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LOI CAM ON
Trong sudt thoi gian thuc hién dé tai nghién ciru khoa hoc sinh vién, chung em da
nhan duoc sy quan tim, giup d& tan tinh cua céc thay cd, ban bé va gia dinh. Dé hoan
thién dé tai nghién cttu nay, ching em xin gui 10i cam on sau sic dén Ban Giam Hiéu
Truong Pai hoc Pa Lat, quy thay cd Khoa Hoa hoc va Méi trudng di hd tro tan tinh va
tao diéu kién trong qua trinh ching em thuc hién dé tai.

Dic biét, ching em xin bay té l1ong biét on dén ¢d Hupnk Phirong Thao — ngudi
da truyén cam hang, tan tinh huéng din, gitp d&, dinh hudéng cach tu duy va cach lam
viéc khoa hoc, chi ra nhitng diém chua t6t dé ching em c6 thé hoan thién dé tai mot
cach tron ven nhat. P6 1a nhitng hanh trang hét sic quy bau khdng chi trong qua trinh
thue hién dé tai ndy ma con 1a hanh trang cho chling em trong qué trinh hoc tap va lap
nghiép trong thoi gian sip toi.

Do thoi gian con nhiéu han ché, kién thic con han hep nén phan noi dung trinh
bay cua dé tai khong thé tranh khoi nhitng thiéu sét. Chling em rat mong nhan duoc sy
gop y, phé binh cua quy thay cd, anh chi va céc ban dé dé tai duoc hoan thién hon nira.
Chung em xin chan thanh cam on!

NHOM NGHIEN CUU KHOA HQC
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DANH MUC CHU VIET TAT

STT Chir viét tat Y nghia
1 | AAS (Atomic Absorption Spectrometry) | Phuong phap quang pho hap tju
nguyeén tur

2 | DRI (Dietary Reference Intake) Luong tiéu thu khuyén nghi

3 |F-AAS (Flame Atomic Absorption | K§ thuat nguyén tir hda bang ngon
Spectrometry) Itra

4 |FT-IR (Fourier Transformation | Quang phdé hdng ngoai bién doi
InfraRed) Fourier

5 | ICP-MS (Inductively Coupled Plasma | Phuong phip cam {¢ng cao tan
Mass Spectroscopy) ghép néi khéi phd

6 | LLE (Liquid Liquid Extraction) Chiét long long

7 |LT L& thdng

8 | ppb (Part Per Billion) Pon vi do phan ty

9 | ppm (Part Per Million) Pon vi do phan triéu

10 | RDA (Recommended Dietary Allowance) | Khau phan an khuyén nghi

11 | SEM (Scanning Electron Microscope) Hién vi dién ta quét

12 | SPE (Solid Phase Extraction) Chiét pha ran

13 | XDR (X-Ray Diffraction) Phuong phap nhiéu Xa tia X




TRUONG DAl HQC PA LAT

THONG TIN KET QUA NGHIEN CUU CUA PE TAI

1. Thong tin chung:
- Tén dé tai: Nghién ciu kha nang hap phu, lam giau dong (II) trong nudc bang la théng
Pinus kesiya va trng dung trong phan tich mau méi truong.
- Sinh vién thuc hién: Nguyén Phi H6
- Lop: HHK42SP Khoa: Su Pham Nam thu: 3 S6 nam dao tao: 4
- Ngudi huéng dan: ThS. Huynh Phuong Thao
2. Muc tiéu dé tai:
- Panh gia sy hap phu va lam giau dong (IT) trong nudc bang vat liéu 14 théng Pinus
kesiya duogc thu thap tai thanh phd Da Lat, tinh Lam Pong.
- Ung dung trong phan tich mau méi truong.
3. Tinh mei va sang tao:
- Viéc nghién ciu loai bo ion kim loai ning trong nuéc bang céac vat liéu ¢é nguon goc
sinh hoc la mot trong nhitng hudng nghién ciru mai.
- Pi nghién ciu xir ly 14 thdng kho tai Pa Lat thanh vat liéu hap phu dong (I1) trong
nuéc va khao séat cac yéu té anh huong dén qua trinh hap phu cua vat liéu.
- Xéc dinh dugc diéu kién ti wu hap phy Cu(Il) theo phuong phap dong
4. Két qua nghién ciru:
- Ché tao thanh céng vat liéu hap phu tir 14 thong khd Pinus kesiya thu tai Da Lat. Xac
dinh dugc diém tich dién khong cua vat lidu 12 4,5.
- Khao sét va xac dinh céac diéu kién tdi uvu dé hap phu Cu(Il) trong nudc cua vat lidu 14
thong nhu sau: pH = 5, thoi gian dat can bang hap phu la 150 pht.
- M6 hinh dong hoc biéu kién bac hai mo ta tét qué trinh hap phu Cu(Il) trong nudce bang
vt liu 14 thong véi hé sé twong quan cao (R? > 0,99).
- Xay dung duong dang nhiét hap phu caa vat liéu déi vai Cu(11) theo mé hinh Langmuir
va Freundlich. Tir phuong trinh hap phu dang nhiét Langmuir dang tuyén tinh, xac dinh
dung luong hap phu cuc dai caa Cu(ll) 12 20,88 (mg/g).
- Céc tham s nhiét dong hoc duoc nghién ctru va cho thay qua trinh hap phu Cu(ll) trén
14 thong la qua trinh thu nhiét va tu xay ra.
- Xac dinh duoc diéu kién t6i vu hap phu Cu(Il) theo phwong phap dong: téc d6 nap
mau: 1,5 (mL/phat); thé tich mau: 300 (mL); luong chat hip phu: 1,0000 (gam): chat
riea giai phi hop: HNO;3 3,0N; thé tich dung dich rira giai 1a 10 (mL). St dung vat lidu
14 thong lam pha tinh trong cot chiét pha rin c6 thé tach va lam giau Cu(ll) vai hé sb
lam giau 1a 30, hiéu suit thu hdi trén 90%. Ung dung vao quy trinh phan tich mau thuc
te.
5. Péng gép vé mit kinh té - x4 hdi, gido duc va dao tao, an ninh, quéc phong va
kha ning ap dung cia dé tai:

Nghién ctru nay rit c6 ¥ nghia thuc té trong viéc str dung 14 thong kho, rat sdn c6
& Pa Lat thanh mét vat liéu c¢6 kha nang hap phu dong (11) trong nuée. Quy trinh xir Ii
don gian phu hop véi cac phong thi nghiém dia phuong, tiét kiém duoc chi phi trong
qua trinh xu ly.

10



Ngay 19 thang 05 nam 2021
Sinh vién chiu trach nhiém chinh
thuc hién dé tai
(ky, ho va tén)

Nguyén Phi H6

Nhan xét ciia ngwdi hwong din vé nhirtng déng gop khoa hoc caa sinh vién thuc
hi¢n dé tai:

Nhom sinh vién thyc hién dé tai da chi dong doc tai liéu, dé xuat phuong phap
nghién cuu, thyc nghiém tai phong thi nghiém.

Sau khi tién hanh thuc nghiém thu duoc két qua, nhém sinh vién biét bién luan
va giai thich két qua nghién ctru va viét bao cao hoan chinh, dap tmg duoc yéu cau cua
dé tai nghién ctu khoa hoc danh cho sinh vién.

Ngay 19 thang 05 nam 2021

Xac nhan caa trwong dai hoc Ngwoi hwéng dan
(ky tén va dong dau) (ky, ho va tén)
Huynh Phuong Thao
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TRUONG DAl HQC PA LAT

THONG TIN VE SINH VIEN
CHIU TRACH NHIEM CHINH THUC HIEN PE TAI

I. SO LUQC VE SINH VIEN:

Ho va tén: Nguyén Phi H6

Sinh ngay: 23 thang 11 nam 2000

Noi sinh: Binh Thuan

Lop: HHK42SP Khoa: 42

Khoa: Su Pham

Dia chi lién hé: 01 Phu Pong Thién Vuong, Phuong 8, TP.Da Lat, Tinh Lam Ddong
bién thoai: 0708627418 Email: 1810078@dlu.edu.vn

I1. QUA TRINH HOQC TAP (ké khai thanh tich caa sinh vién tir nam thir 1 dén nam dang hoc):
* Nam thir 1.
Nganh hoc: Su Pham Hdéa hoc Khoa: Su Pham
Két qua xép loai hoc tap: Hoc ky | : Xuét sic
Hoc ky II: Gioi
So lugc thanh tich: Khodng c6 thanh tich
* Nam thir 2:
Nganh hoc: Su Pham Héa hoc ~ Khoa: Suw Pham
Két qua xép loai hoc tap: Hoc ky | : Xuét sic
Hoc ky 11: Gioi
So lugc thanh tich: Giai Nhi Nghién ctiu khoa hoc sinh vién cap Truong nam 2020 véi dé tai: “Nghién
cieu khd néng hép phu xanh metylen va metyl da cam trong nwéc bang vt liéu 14 thong ba |14 Pinus
kesiya cO xa li nhigt”.
* Nam thir 3:
Nganh hoc: Su Pham Héa hoc Khoa: Su Pham
Két qua xép loai hoc tap: Hoc ky | : Xuét sac
So lugc thanh tich:
Ngay 19 thang 05 nam 2021

Xac nhan cia truong dai hec Sinh vién chiu trach nhiém chinh
(ky tén va dong dau) thuc hi¢n dé tai

(ky, ho va tén)

Nguyén Phi H6
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MO PAU
1. Tinh cap thiét caa dé tai

Nudce — Ngudn tai nguyén quy gia, cung cap su song cho moi sinh vat hién hitu
trén hanh tinh ndy. Bén canh dé, nudc con duge st dung nham phuc vu cho muc dich
sinh hoat va san xuat caa con ngudi. Ngay nay, do su tic dong cta qua trinh cong nghiép
hda ngudn nudc tré nén bi 6 nhiém. Bac biét, mot trong nhitng tac nhan gay suy giam,
6 nhidm ngudn nudce tram trong va de doa dén stc khoe con ngudi d6 chinh 1a 6 nhiém
Kim loai nang trong nudc. La mot trong nhitng kim loai thuong dugc st dung trong cac
nganh cong nghiép, khdng qué ngac nhién khi d6ng duoc thai ra méi truong vuot muc
cho phép. Tuy la mét nguyén té vi lugng quan trong d6i véi su séng nhung néu nong do
vuot gisi han cho phép s& gay ra sy 6 nhiém, khdng chi nguon nuéc bi 6 nhiém ma con
kéo theo nhitng anh huéng dén khong khi hay dat va khi con ngudi tiép xtc qua 1au voi
d6ng s& gay ra mot sb triéu chung nhu kich tmg mii, da, mat, giam st tri nhg; tham chi
nang hon c6 thé gay tén thuong ndo, gan, than. Pong ciing chinh 1a “tht pham” chinh
gay ra bénh Wilson. Chinh vi nhitng tac hai ciing nhu tinh nguy hiém cta su 6 nhiém
d6ng trong moi trudng dac biét 1a moi trudng nudc, can phai co phuwong phap dé xir ly

nham giam thiéu nhing tac hai ma dong gay ra.

Trén thé gigi, cac nha khoa hoc di nghién ctru cac phuong phap dé xir 1y su 6
nhiém kim loai nang. Mét trong nhitng phuong phap wu viét, dugc su quan thm cua cac
nha khoa hoc 1a phuwong phap hap phu. Phuong phap nay dé thuc hién, chi phi thip ma
két qua co do chinh xac cao so Véi cac phuong phap khac nhu: phuong phap keo tu,
phuong phap oxy hoa, phuong phap trao di ion, v.v... nén rat dugc wa chuong. Ham
luong d6ng trong nudc an toan, dwgc phép st dung chi dao dong trong khoang
10 — 80 ug/L (nho hon rat nhiéu so vai 0,1 mg/L — ham lugng dong & ngudng quy dinh
theo QCVN 08: 2008/ BTNMT). Vi vay, khi ham luong qué thap s& gay ra nhiing khé
khin trong viéc phan tich ham lwong, tir d6 dan dén két qua khong chinh xac. Do do,
can phai tién hanh 1am giau dong trong nudc dé két qua phan tich duoc chinh x4c hon
nén viéc ing dung cac k¥ thuat tach, lam gidu dong trong nudc 1a diéu rat can thiét. Voi
nhiéu tinh wu viét nhu do chon loc cao, hé s6 1am giau 16n, ki thuat tién hanh don gian,
tuong d6i ré tién thi ky thuat chiét pha ran 1a su lya chon hop 1y hon so véi nhitng ky
thuat chiét khac. Vi mong muén dong gop dé ngudn vat lidu hap phu tré nén doi dao,
hap phu Cu(Il) trong nuéc trén vat liéu 14 thdng Pinus kesiya va tng dung trong phan
tich méi trudng, ching em xay dung dé tai theo huéng: “Nghién ciru khd néing hdp
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phu, lam giau dong (II) trong nwéc bang la théng Pinus kesiya va #ng dung trong
phan tich mdu méi truong”.

2. Muc tiéu cia dé tai

- Panh gia sy hap phu va lam giau dong (11) trong nude bang vat liéu 1a thdng Pinus
kesiya duoc thu thap tai thanh phd Da Lat, tinh Lam Dong.

- Ung dung trong phan tich mau méi truong.
3. Ngi dung nghién ciru cia dé tai

Dé hoan thanh nhitng muc tiéu nghién ctu trén, chung em da thuc hién cac noi
dung nghién ctru sau:

- Thu thap 14 théng kho Pinus kesiya trén dia ban thanh phé Da Lat, tinh Lam Pong va
xur ly 14 théng kho thanh vat liéu hap phu Cu(II) trong nudc.

- Khao sat sy anh huong cua cac yéu to: thoi gian, nong do dau, pH dén kha nang hap

phu cua vat liéu.
- Sir dung k¥ thuat chiét pha ran dé lam giau Cu(II) trong nudc.

- Nghién ctru dong hoc cua qué trinh. Xay dyng duong hap phu dang nhiét va xac dinh

dung luong hap phu cuc dai caa vat liéu.
- Ung dung trong phan tich méi trudng bang cach 1dy mau nudce thuc té dé xu 1y.
Bé cuc ciia dé tai: Dé tai nghién ciru dwoc trinh bay theo ba chirong:

Chuong 1: Trinh bay vé tong quan cac ndi dung cé lién quan dén dé tai nghién ctu, tong

quan tinh hinh nghién ctru trong va ngoai nudc.

Chuong 2: Trinh bay vé ddi twong nghién ctiu, ndi dung nghién ctiru va phuong phéap
nghién cuu.

Chuong 3: Trinh bay két qua nghién ciru cua dé tai va kién nghi.

Ngoai ra, dé tai nghién ciu con c6 myc luc, danh sach bang, danh sach hinh, chit viét
tit va tai lieu tham khao.
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Chuong 1 - TONG QUAN TAI LIEU

1.1. Thuc trang 6 nhiém kim loai
1.1.1. Theec trgng 6 nhiém hign nay

O nhi&m kim loai nang 1a méi de doa dang ké ddi véi méi trudng nudce, dic biét 1a
& nhitng khu cdng nghiép. Su 6 nhiém kim loai ning din ra ngay cang nhiéu, khip noi
trén thé gisi; cha yéu tir cac hoat dong: khai thac mo, luyén kim, ché bién kim loai, ma
kém, cong nghiép da, san xuat pin, san xuit phan bon,v.v... do sy ton tai cia cac ion
kim loai nang nhu: Cu, Pb, Ni, Cd, Hg, As, v.v... trong s6 d6, ion Cu?* 1a ion dién hinh
Va ton tai hau hét o cac loai nudce thai. Trong nhitng thap ky gan day, sy 6 nhiém Cu?*
trong méi trudng nudc dién ra ngay cang nhiéu khéng chi ¢ Viét Nam ma con & khap
noi trén thé gidi.

Thuc trang 6 nhiém kim logi ndng ¢ nuwéc ngoai:

Niam 2019, Andi Kurniawan va cong sy da tién hanh xac dinh ham lugng Cu?* va
Pb?* tai sdng Cokro cua thanh phé Malang, Indoneisa. Két qua thuc nghiém cho thay,
ham lugng cua nhitng ion kim loai ning nay déu vuot ngudng cho phép va tac dong xau
dén hé sinh thai nudc & séng Cokro. Sy c6 mit caa nhitng ion nay 1a do nudc thai cong
nghiép gay ra [14].

Ciing trong nam 2019, Lei Gui, Shu-Chuan Peng va cong sy da thu thap mau tram
tich va mau nudc tir hd Chaohu, mién Pong Trung Qudc. Két qua phan tich cho thay,
ngudn nudc tai hd nay da bi 6 nhidm kim loai nang (trong d6 c6 ion Cu?*) va cé sy tich
tu ion Cu?* trong cac mau tram tich. Ngoai ra, nghién ctru ciing chi ra rang su & nhiém
Cu?* lién quan dén nudc thai do thi va nudce thai tir cac khu cong nghiép [26].

Niam 2020, Amyrah Auni Keirudin va cong su ciing da nghién ciru vé sy 6 nhiém
kim loai Cu?*, Pb?*, Ni?*, Zn?* tai Malaysia — mot nudc dang phat trién. Su 6 nhiém céc
kim loai nang véi nong do cao trong nudc bat nguon cha yéu tir cac hoat dong cong
nghiép, ndng nghiép [13].

Nam 2021, Saurabh Mishra, Amit Kumar va cong su da nghién ctru ham lugng cac
kim loai Fe, Cu, Zn va Cr tai khu vuc séng Hindon, An B¢. Két qua phan tich cho thay,
ham Iugng cua cac ion Cu va Fe vugt ngudng cho phép va la nguyén nhan chinh gay ra
su 6 nhiém nghiém trong tai séng Hindon. Nghién ct:u con chi ra sy & nhiém nuéc tram
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trong tai khu vurc nay 1a do phai tiép nhan nudc thai cong nghiép c6 nong d6 cao, & mirc
doc hai [33].

Thuec trang 6 nhiém kim logi nang ¢ Viét Nam:

Trén dia ban tinh Ha Néi, nganh cdng nghiép chu yéu tap trung vao linh vuc gia
cong kim loai, ché tao may mdc, ma. Theo sb liéu thong ké, cac co s& ma cua cong ty
xe dap Liveha, kim khi Cau Buou, cong ty khoa Minh Khai hang ngay thai ra méi trueong
nhiéu kim loai ning trong d6 c6 ddng [4].

Tai huyén Tan Trach, Long An ham Iuwgng kim loai nang trong nude da & muc
gy doc doi voi vat nudi. Cy thé: Ham luong Cd tir 2-8mg/L, gap 40-60 lan tiéu chuan
cho phép; Pb: 0,7 - 2,7mg/L, gap 7 - 27 lan; Zn: 32 - 197mg/L, gap 1,3 - 8,2 lan; Cu:
11,24 - 97,5mg/L, gap 23 — 195 lan. Tir s6 liéu, co thé thidy ham lugng dong trong nudc
rat cao va nguyén nhan chu yéu gay ra su 6 nhidm trén Ia do chat thai cua co sé san xuat
cong nghiép [4].

Ham luong cac kim loai nang trong tram tich cua kénh Nhiéu Loc tai dia diém cau
Ong Ta da duoc xéac dinh, trong d6 ham lugng dong duoc xac dinh 1a 1090 mg/L [4].

C6 thé thay rang, mirc do 6 nhidm dong trong nude do tac dong cua cac nganh
cdng nghiép, dic biét 1a nganh cdng nghiép ning ngay cang tram trong. Pay 1a van dé
cap thiét, mot thach thire 16n dbi vai cac nha khoa hoc trong nuéc va trén thé gisi dé co
thé dam bao vira phat trién kinh té, vira bao vé moi truong. Chinh vi vay, rat nhiéu
nghién cau cua cac nha khoa hoc vé cac phuong phap nham xi Iy 6 nhiém kim loai niang

trong nudc da dugc thuc nghiém.
1.1.2. Péc tinh cia dong

Dong la mot nguyén to vi luong va khong thé thiéu trong doi séng cua cac sinh vat
t6N tai trén Trai Dat. DSi v6i con ngudi, nguyén t6 nay thé hién nhiéu chire nang sinh 1y
quan trong, tham gia vao thanh phan cau tao cta nhiéu loai enzime, tong hop
hoocmon,v.v... Déi véi thuc vat, dong 1a mot nguyén té khong thé thiéu trong qua trinh
t6ng hop enzime — “co sé cua sy song”; anh hudng truc tiép dén sy sinh treong va phat
trién cua thuc vat; ddng thoi, ddng con ¢é vai trd khang khuan, chéng cac loai nAm méc
va tang kha nang thich tng, chéng chiu cho céc loai thuc vat,

Bén canh nhitng vai trd quan trong trong doi séng con ngudi va thuc vat, nguyén

t6 nay cling c6 mot s6 doc tinh néu liéu lugng vugt mic cho phép:
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Theo tiéu chuan RDA cia My vé ham lugng ddng cho phép tiép xuc trong co thé
nguoi truong thanh khoe manh 1a 0,9 mg/ngay, khi vugt qua ham lugng trén sé gay ra
su réi loan da day, bénh vé gan, than, phoi, bénh Wilson — mét bénh 1y sinh ra do dong
bi giit lai trong co thé ma khdng tiét ra boi gan vao trong mat. Theo DRI, mirc cao nhat
cd thé chiu duoc vé ddng ton tai trong khau phan an ubng véi ngudi treéng thanh theo
moi ngudn 1a 10 mg/ngay [19].

Sy ton tai déng trong nuéc néu vuot qua 1 pug/L s& khién thuc vat bi & nhidm,
nhiém doc con dbi vai céc loai thay sinh (ca, dc, v.v...) phai d&én 3pg/L thi méi gay ngod
doc cho nhitng loai thay sinh. C thé thay, thuc vat man cam véi dong hon dong vat[15].

Nhu vay, doc tinh cua dong gay ra kha nhiéu anh huang tiéu cuc, khong chi ddi
Vé6i con ngudi ma con di véi cac loai sinh — thuc vat, dic biét 1a cac loai thay sinh. Viéc
loai bo Cu(ll) ra khoi nugc 1a mot viéc 1am mang tinh cap bach, khong chi dong gop
vao hiéu qua kinh té ma con dong gop vao hiéu qua x& hoi.
1.1.3. Cé&c bién phap xa ly kim logi n@ng trong nwéc

C6 nhiéu phuong phap dugc ap dung dé xir 1y kim loai ning trong nudc nhu
phuong phéap oxi hoa, phuong phap trao d6i ion, phuong phap keo tu, v.v... Trong cic
phuong phéap dung dé xtr 1y kim loai nang, hap phy hién dang 1a phwong phap dugc danh

gia cao do tinh hiéu qua va kinh té. Duéi day 1a mot s6 phwong phap:
s Phwong phdp oxi hoa [6,8,9]

Dé 1am sach ngudn nude c6 chira cac chat doc hai bang cach sir dung phuong phap
nay, c6 thé sir dung cac chét oxi héa nhu clo ¢ dang khi va hoa long, clorat canxi, dioxyt
clo, hypoclorit natri va canxi, pemanganat kali, peroxythydro, oxy cua khong khi, v.v...
Trong qua trinh oxi hoa, cac chat doc hai trong nudc thai dugc chuyén thanh cac chat it
doc hon va tach ra khoi nuéc. Viéc sir dung phurong phap nay s& gilp t6i wu vé khong
gian xtr Iy nudc thai boi can khdng gian nho, nguyén liéu d& mua, dé thuc hién, d& quan
ly. Tuy nhién, chi phi xtr Iy hoa chat c6 gia thanh cao, thai ra méi trudng mot sé chat 6
nhiém thir cap théng qua cac phan ang hoa hoc.

% Phwong phdp trao déi ion [6,8,9]

Qua trinh trao d6i ion dugc sir dung dé loai bdo mot luong nho cac ion hoa tan duoc
giit lai trong nudc thai. Chit trao ddi ion c6 thé 1a khoang vo co, cac loai vo sO, nhua
trao ddi ion, v.v... Ching han dbi véi nudc thai cia nha may ma kim loai, c6 thé sir
dung nhura trao doi cation dé hap phu va loai bé cac ion kim loai trong nuée nhu Cu(ll),
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Pb(I1), v.v... va dung nhya trao d6i anion dé loai bo céc ion Cl', SO4%,v.v... Sau d6 nhua
b3o hoa c4c chit s& dugc tai tao lai bang phuong phap tach rira (tdy loai nhua ¢ thé rira
bang dung dich HCI hoic dung dich NaOH). V& mat k§ thuat, hau hét cac kim loai nang
déu c6 thé tach ra bang phuong phap trao d6i ion. Viéc sir dung phuong phap nay co6 thé
xir Iy cac d6i twong mot cach triét dé, nhua ion cé thai gian sir dung lau dai va téi sinh
nhiéu lan, chi phi thap. Viéc 4p dung phuong phap nay dé xt 1y kim loai ning thuong
t6n nhiéu thoi gian, quy trinh thuc nghiém phic tap, hiéu qua phuong phap khong cao.
s Phwong phdp keo tu [6,8,9]

Hau hét cac phuong phéap xir Iy kim loai ning déu lién quan dén qua trinh két taa,
dong két taa va loc théng qua str dung mubi kim loai hoac 1am mém nudéc bang voi.
Mubi kim loai thuong sir dung trong phuong phap nay 1a mubi nhém va muéi sat clorua
hoic sunfat. Trong qué trinh keo tu va lang/loc, ddng duoc loai bo thong qua ba co ché:
két taa, cong két, hap phu. Phuong phap nay don gian, hiéu qua xt Iy chat ran lo ling
cao nhung mot s6 loai hoa chat dung keo tu can phai hiéu chinh pH sau khi thém ciing

nhu ding mot s6 phu gia nén da 1am tang chi phi.
% Phwong phéap hdp phu [6,8,9]

Phuong phap hap phu c6 nhitng dic diém ndi bat hon nhirng phuong phap xtr i
nuéc thai khac & chd chi phi khéng cao, qui trinh d& thuc hién, khong doi hoi cac thiét
bi phirc tap, vat liéu hap phu dé kiém ¢ ngudn gbc sinh hoc va c6 thé tai sir dung cac
vat liéu hap phu do d6 bén kha cao, gia thanh thap, hiéu qua cao.

Trong d¢é tai nghién ctiru ndy, chliing em sir dung phuong phap hap phu vai vat liéu
hip phu Ia 14 thong ba Ia Pinus Kesiya dé hap phu ion kim loai ning Cu?* trong dung

dich nudc.
1.2. Giéi thiéu phwong phap hip phu
1.2.1. Céc khai ni¢m

< Hdp phy

HAap phu 1 qua trinh tich liiy cac chat trén bé mat phan céch cac pha (ran — khi,
ran — léng, khi — long, 1ong — long), day 1a mot qua trinh téa nhiét. Trong do:

Chat hap phu Ia chat ma phan tir & 16p bé mat ¢ kha nang hut cac phan tir ciia pha
khac nam tiép xdc véi no.
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Chat bi hap phu 1 chat tich liy trén bé mat chat hip phu, chat nay hat khoi pha thé
tich dén tap trung trén bé mat chat hap phu.

Pha mang la hdn hop tiép xtc véi chat hap phu.

% Gidi hdp phu

Gidi hap phu Ia qué trinh chét bj hap phu tach ra khoi bé mat chét hip phu., dua
trén nguyén tic st dung céac yéu tb bat loi d6i véi qua trinh hap phu dé giai hap. Bé giam
kha nang hip phu vat If, ta c6 thé tic dong théng qua cac yéu té:

+ Giam ndng d6 chat hap phu ¢ dung dich dé thay d6i thé can bang hap phu.

+ Tang nhiét do.

+ Thay doi ban chat twong tac cta hé thong thong qua thay doi pH ciia mai truong.

+ Dung tac nhan hap phu manh dé day chat da hap phu trén bé mat chat ran.

+ St dung tac nhan vi sinh vat. Dua trén nguyén tic giai hip phu néu trén, mot sé
phuong phép tai sinh vat lidu hap phu di duoc sir dung nhu: phuong phap nhiét, phuong
phép hoa li, phuong phap vi sinh.

1.2.2. Bdn chdt cia sw hdp phu

Ban chat cia sy hap phy 1a qua trinh twong tac giita cac phan tir chat hap phu va
chat bi hap phu. TUy vao ban chét luc twong tac giita cac phan tir cua chat hip phu va
chat bi hap phu, chia thanh hai loai:

< Hadp phu vat li

Qua trinh hap phu nay gay ra boi luc Van de Walls — lyc xuat hién trén bé mat chat
hap phu va giira cac phan tir chat bi hap phy, loai luc nay gom ba loai twong tac: twong
tac cam tng, twong tac dinh hudng va tuong tac khuéch tan. Tuy nhién, nhitng loai tuong
tac trén kha yéu do d6 dé bi dit giy, do d6 hap phu vat Ii cé tinh thuan nghich cao.

Ngoai ra, hap phu vat Ii khong c6 tinh chon loc. Qua trinh hap phu vat Ii 13 mot
qua trinh thuan nghich tac 1a c6 can bang dong gitta chat hap phu va bi hap phu. Nhiét
lwong toa ra khi hap phu vat 1i khoang 2 — 6 kcal/mol. Loai hap phu nay it phu thudc
vao ban chét hda hoc cua bé mat, khong xay ra su bién doi cau tric cua cac phan tir chat

hap phu va bi hip phu.

% Hdp phu hoa hec
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Loai hap phu nay duoc gay ra boi cac loai lién két hda hoc nhu: lién két cong hoa
tri, lién két ion, lién két phdi tri v.v...Khi cac phan tir chat hip phy tao hop chat héa hoc
véi cac phan tir chat bi hap phu bang nhitng loai lién két ké trén thi s& xay ra qua trinh
hip phu héa hoc. Trong khi hip phu s& xay ra sy chuyén doi electron gitra chat hip phu
va chat bi hip phu. Chinh vi ciu tric electron phan tir cac chat tham gia qué trinh hap
phu ¢6 sy bién doi rit 16n dan dén lién két hda hoc duoc hinh thanh. Khi hip phu héa
hoc, nhiét lugng cua qua trinh téa ra thuong co6 gia tri [6n hon 22 kcal/mol.

Trong thuc té, rat kho dé nhan biét gitra qué trinh hap phu vat Ii va hap phu hoa
hoc bai vi trong nhiéu qua trinh hap phu xay ra dong thoi ca hap phy vat Ii va hap phu
hoa hoc. Chinh vi vay, sy nhan biét chi 1a twong ddi vi ranh giéi gitra hap phu vat li va
hap phu hda hoc khéng rd rét.

X/

% Hdp phu trong méi trwong nwéc

Do trong hé c6 it nhat ba thanh phan gay twong tac 1a chat hip phu, chat bi hap phu

va nudc nén sy hap phu trong méi trudng nudc thuaong phic tap [1].

Bén canh qué trinh hap phu trong mdi truong nudc thi xuat hién sy canh tranh hap
phu do su ¢cd mat ciia dung méi & trong hé va xuat hién su chon loc giira chat bi hap phu
va dung méi. Nong do chat tan trong dung dich thudng 1a nho nén khi tiép xdc véi chat
hap phu, c4c phan tir nude s& chiém chd trén toan bo bé mat chat hap phu. Nhitng chat
bi hap phu s& day cac phan tir nudc dé chiém toan bo bé mat chat hap phu va chi xay ra
diéu nay khi tuong tac giita chat hap phu va nuéc yéu hon so véi twong tac giita chat
hap phu va chat bi hap phu.

Kha niang hap phu cua chit hdp phu di véi chat bi hip phu con phu thugc vao ban
chat caa céc chat: phan cuc hay khdng phan cuc, tic dwa vao su tuong duong vao do
phan cuc gitra chlng. Boi nhitng chat ¢6 ciing ban chét s& tan tét trong nhau hon so v4i
nhitng chat khdng cting ban chat nén, chat hap phu va chat bi hap phu déu phan cuc hoic
khong phan cyc thi sy hap phu xay ra tét hon.

Hap phu trong mdi trudong nudc con bi anh huong yéu td pH, sy bién ddi pH dan
dén su bién ddi ban chat caa chat bi hap phu. Nhitng chét c6 tinh axit yéu, bazo yéu hoic
ludng tinh dé bi phan li, tich dién &m, duong hoic trung hoa. Ngoai anh huang ndi trén,
su anh huong cua pH con tac dong dén cac nhoém chic bé mat cia chat hap phu do céc
nhom chirc ¢6 su phén ly.
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NGi tom lai, hap phu trong méi tredng nude cd co ché phire tap do chiu anh huong
bai nhitng yéu té: yéu té hip phu hdn hop, su bién doi ban chat cua chat hap phuy, chat
bi hap phu vao méi truong. Ngoai ra, con c6 nhitng yéu té anh huéng nhu do xop, su
phan bd, sip xép cua cac 16 xbp, dién tich bé mat, v.v...

1.2.3. Can bang dang nhigt hdp phu

Su hap phu xay ra khi mot chat hap phu tiép xuc véi mot pha thé tich c6 mét thanh
phan hda hoc nhat dinh. Giira chat hap phu va chét bi hip phu trong pha thé tich s& dat
trang thai can bang sau mot thoi gian du dai, tic téc 6 hap phu (qué trinh thuan) bang
tbc do giai hap phu (qué trinh nghich) [23]. B6i véi mot hé hap phu xac dinh, dung
luong hap phu 1a mot ham caa nhiét d6 va 4p suat hoac nong do chat bi hap phu trong
pha thé tich:

q = f(T,P) hoac g = f(T,C)

O mét nhiét do khong thay ddi (T = const) dung luong hap phu phu thudc vao ap
suat hozc néng do6 va méi quan hé giita lwong chat bi hap phu g va nong do can bang
trong pha thé tich C hay ap suat riéng phan P tai nhiét do T duoc goi la dang nhiét hap
phu tai T, dugc biéu dién:

g =q(C) tai T = const (*)
q=q(P) tai T = const (**)

Tir (*), néu goi CoVva Ce lan luot 12 nong do chat hap phy ban dau va ¢ trang thai
can bang, V la thé tich dung dich, m I1a khéi luong chét hap phuy, thi nghiém & trang thai
tinh ta c0 thé xac dinh dugc q la dung lwong hap phu:

_ Co=Co)¥

m

q (1.1)

Céc dang nhiét hap phu duoc biéu din bai nhiéu hé thuc toan hoc. Cac hé thuc
nay duoc rit ra tir sy md hinh héa cua qua trinh hap phu va khir hap phy, hodc duoc
thiét 1ap bang con dudng kinh nghiém (thuc nghiém) thuan tay.

C6 thé md ta qua trinh hap phu dya vao dudng dang nhiét hap phu. Pudng dang
nhiét hap phu biéu dién sy phu thudc caa dung luong hap phu tai mot thoi diém vao
nong d6 can bang cua chat bi hap phu trong dung dich tai thoi diém & mot nhiét 6 xac
dinh. D4i véi cac chat hap phu I chat ran va chét bi hip phu 1a chat long thi duong dang
nhiét hap phu dugc md ta qua cac phuong trinh dang nhiét.
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Duéi day 1a cac md hinh dang nhiét hap phu thuong gap :
% M@ hinh dang nhigt hdp phu Freundlich

Phuong trinh dang nhiét hap phu Freundlich 1a phuong trinh thyc nghiém moé ta su
hp phu xay ra trong pham vi mot 16p, tc dua trén su hap phu trén bé mat khong dong
nhét cua vt liéu vai céc gia dinh:

- Su phan bé nhiét hip phu va &i luc cua chat bi hap phu trén bé mat khong dong

nhét 1a khong dong déu.

- Su hip phu khéng ly tuong va thuan nghich, khdng bi han ché béi sy hinh thanh
don 16p.

- Ty 1& chat bi hap phu trén mot khéi lugng chat hap phu khdng phai 13 hang sé ¢
cac dung dich c6 nong do khéc nhau.

- C4c tam hap phu c6 ning lwong khong giéng nhau. Luong hap phu la tong s6 cua
su hap phu trén tit ca cac tam hap phu (mdi tim hap phu c6 ning luong lién két),

trong d0, cac tam hap phu lién két manh hon duoc chiém dau tién.

Phuong trinh phi tuyén tinh cia moé hinh dang nhiét Freundlich dugc biéu dién
theo cong thuc:

1
9o = Kp.C} (1.2)

Pé xac dinh céc hang s trong phuong trinh dang nhiét hip phu, ta dua phuong
trinh vé dang:

1
log g, = log Ky + Elog C. (1.3)

Trong do6:
C.: Nong db tai thoi diém can bang (mg/L).
0. : Luong chit bi hip phu trén mot don vi khéi luong vat liéu hap phu (mg/g).
Kg: Hing s6 Freundlich dé chi kha ning hap phu tvong d6i cua vat liéu hap phu.

n: La s6 mil trong phuong trinh Freundlich, ddc trung cho tinh khong dong nhét vé

nang luong ciia bé mat hap phu.

Trén co s& cac két qua thuc nghiém thu duoc, xay dung d6 thi md ta mdi twong
quan giita logge va logCe, tir d6 x4c dinh cac tham sé Kr va n trong biéu thie (1.10).

22



11
Y nghia ciia mé hinh dang nhiét Freundlich:

- Khi gia tri n < 1 thi ¢6 thé du doan mo hinh khong thich hop dé mo ta qué trinh
hap phu. Néu gia tri n > 1 ¢6 thé dy doan ring mo hinh thich hop dé mé ta qua
trinh hap phu & khoang ndng d6 nghién ctru. Khi n = 1, qua trinh hap phu 1a khong
thuan nghich.

- Dwa vao mo6 hinh Freundlich c6 thé danh gia cudng d6 hip phu cua chat bi hip
phu trén bé mat chat hip thy. Néu gia tri n cang 16n thi chat bi hip phu cang tuong
tac manh voi chat hap phu, kha ning hap phuy tang [25].

- M6 hinh Freundlich chi pht hop cho mé ta qué trinh hap phu & khoang nong do
hep.

% M0 hinh dang nhiét Langmuir

Phuong trinh hap phu dang nhiét Langmuir 13 phuong trinh mé ta can bang hap
phu dau tién duoc thiét 1ap bang 1i thuyét, duoc xay dung cho hé hip phu ran — 16ng.

Phuong trinh Langmuir duoc xay dung vai gia thiét rang trén bé mat chat hap phu
t6n tai cac trung tm hap phu. Cac trung tam nay twong duong voi nhau vé nang luong
va phan b dong déu trén bé mat chat hap phu. Vi vay, khong co luc tuong tac ngang
giita cac phan tir bi hip phu véi nhau. Do céc trung tim tuwong dwong nhau vé mit ning

luong nén ching c6 kha nang hap phu nhu nhau [3].

MJi trung tdm hoat dong chi hap phu dugc mot phan tir chat bi hap phu. Trong
trang thai bi hap phy, cac phan tir trén bé mat chat ran khong tuong tac voi nhau, hap
phu chi tao ra don 16p phén tu.

Phuong trinh phi tuyén tinh ctia mé hinh dang nhiét Langmuir duoc dua ra boi

cong thuec:
qm- KL' Ce
= Jmle 1.4
=711K,.C, (14)
Phuong trinh dang nhiét hap phu Langmuir dang tuyén tinh:
e 1 C, + L (1.5)
qe dm e qm- KL -

Trong do:

Ce: Nong do dung dich hap phu (mg/L).
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0e: Dung luong hap phu (lwong chat bi hap phu/1 don vi chat hip phy) (mg/g).
Om: Dung lwong hip phu tbi da cua chit hap phu (lwong chat bi hap phu/1 don vi
chét hap phu) (mg/g).
K, : Hing sb can bang hip phu Langmuir (L/mg).
Y nghia ciia mé hinh dang nhiét Langmuir:
- Dyra vao md hinh dang nhiét Langmuir c6 thé xac dinh duoc kha nang hap phu toi
da (qm) trén bé mat don 16p cua vat liéu.
- Tir gid tri cua Ki_cd thé xac dinh hang sé tach RL théng qua biéu thirc:

1

R =———M —
L1+ K,.C,

(1.6)

Gié tri Ry s& cho biét sy thuén lgi cua qué trinh hép phu, cu thé: R. = 0 qua trinh

hap phu 1a mét chiéu; Ri > 1: qué trinh hap phuy 12 khong thuan loi; 0 <Ry < 1: qua trinh

hép phu 1a thuan loi va Ri = 1: qua trinh hap phu 1a tuyén tinh [3].

1.2.4. Pgng hoc hdp phu

Sy hip phu dién ra chu yéu trén bé mat chat hap phu trong méi trudng nude. Do

d6, qua trinh dong hoc hip phu xdy ra theo mét loat cc giai doan :

- Giai doan khuéch tan trong dung dich: cac chat bi hap phu chuyén dong dén bé mat
chat hap phu.

- Giai doan khuéch tan mang: phan tir chat bi hap phu chuyén dong dén bé mit ngoai

ctia chit hip phu chira hé mao quan.

- Giai doan khuéch tan vao trong mao quan: chat bi hap phu khuéch tan vao trong hé

mao quan cta chat hap phu.

- Giai doan xay ra hap phu thyc su: Bé mat cua chat hap phu duoc gan véi cac phan
tir chét bi hap phu.

Trong nhiing giai doan: giai doan khuéch tan trong dung dich, giai doan khuéch

tan mang, giai doan khuéch tan vao trong mao quan va giai doan xay ra hap phu thuc su

thi giai doan nao c6 toc do xay ra cham nhat s€ quyét dinh dén toc dd cua toan bo qua

trinh hap phu. Trong ndi dung ndy, chiing em chi trinh bay vé mo hinh dong hoc bac

nhat biéu kién (the pseudo — first order) va bac hai biéu kién (the pseudo —second order).

Dy 13 nhitng mé hinh dugc sir dung nhiéu nhét trong viéc nghién ctiru dong hoc hip phu
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kim loai.
% Phwrong trinh djng hoc biéu kién bdc nhit (the pseudo — first order)

Dua vao phuong trinh ndy, c¢6 thé danh gia nhiéu trang thai hap phu khac nhau,
bao gém: hé dat dén trang thai can béng; hé c6 ham luong chét tan doc 1ap theo thoi gian
(hodc ding nhiét tuyén tinh) hay cac tuong hop dic biét cua hé phc.

Phuong trinh dong hoc hap phu biéu kién bac nhat Lagergren duoc trinh bay nhu

Sau:

dq
- =k - (1.7)
Dang tich phan cta phuong trinh trén la:

kot
2,303

log(q. — q¢) = logq, — (1.8)

Trong do:
0 1a dung lwong hap phu tai thoi diém can bang (mg/g).
gt 1a dung luwong hap phu tai thoi diém t (mg/g).
ki 12 hing sb téc d6 hap phu bac nhat biéu kién (phat).
% Phwong trinh dpng hoc biéu kién bdc hai (the pseudo — second order)

Dua vao phuong trinh dong hoc biéu kién bac hai, c6 thé du doan duoc phan ung
xay ra véi toc do nhanh hoic cham twong ¢ng ti 1& véi s6 tam hap phu c6 trén bé mat
vat liéu hap phu.

Phuong trinh dong hoc hap phu biéu kién bac hai c6 dang:

dq
= = ka(de — @) (1.9)

Dang tich phan cua phuong trinh nay Ia:

t_ 1 +(1>t (1.10)
q:  k,q2  \q./° '

Trong do6:

Je 14 dung lwong hap phu tai thoi diém can bang (mg/g).
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gt 1a dung lwong hap phu tai thoi diém t (mg/g).
k2 12 hang s6 tc do hap phu bac hai biéu kién (g.mg™.phat?).

Tir nhitng phuong trinh trén, c6 thé xac dinh dugc cac gié tri thuc nghiém cua q
theo t va xac dinh dugc hang sé téc dd hap phu biéu kién ki, ko. Gia tri hang sé toc do
biéu kién 1a mét trong nhitng thdng sé dé so sanh giira cac chat hip phu ddi véi cing
mét chat bi hap phu.

1.3. Gigi thiéu vé vat liéu hap phu ¢ nguén géc tw nhién
1.3.1. Mét sé hwéng nghién cizu vé hdp phu dong trong dung dich nuwéc
Tinh hinh nghién ciru nwoc ngoai:

C6 thé thay rang van dé xu ly kim loai nang néi chung va xu Iy Cu(Il) trong nuéc
d3 va dang nhan duoc su quan tdm cua cac nha khoa hoc trén toan cau. Céc loai vat liéu
hap phu Cu(II) trong nudc rat da dang va méi la nhu vo hat ké duéi chon, cacbon hoat
tinh dugc diéu ché tir canh 6 liu hay phé thai tir 14 tra, v.v... da dwoc nghién ciu s& mang
lai nhitng nguon vat liéu sinh hoc c6 gia thanh hop ly, dap tmg duoc véi nhu cau vira
phat trién Kinh té - x& hoi, vira bao vé méi truong ma dac biét 1a moi trudng nudc:

Nhom nghién ctru cia Sheng-Han Peng, Rong Wang, Li-Zhi Yang, Li-He va cac
cong su da str dung vo ké dudi chon dé 1am vat liéu hap phu cac ion kim loai nang: Cu,
Zn, Cd, Cr. Anh huéng cua cac yéu té dén kha nang hap phu cac ion kim loai nhu: pH
(2 — 6); thoi gian tiép x(c (5 — 240 phut); nong do ion kim loai ban dau (25 — 300 mg/L);
kich thudc hat vat lidu (0,25 — 2 mm) va liéu lugng chat hap phy sinh hoc (1 -6 g/L) da
duoc tién hanh thuc nghiém. Két qua thuc nghiém cho thay, sy hap phu Cu va Zn bang
v6 ké dudi chon phi hop vai mé hinh Freundlich, con sy hip phu Cd, Cr lai phi hop
v6i mo hinh Langmuir. Dung lwgng hap phu cuc dai cia Cu, Zn, Cd, Cr lan luot 1a
11,89; 10,59; 12,48 va 11,70 mg/g duoc tinh toan tir phuong trinh dang nhiét hap phu
Langmuir. Pong hoc hap phu cac ion phi hop véi mé hinh dong hoc bac hai [35].

Abdulfattah Mohammed Alkherraz, Aisha Khalifa Ali va Khaled Muftah Elsherif
d3 str dung vat liéu cacbon hoat tinh ¢6 nguon gdc tir canh 6 liu d&é hap phu cac ion kim
loai niang Pb(I1), Zn(11), Cu(I1) va Cd(l1). Nghién ciru ciia nhom tac gia cha yéu nghién
ctru vé can bang va nhiét dong luc hoc. Can bang va nhiét dong luc hoc cua qué trinh
hap phu Pb(I1), Zn(11), Cu(l1) va Cd(ll) trén vat liéu cacbon hoat tinh diéu ché tir canh
6 liu duoc nghién ctiu thong qua cac théng sb: pH, nong do dau, nhiét do. Su hap phu
kim loai & gi tri pH = 5 ddi v6i Pb, Cu, Cd va pH = 3 ddi vai Zn. Khi nhiét do ting 1én,
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su hip phu ciing ting theo (nghia 1a ¢6 dic tinh thu nhiét). Qua trinh hip phu céc ion
kim loai nang phi hop véi mé hinh dang nhiét Freundlich hon Langmuir vi cho hé sé
tuong quan R? cao. Dung lugng hap phu caia Pb(Il), Zn(II), Cu(Il) va Cd(I) trong Gng
1a 41,32; 34,97; 43,10; 38,17 mg/g. Cac thdng sb nhiét dong luc hoc nhu nang lugng tu
do Gibbs (AGP), entanpi (AH®) va entropi (AS?) dd duoc xac dinh. Su hap phu cac ion
kim loai ning ké trén khdng xay ra tirc thoi va ciing khong tu phat. Thir tu khdng tu phat
cua qua trinh hap phu cac ion kim loai 1a Zn(11) > Cu (1) > Cd(I1) > Pb(ll). Tuong tu
nhu vay, sy thay doi entropi cua cac ion kim loai va mtc d6 hdn loan da duoc thyuc
nghiém va thu duoc thir tu sau: Pb(11) > Cd(1l) > Cu(ll) > Zn (1) [12].

Téc gia Hafizah Binti Naihi da st dung chat thai tir 14 ché (Camellia sinensis) nhu
mot loai vat liéu hap phu dé hap phu Cu?* trong dung dich nudc. Chat thai tir 14 che 1a
mot trong nhitng nguon vat liéu hap phu tiém ning, chi phi thap cé thé duoc phat trién
dé 1am vat liéu hap phu ion kim loai nang. Chat thai tir 14 ché cé chara phan 16n Lignin
va Cellulose — cd kha niang tao lién két véi cac ion kim loai nang. Céc yéu té anh huong
dén kha ning hap phu Cu?* trén chat thai 14 ché duoc khao sat nhu: nong d6 dau Cu?*,
lidu lwong chat hap phy, thoi gian tiép xuc. Vat liéu hap phu duoc khao sat cac dic tinh
bang kinh hién vi phtc hop, quang phd FTIR. Két qua thuc nghiém cho thay, muac do
loai bo t6i da jon Cu?* trén chat thai tir 14 ché & diéu kién pH = 7; thoi gian tiép xtc 1a
60 phut; liéu luong chat hap phu & 0,8000 gam; nong d6 1a 0,7000M va hiéu suat loai
bo dat 74% [22].

Bang viéc st dung chat thai tir vo qua bang Arenga pinnata dé 1am vat liéu hap
phu Cu(Il) trong nuéc. Tac gia A. Muslim, P.N. Alam va cac cong su di sir dung chat
thai cuia qua bang di qua xu Iy bang cach kiém hoa bang NaOH, hd tro cua song siéu
am nham hap phu Cu(ll). Cac bién doc lap anh huong dén kha niang hap phy Cu(II) nhu
thoi gian tiép xdc, nong dd NaOH, nong d6 ion Cu(Il) ban dau trong pha nuéc va nhiét
d6 hap phu duoc tién hanh khao sat. Céc thi nghém hap phu duoc thuc nghiém voéi gia
tri pH khong d6i, pH = 4,5. Cac dic trung cua vt lidu duoc xac dinh bang k¥ thuat
FTIR, SEM. Dung luong hap phu Cu(ll) caa vat liéu hap phu duogc bién doi bing song
siéu am 1a 50,97 mg/g cao hon so v&i khi khéng co su hd tro cua song siéu am 1a 24,25
mg/g. Su hap phy ion Cu(I1) pht hop véi mé hinh dang nhiét Freundlich va pht hop voi
mo hinh dong hoc bac hai. Dung lugng va hang sé toc ¢ hap phu 12 50,01 mg/g va 4,44
mg/g.phat & 27°C va giam dan dén 43,11 mg/g va 0,03 mg/g.phit ¢ 47°C. Su hap phu
nay chua yéu 1a hap phu vat ly [30].
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Tinh hinh nghién ciru trong nuoc:

Niam 2018, nhom tac gia Tran Thi Kiéu Ngan, V4 Vil Nhu Quynh, Lé Vian Thuan
d3 nghién cru va ché tao vat liéu dat sét (BS) C6 Pinh - Thanh Hoa va composite cia
nd véi chitosan (CTS) tir vo tom dé 1am vat liéu hap phu hiéu suit cao, gia ré, than thién
v6i moi truong dé loai bo ion Cu(Il) trong mdi truong nudc & cac didu kién khéac nhau.
Céc dic trung ca vat liéu duoc xac dinh bang cac phuong phap nhidu xa tia X (XRD),
hién vi dién tir quét (SEM). M6 hinh dang nhiét Langmuir va Freundlich duoc sir dung
dé kiém tra tinh phd hop caa qué trinh hap phu cua ion Cu(ll) trén 2 dang vat liéu BS
va PS/CTS, két qua cho thay vat licu BS phu hop véi md hinh Freundlich, trong khi
d6 vat liéu BS/CTS lai duoc md ta tot hon véi moé hinh Langmuir. Céc diéu kién téi uu
cho qua trinh hap phu di duoc xac dinh. Vat liéu trén co s¢ BS C6 Binh -Thanh Hoa
dung dé xir 1y ion Cu(Il) da dwoc ching minh 12 ¢6 hiéu qua véi dung luong hap phu
cuc dai 1a 44,1 mg/g ddi v6i PS va 56,8 mg/g dbi vai vat lieu BS/CTS [7].

Niam 2019, nhom tac gia Nguyén Van Phuong, Nguyén Thi Cam Nhung va Lam
Thi M Ngoc da str dung than sinh hoc c6 ngudn goc tir chét thai chian nuoi dé lam vat
licu hap phu ion Cu?* trong nudc va ung dung Xt 1y méi trudng. Muc tiéu cia nghién
ctru ndy 1a khao sat co ché loai bo Cu?* khoi dung dich nuée caa than sinh hoc ¢6 ngudn
gdc tir phan bo nhu mot chat hap phu. Than sinh hoc dugc diéu ché & cac nhiét do 300,
450 va 600°C, céc tinh chat hda Iy cua than nhu ham lwong hiru co TOC, pH, pHpzc, $6
nhom chtcc H* va OH" di duoc xac dinh. Than sau thu duoc cho can bang véi dung dich
Cu?* & nhiéu ndng do khac nhau, dao dong 0-360 mg/L trong khoang 12 gid. Cac duong
dang nhiét hip phu Cu?* cua than dugc diéu ché ¢ 300 va 450 °C phu hop véi mé hinh
Langmuir hon, trong khi mé hinh Freundlich phtt hop hon cho than dugc diéu ché &
600°C. Kha ning hap phu tbi da ciia Cu?* cho than diéu ché & 300, 450 va 600 °C lan
luot 12 12,2; 21,8 va 21,6 mg/g. Khao sat dong hoc cho thdy qua trinh hap phu dat trang
thai can bang sau 5 gio va mé hinh dong hoc gia bac 2 1a pht hop dé giai thich dong hoc
qua trinh hap phu Cu?* Ién than sinh hoc. Két qua chi ra rang phan bo 1a chat thai c6 thé
dugc chuyén ddi thanh than sinh hoc c6 gié tri nhu mot chat hap phu dé loai bo doc tinh

Cu?* khoi méi truong nude [10].
1.3.2. Gidi thigu vé thong Pinus kesiya

Thong ba la Pinus kesiya hay dugc goi van tat 1a thong ba 14, c6 tén khoa hoc 1a
Pinus kesiya Royle ex Gordon (P. Khasya Hook.f), ching thuoc ho Thong — Pinaceae.
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Loai théng thuong moc & cac khu vuc c6 do cao trén 900 m, sdng & noi co thd
nhudng tét, khi hau 6n hoa va nhiéu swong mu. Thong Pinus kesiya chii yéu phan bé tai
cac khu vuc phia nam Trung Qudc, Viét Nam, Théi Lan, Malaysia, An D5.

Tai nuéc ta, phan Ion théng ba 14 dugc trong trén cao nguyén Langbiang (hon
90%); moc & noi c6 d6 cao 1000 — 1800 m. Tuy nhién, khi & do cao thip hon (800 —
1000 m, tai cao nguyén Di Linh) thi loai thdng nay khong thé séng dugc. Pay ciing 1a
loai thong chiém dién tich Ion nhét trong cac loai thong ¢ Viét Nam.

Thong ba 14 c6 dic diém la cao trén 30 m; than thang, tron, vo day, mau nau sam
va nirt doc sau. La cay ¢6 mau luc sim, mém, thuong c6 ba 14 moc thanh cum trong mot
be & dau canh ngan; d6 dai cua 14 thuong tir 15 — 20 cm, be dai 1 — 2 cm. N6n qua hinh
tring, rong, dai 5 — 9 cm, chin trong hai nam, vay chin c6 rén hoi 16i, doi khi c6 gai

nhon, ¢ hai dudng go ngang va doc, di qua gitra mit vay. Hat c6 canh dai 1,5 — 2,5 cm.

Dué6i day 12 mot sb hudng nghién cau sir dung thdng Pinus 1am vat liéu hap phu
Cu(Il) trong dung dich nuéc:

Redouane Ouafi va cac cong su da stir dung bot cia qua thong Pinus halepensis
(PCP) dé loai bo ion Cu(II) ra khéi dung dich nude. Qua trinh hap phu nay dién ra nhanh,
hoan thanh trong khoang tho1 gian 60 phuat, mé hinh dong hoc bac 2 phu hop véi su hép
phu Cu(II) ctia PCP. Puodng ding nhiét hip phu Langmuir 13 dudng ding nhiét phu hop
nhat, véi dung luong hap phu cyc dai 12 9,08 mg/g. Pong thoi, cac thong sé nhiét dong
Iic hoc cho thiy qué trinh hap phu Cu(Il) 12 qué trinh tu phat va thu nhiét [32].

S. Wierzba va cac cong su da nghién ctru sy anh hudng cua thong Pinus sylvestris
dén hiéu qua hap phu céc cation dong. Cac két qua duoc giai thich bang cach sir dung
mo hinh dong hoc bac nhét va bac hai cling nhu md hinh déng nhiét Langmuir va
Freundlich. Nghién ctru ndy ciing chi ra anh hudng ciia sy canh tranh hap phu ciia Cu?*
va H*, ciing nhu anh huéng bat loi dén hiéu suat hap phu ciia Cu(OH), dugc hinh thanh
trong diéu kién kiém. Viéc xir Iy vat liéu hap phu bang HC1 hay NaOH s& lam giam kha
nang hap phu 29% so véi vat liéu thd. Nhoém nghién ciru ciing da xac dinh co ché cua
qua trinh hip phu kim loai ning trong chat hip phu tu nhién 1a trao déi ion [36].

Tac gia Park Se-Keun va Kim Yeong-Kwan da str dung 16 phan trng dang cot dong
g6i va 16 phan mg dang luéi dong chay ngang dé nghién ctru kha nang loai bo Cu(Il) ra
khoi dung dich nudc bang cach str dung vat liéu hap phu tir cay thong Pinus densiflora.

Céc thi nghiém trén dugc thuc hién voi néng do Cu?* 1a 10 mg/L va loai bo duoc 95%
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Cu?*. Sy hdp phu ion nay dugc mo ta tot bing cac duong ding nhiét Langmuir va

Freundlich, mé hinh dong hoc biéu kién bac hai phul hgp véi qua trinh hap phu nay [34].

Céc nghién ctru hap phu kim loai ning lién quan dén thong Pinus déu cho hiéu
suat hip phu cao, kha ning loai bo kim loai ning tot. Tuy nhién, viéc nghién ctru dé Gmg
dung rong rai thong Pinus nhu mot vat lidéu hip phu con rat it quan tAm. Vi vy, chung
em mudn sir dung 14 théng Pinus kesiya 1am vét liéu hip phu c6 ngudn gde sinh hoc dé

xur ly kim loai ndng trong dung dich nudce.
1.4. K¥ thuét chiét pha rin
1.4.1. Gigi thigu vé ky thudt chiét pha ran

Chiét pha ran (Solid phase extraction — SPE) Ia phuong phap tach va 1am giau mau.
Day 1a ki thuat phd bién nhat hién nay bai tinh linh hoat cua SPE cho phép sir dung ky
thuat ndy vai nhiéu muc dich khac nhau, chang han: loc, 1am giau vét, khi mudi, tao
dan xuat va phan doan I6p. Trong vai nim gan day, k¥ thuat nay dugc cac nhom nghiém

clru quan tAm dic biét, duoc danh gia cao boi do chinh xéc, kha nang chon loc tot.

Nguyén tic caa SPE tuong tu nhu chiét long — long (LLE), lién quan dén sy phan
viing cé4c chat tan giira hai pha. Tuy nhién, thay vi sir dung hai pha long khong hoa tron
vao nhau nhu LLE thi k¥ thuat SPE lién quan dén su phan ving giita chat ran va chat
long (nén mau hozc dung méi vai chat phan tich). K§ thuat xa Iy mau nay cho phép co
dic va lam sach chat phan tich ra khoi dung dich bang cach hap phu trén chét hap thu
ran va lam sach dich chiét sau khi chiét [39].

Dudi day 1a mot sé nghién cau ang dung k§ thuat chiét pha ran dé xa ly méi truong
cua cac nhém nghién cuu:

Nam 2017, Yugao Guo, He Zhao va cong sy da dé xuat mot phuong phap xac dinh
quang pho ddng thai cho vét céc ion kim loai niang dwa trén ki thuat chiét pha ran va
phuong phap binh phuong téi thiéu tirng phan (PLS). Trong nghién ciru nay, cac vét ion
kim loai nang trong nuéc duoc hap phu béi soi trao d6i cation va duoc giai hip bang
dung dich acid. Sau qua trinh ¢ dic, dung dich duoc lam giau duge do bang may UV —
Vis. Bang céach sir dung phwong phéap binh phuong téi thiéu tirng phan két hop hop véi
phan tich UV-Vis dé dinh lugng nong do céc ion kim loai nang. Trong diéu kién tdi vu
vé thoi gian, tdc do dong va cac théng sb khac thi thu duoc két qua thuc nghiém: cac
ion kim loai nang dugc 1am giau hon 80 1an. Gigi han phat hién LOD caa ion Cu?*, hén

hop ion Co?*, ion Ni?* lan luot 12 0,10; 0,15 va 0,13 pg/L véi d6 léch chuan twong dbi
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(RSD) nhé hon 5%. Hiéu suat ciia qua trinh chiét pha ran cé thé 1am giau cac ion mot
cach hiéu qua, danh gia chinh xac ndng d6 cac ion [38].

Niam 2018, Casey W Quinn, David M Cate va cong su da phét trién phuong phap
chiét xuat/co dic pha ran véi mot thiét bi phan tich dua trén gidy vi long dé dinh lwong
muc d6 vét ddng trong nudc udng. Phuong phap nay hira hen s& mang lai hiéu qua cao,
chi phi thip véi céc wu diém sau: chay bang tay (khdng ding dung cu) va st dung motif
dinh lwong “doc bang mat” don gian (dwa trén khoang cach mau). Cac miu nudc may
da duoc thu thap va thuc nghiém bang phwong phéap nay va dugc kiém nghiém lai bang
phuong phap ICP-MS. Tir két qua thuc nghiém, chang minh kha niang dinh luong ham
lwgng dong ciia nudc may ¢ cac muc tir 20 — 500000 ppb va cho hiéu suét chiét pha ran
cao. Vi viéc ap dung phuong phap nay, c6 thé xem day 1a mot cong cu sang loc nhanh,
phét hién céc kim loai hoa tan trong hé thong nudc nhanh hon, mang lai hiéu qua vé
kinh té [17].

Niam 2020, Emily Hanhauser, Michael S Bono cting cong su di dé xuat mot mo
hinh méi dé kiém tra dinh lwong chat 6 nhiém bang phuwong phap bao quan kho, bao
gom: k¥ thuat chiét pha ran, giit chat & nhiém khoi bi hong (bao quan), luu trit, van
chuyén va phan tich vét ban (SEPSTAT). Vi vai gam nhya trao ddi ion ré tién, ¢ sin
trén thi truong dé tai st dung viéc chiét xuat cac ion kim loai niang tir cic mau nudc
ngay ca khi c6 cac ion né, bao quan céc ion trong it nhat 24 thang va giai phong ching
bang acid rira giai dé dinh lugng chinh xac hon. Thiét bi nho gon két hop véi chat hap
phu s& loai bo cac chat 6 nhiém ra khoi mau nudc trong vai phut. Ngoai ra, viéc dinh
lwong néng d6 kim loai nang ciia cAc mau ban dau chi sai sb khoang 15%. Viéc ap dung
k¥ thuat chiét pha ran cho phép phat hién ndng do ion Cu?* téi thiéu va c6 thé dinh luong
bang phuong phap SEPSTAT, cuy thé chi s6 MDL(Cu?**) = 1,1 ppb va LQD
(Cu?")=2,2ppb [20].

1.4.2. Piéu kién chiét pha ran SPE [39]

Dé cd thé str dung ki thuat chiét pha ran, can phai dam bao céc yéu cau nhu: tinh
chon loc cua pha tinh chiét;cac chat chiét va dung moi rira giai phai c6 do tinh khét va
d6 sach cao; hé sé phan b nhiét dong K caa can bang chiét phai 16n; qua trinh chiét
phai xay ra nhanh va nhanh dat trang thai can bang nhung khong c6 twong tac phan ung
hoa hoc lam mat hay hong pha ran va chat phan tich; can ¢ tinh thuan nghich trong quy
trinh chiét; khong duoc 1am nhiém ban chét phan tich tir bat ky ngudn nao khac; su chiét
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phai duoc thuc hién trong diéu kién nhat dinh, phai 1ap lai dwoc tot va phai don gian vé
mat thao tac.
1.4.3. Co ché cia quy trinh chiét pha rdn
Viéc lya chon chat hap phu dé chiét bang ki thuat SPE phu thudc vao viéc hiéu

co ché tuong tac gitta chat hap phu va chat phan tich can quan tim. Co ché tuong tac
nay phu thudc cha yéu & tinh chat chat ky nuéc, phan cuc va chat dién ly cua chit tan,
chat hap phu. Nhitng co ché phd bién nhat ddi véi ky thuat SPE duya trén tuong tic Van
de Waals, lién két hidro, trong tac ludng cuc — ludng cuc, twong tac ion (gitra cation va
anion). Co ché cua quy trinh chiét pha ran dién ra theo cac co ché: co ché chiét pha
thuong (NPE); co ché chiét pha dao (RPE); co chiét chiét ray phan tu (loai ¢&, gel); co
ché trao doi ion (trong co ché trao ddi ion bao gom trao ddi cation va trao doi anion).

K3 thuat SPE gitr chat phan tich ¢ lai trén pha ran sau d6 rira giai chat phan tich ra
khoi pha ran vai dung méi pht hop. Thudng, thé tich can thiét dé rira giai hoan toan chat
phan tich ludn nhé hon nhiéu so véi thé tich dung dich mau ban dau, thé nén mau can
duoc 1am giau. Cac chat sau khi duoc tach khoi dung dich ban dau véi nong do dam dic
va tinh khiét hon [39].

S¢ di nguoi ta hay quan tdm, sir dung phuong phéap nay trong phan tich, nhat I khi
phan tich ham lugng céc vi chat doc hai d6i véi moi truong 1a boi cac wu diém sau:

- Ap dung d6i véi nhiéu linh vuc

- C6 @6 chon loc cao d6i vai hop chat can phan tich;

- Can bang chiét nhanh c6 tinh thuan nghich;

- Thao tac don gian, nhanh hon nhitng k¥ thuat chiét khac;

- Trong qué trinh chiét cd ca su 1am giau chat phan tich;

- Thich hop véi lugng mau nho, phan tich luong vét cac chat;

- Chi phi thyc hién phi hop, khong qué dat.

- Pat hiéu suat cao trong qué trinh thu hoi chat phan tich.

Nhu vay, c6 thé thiy ring viéc tng dung k¥ thuat chiét pha rin 1a diéu hét stc can
thiét bai ¢ nhiéu wu diém, thuan loi trong viéc 1am giau va phan tich miu. Chinh vi
nhitng I do trén, ching em dé xuat dé tai theo huéng “Nghién ciu khd ndng hép phu,

lam giau dong (II) trong nwéc bang 14 thdng Pinus kesiya va @#ng dung trong phan
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tich mdu méi trwong”, boi hang nam lwong réac thai 14 thong tai Da Lat twong dbi nhiéu
nén viéc tan dung ngudn 14 thong dé ché tao vat liéu hap phu vira gép phan bao vé moi
treong, xir 1y ion kim kim loai nang & trong nude; déng thoi tiét kiém duoc chi phi tiéu

huy lugng réc thai 1a théng.
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Chwong 2 - POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. N§i dung nghién ciru

- Thu thap va str dung 14 thdng Pinus kesiya khé tao thanh vat liéu hap phu.

- Khao sat cac yéu té anh hudong dén kha nang hap phu Cu(ll) cua vat liéu hap phu
tir 14 théng: pH, thai gian,nhiét d6, ndng dd Cu(ll) ban dau va sy ¢6 mat cua ion can
tro.

- Nghién cau dong hoc cua qua trinh hap phu. Xay dung dudng hap phu dang nhiét
va xac dinh dai lwong hap phu cuc dai cua vat liéu.

- Sir dung k¥ thuat chiét pha ran dé lam giau Cu(II) trong nudc.

- Ung dung trong phan tich méi trudng bang cach lay mau nudce thuc té dé xu Iy.
2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp nghén ciru cdu truc vt ligu

2.2.1.1. Phwong phdp xdc dinh hinh thai hoc bé mat bang hién vi dién tir quét

Phuong phap hién vi dién tir quét (SEM) gilip quan séat anh chup bé mat cac doi
tuwong cuc nho dé danh gia cau tric nho do phong dai dén hang chuc van lan.

Co so cua phuong phap: Trong kinh hién vi dién tir mau bi ban pha bai chum tia
dién tir co do hoi tu cao. Néu mau da mong (< 200 nm) chim tia s& xuyén qua mau, su
thay d6i ciia cham tia khi qua miu s& cho nhitng théng tin vé cac khuyét tat, thanh phan
pha cuia mau; do6 1a k§ thuat hién vi dién tir xuyén qua (TEM). Khi mau day hon thi sau
khi twong tac voi bé mat tia dién tir thir cap sé di theo hudng khac. Cac dién tir thir cap
nay s& duoc thu nhan va chuyén doi thanh hinh anh (anh hién vi dién tir quét SEM).

Anh SEM cua céc vat liéu 14 thdng Pinus kesiya trong dé tai dugc thuc hién trén
may FE-SEM Hitachi S-4800 (Nhat Ban) tai Vién Khoa hoc Vit liéu — Vién Han Iam
Khoa hoc va Céng nghé Viét Nam.
2.2.1.2. Phuong phdp quang phé hong ngogi (IR)

Nguyén tic ciia phuong phap nay 1a chiéu mot chum tia don sic qua chat can phan
tich vai s6 s6ng nam trong ving hong ngoai, mot phan ning luong bi hap thy s& giam
cudng do tia téi. Su hap thu ning lugng nay tuan theo dinh luat Lamber — Beer:
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D =log= = KdC (2.1)

Trong do:

D: Mat d6 quang

l, lo: Cudng d6 anh sang trudc va sau khi di qua chat phan tich

C: Nong d6 chat can phan tich

K: Hé s6 hap thu

d: Chiéu day chét phan tich

T = I/lo: DO truyén qua

Do dai lién két giita cac nguyén tir va goc hoa tri tang giam tuan hoan do phan tir
bi hap thu niang luong s& lam xé dich cac hat nhan nguyén tir xung quanh vi tri can bang
ctia nd. Puong cong biéu dién sy phu thudc cia do truyén qua vao budc song duoc goi
la ph6 hdng ngoai. Trén phd hong ngoai s& xuat hién nhitg budc song dic trung bang
cac diém cuc dai hap thu caa mdi nhdm chic hoac mai lién két. Can cr vao diém cuc
dai nay c6 thé xac dinh duoc lién két gitra cAc nguyén tir hodc nhdm nguyén tir, tir d6
xéac dinh dugc cau tric cua chat nghién cau.

Cac mau vat lidu trong nghién ciru nay dugc phan tich bang phuong phap do quang
phd hong ngoai trén thiét bi do phd hdng ngoai Nicolet iS5 tai Khoa Héa hoc, Truong
bai hoc Da Lat.
2.2.1.3. Phuong phdp xdc dinh diém dién tich khdng cua vdt liéu

Piém dién tich khdng (Point of zero charge, pzc) caa bé mat mot chét la gia tri pH
tai d6 bé mit vat liéu trung hoa vé dién. Phuong phap xac dinh dua trén gia thiét 1a cac
proton H* va cac nhom hydroxyl OH" 1 céc ion quyét dinh dién tich, cac hat vat liéu
trong dung dich s& hap thu H* hoic OH". Pién tich bé mit caa vat liéu phu thudc vao
pH cua dung dich. Cac nhoém chirc trén bé mat vat liéu c6 thé lién két hodc khong lién
két vai proton, phu thudc vao dic diém cua vat liéu va pH caa dung dich. Do d6, bé mat
cua vat liéu sé tich dién duong khi két hop vai proton cua dung dich trong méi trudng
axit va s& tich dién &m khi mat proton trong moi truong Kiém.,

Dé xac dinh diém tich dién khdng cua vat lidu can trai qua cac budc:
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Budc 01: Chuan bi 10 binh tam giac chira 50,00 mL dung dich KC10,1000 M, diéu
chinh gia tri pH bing HCI 0,1000 N ; 0,0100 N hoic NaOH 0,1000 N; 0,0100 N dé thu
duoc cac gia tri pHi twong ung tir 2 dén 11.

Budgc 02: Cho 0,1000 gam vat liéu vao cac binh dd chuan bi ¢ trén, day kin va
khuay trong vong 24 gio. Sau do, loc liy dung dich va do gia tri pH (goi 1a pHs).

Budce 03: Xac dinh d6 thi phu thuoc ApH (ApH = pHi — pHy) vao pHi. Giao diém
gitta dd thi va truc OX tai gi4 tri ApH = 0 12 gia trj pH tai diém dién tich khéng cua vat
lieu (pHpzc). Tién hanh thi nghiém ba lan ¢ng véi mai gid tri pHi caa dung dich.

2.2.2. Phwong phdp quang phé hdp thu nguyén ti# (AAS) [2,5]

Pé nghién ctru kha ning hap phu Cu(ll) cua 14 thong, ching em sir dung

phuong phap quang pho hap thu nguyén tir (AAS).
% Co s¢ Iy thuyét ciia phép do pho hip thu nguyén tir (AAS) [2,5]

Su hép thu nang luong biic xa don sic clia cac nguyén tir tu do & trang thai hoi khi
chiéu chum tia birc xa qua dam hoi ctia nguyén td ay trong moi truong hap thu. Trong
mot gigi han nhat dinh ctia ndng d6 C, gia tri d6 hap thu quang (A) phu thudc vao ndng

d6 C ctia nguyén t6 trong miu theo phuong trinh co so dinh lugng ctia phép do AAS.
A) =K.CP (2.2)
Trong do:
A): D6 hip thu quang.
b: Hang s6 (0 <b <1). Khi b= 1, A\ phu thudc tuyén tinh vao nong do C.
K: Hﬁng sb thuc nghi¢m.
C: Nong d6 nguyén tb can phan tich.

Mau chira nguyén t6 can phan tich duoc dua vao 1o graphite bang mot bo hut tur
dong hodc bang tay véi thé tich rat nho tir 20puL - 50uL. Dya vao nguyén tic cua phép
do c6 thé thay hé thong trang thiét bi do AAS dugc chi ra trong Hinh 2.1:
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Hinh 2.1- So d@6 hé thong may hdp thu nguyén tiz (Shimadzu AA6800 — Nhdt Ban)

Trong do:

1. Ngudn phét xa tia bic xa don sic (dén cathode rdng).

2. B phan nguyén tir héa mau.

3. Hé thong don sac va detector.

4. B6 phan khuyéch dai va chi thi két qua caa phép do.

Dé xac dinh ndng do ctia nguyén t6 trong mau phén tich theo phép do AAS, cd thé

tién hanh theo phuong phap dudng chuan hoic phuwong phap thém chuan. Trong dé tai

nay, chiing em tién hanh theo phwong phdp dirong

chuan.

- Nguyén tic: Dya vao ddy mau chuan ( > 5) dé lap d6 thi chuan D = f(C) rdi tir d6

thi nay va gia tri Dx ciia mau phan tich dé xac dinh ndng do Cx cua nguyén té can phan

tich trong mau.

- Chuan bi cac mau dau dé dyng duong chuan D = f(C):

Dung dich chudn dé dung dwong chudn phdi

+ Céc mau chuan phai c6 trang théi vat ly va

thoa man cac diéeu kién sau:

hoa hoc gan giéng miu phén tich dé

loai trir dwgc anh huéng cua thanh phan mau dén két qua phan tich. Cac mau chuan va
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mau phan tich phai dugc xir Iy va tién hanh phan tich trong nhirg diéu kién nhu nhau.
Mau chuan bén, khong thay doi thanh phan trong suét qué trinh phan tich.

+ Nong do ciia cac nguyén té can phan tich trong cac mau chuan phai rat chinh xéac
va khoang ndng d6 cua ddy mau chuan phai dugc phan b déu khip trong ving tuyén
tinh cia phép do, dong thoi ndng d6 cua mau phan tich phai nam trong khoang nong do
mau chuan khao sat.

Dung dwong chuan:

+ Ta tién hanh do mat d6 hap thy cua ddy dung dich chuan (D) va miu phan tich
(Dx), tir két qua ta v& db thi biéu dién su phu thudc ciia mat d6 hap thu D vao nong do

C. Tur dd thi hodc phuong trinh dudong chuan D = f(C) va gié trj Dx tinh dwoc Cx.
- Uu va nhuoc diém, pham vi tng dung cta phép do AAS

+ Uu diem: Co do nhay va dg chon loc cao voi gén 65 nguyén t6 hoé hoc ¢6 thé
xac dinh bang phuong phap nay voi do nhay tir 10+ 10%%. Do c¢6 do nhay cao nén
trong nhiéu truong hop khong phai lam giau nguyén té can xac dinh trudc khi phan tich
nén ton it mau, ton it thoi gian phan tich, tranh nhidm ban mau khi xir Iy qua céc giai
doan phirc tap. Thao tac d& dang, cac két qua phén tich c6 thé luu giit trén may, c6 thé
xéac dinh lién tiép nhiéu nguyén tb trong cing mot mau. Két qua phan tich 6n dinh, sai

s6 nho (khoang 10% + 15% cho ving néng d6 c¢& ppm hoic ppb).

+ Nhuge diém: Hé thong thiét bi tuong d6i dat tién. Do c6 do nhay cao nén sy
nhiém ban co thé anh hudng dén két qua phan tich, dic biét 1a phan tich luong vét. Vi
vy, moi truong trong phong thi nghiém phai sach, dung cu va hod chat phai c6 do tinh
khiét cao. Khong xéac dinh duogc cac phi kim nhu C, CI, O, N, S vi cac vach phé phan
tich ctia cac phi kim nay thuong nim ngoai ving phd ctiia may (190— 900nm). Phuong
phap chi xac dinh dugc nguyén t6 ma khong cho biét trang thai lién két ciia nguyén t6

trong mau.

- Pham vi tmg dung: Phép do phd AAS chu yéu dugc dung dé xac dinh ham luong
vét cac nguyén tb kim loai trong cac ddi twong phan tich khac nhau. Pén nay, ngudi ta
¢6 thé dinh lugng dugce hau hét cac kim loai (khoang 70 nguyén t6). Do c6 do nhay, do
chinh xé&c va do chon loc cao ma phuong phap nay thuong duoc ing dung dé xac dinh
vi luong cac nguyén t trong phan tich moi truong, phan tich dat, nude va cac san pham

cdng — nong nghiép, thuc pham.
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2.3. Thuc nghiém

2.3.1. Thiét b, dung cu va hoa chat

2.3.1.1. Thiét bj va dung cu

May quang phé hip thu nguyén tir Shimadzu AA — 6800, Nhat Ban.

Can phan tich c6 dd nhay 10 cua hang Satorius, Cong hoa Lién bang Duc.

Tu sdy Shellab cia Vuong Quéc Anh

May khuay tir gia nhiét IKA model RCT basic, Cong hoa Lién bang Drc.

May do pH dé ban WTW inoLab 730, Cong hoa Lién bang Dc.

May nghién IKA model A1l basic, Cong hoa Lién bang Pirc. Ray c6 kich thudc
212 + 125 pm.

Coc, phéu, binh tam giac, binh dinh muc Isolab cac loai, pipet cac loai; micropipet
héng Eppendorf loai 20, 100, 5000 uL, Cong hoa Lién bang Buc.

Céc 6ng nghiém polyetylen (P.E) dung tich 10 mL dyng mau; diia thay tinh; gidy
loc Whatman 16 loc 20 — 25 um .

2.3.1.2. Héa chat

Cac hoa chat str dung trong dé tai nay déu dam bao do tinh khiét phan tich (PA):
Axit nitric (Dung dé bao quan mau)

Dung dich axit clohidric (Dung dé hiéu chinh pH)

Dung dich natri hydroxit (Dung dé hiéu chinh pH)

Cu(NO3)2.3H20

KCI

NaxSO4

2.3.2. Chudn bj dung dich khdo séat khd ndng hdp phu Cu(l1) cia vat liéu 14 thong

Pinus kesiya

% Chuadn bj dung dich chudn Cu(ll) 1000 mg/L

Can (3,8211 + 0,0001) gam Cu(NOs)2.3H20 vao coc 250 mL, dung binh tia cho

mét it nudc cat vao cde dé hoa tan dung dich trén. Dung diia thaty tinh khuay cho tan hét

chat ran, sau d6 chuyén dinh luong nay vao binh dinh mac 1000 mL. Trang raa coc

bang nudc cat, chuyén luong nay vao binh dinh mac (thuc hién 2 — 3 1an) rdi thém nude

cat dén vach, day nip binh va lic déu.
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% Chudn bj dung dich HCI 0,1 N hiéu chinh pH trong qué trinh khdo sat

Chuyén toan bo dung dich HCI trong é6ng chuan fixanal vao binh dinh muc
1000 mL, trang fixanal bang nudc cat nhiéu lan, thém nudc cat vao dén vach, day nip
binh, lic déu thu dugc dung dich HCI 0,1 N.

% Chudn bi dung dich NaOH 0,1 M higu chinh pH trong qué trinh khdo sét:

Can (4,0000 + 0,0001) gam NaOH rin vao céc 250 mL, dung binh tia cho mot
it nuwdc cat vao cde dé hoa tan dung dich NaOH . Dung diia thuy tinh khudy cho tan hét
chat ran, sau d6 chuyén dinh luong NaOH nay vao binh dinh mac 1000 mL. Trang ria
cdc bang nudce cat, chuyén luong ndy vao binh dinh mac (thuc hién 2 — 3 1an) roi thém

nudc cat dén vach, day nap binh va lic déu.

Trong qua trinh thyc nghiém, cac dung dich ¢ néng d6 nho hon déu duoc pha ché
tir dung dich gdc.

2.3.3. Thu thdp va xa Iy mdu

Trong nghién cizu nay, ching em sir dung 1a théng ba 1a Pinus Kesiya dé ché tao
vat liéu hap phu va phuc vu trong quéa trinh khao sat thuc nghiém. La thong kho duoc
thu thap tai khudn vién khoa Hoa hoc — Truong Pai hoc Pa Lat. Sau khi thu thap, la
théng khd duogc rira sach dé loai bo bui ban hitu co va cac chat ban bam dinh, tién hanh
ngdm bang nudc sach trong mot ngay roi phoi khé dé 1am bay hoi cac bui ban con sét
lai. Sau 6, rira lai bang nudc cat dén khi nudc rira khong c6 mau nau duc. So di, phai
rira lai 14 thdng bang nude cat 13 do nudc cit co do tinh khiét, khdng 1an nhiéu tap chat,
ion hon so véi nudc sach do d6 phai rira lai bang nudc cat dé dam bao la thong khong
bi 1an ion, tap chat dé thu dugc két qua thuc nghiém chinh xac nhat. Thao tac nay duoc
thuc hién nham loai bé mau nau caa 14 thong khd co thé can tra qua trinh xu 1 sau nay.
Mau 14 thong duoc cat nho véi kich thude khoang 2 cm, tién hanh say khd & 80°C cho
dén khéi lwong khong dbi trong vong 24 gid, nghién nho va ray dé co kich thudc trong
khoang 125 - 212 um. Vit liéu duoc bao quan kin trong lo plastic, bao quan & nhiét do

phong, noi kho rdo thoang mat.
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2.3.4. Xay dwng dwong chuan phan tich nguyén té Cu

Puwong chuin Cu

0.4
0.35 o
0.3
0.25 :
W
D 02 y =0.069x + 0.0117
R2=10.9989
0.15 ros
0.1 -
d
0.05 .
)
0
0 1 2 3 4 5 6

C (mg/L)

Hinh 2.1- Puong chudn cia nguyén to Cu bang phép do AAS

Khoang nong d6 dé xay dung dudng chuan tuyén tinh bang phép do AAS trong dé
tai nay 1a 0,2; 0,5; 1,0; 2,0; 5,0 mg/L.
2.3.5. Kh&o sat cac yéu té dnh hwéng dén khd nang hap phu Cu(l1) cia vat ligu
2.3.5.1. Khdo sét anh huwong cia pH dén kha néng hap phu vat liéu

Can (0,5000 + 0,0001) gam vat liéu 14 thdng cho vao binh tam giac c6 chira san
50 mL dung dich Cu(II) ¢6 ndng d6 100 mg/L duoc diéu chinh pH 2-8 véi téc do khudy
200 vong/phut trong 180 phut. Loc 14y dung dich, pha lodng dung dich véi hé sb thich
hop, sau d6 cho vao dng chira miu bang nhya. Nho vao éng dung dung dich vai giot
HNO3 dé bao quan mau, rdi dem do AAS. Xac dinh duoc dung lwong hap phu ctia mau
vat liéu, tir 6 chon duoc pH t6i wu cho qua trinh hap phu.

M3di gia tri pH l1am 3 1an thi nghiém rdi 1y gia tri trung binh. Str dung dung dich
HCI 0,1 N va dung dich NaOH 0,1 N dé hiéu chinh gia tri pH.

2.3.5.2. Khdo sét anh hueng cua thoi gian dén kha ning hap phu cua vt liéu

Can (0,5000 + 0,0001) gam vat liéu 14 thdng cho vao binh tam giac cd chira san
50 mL dung dich Cu(II) c6 ndng 6 100 mg/L c6 pH = 5 véi toc do khudy 200 vong/phit
trong khoang thoi gian thay doi tir 10 - 240 phit . Loc lay dung dich, pha lodng dung

dich v6i hé s thich hop. sau d6 cho vao éng chira mau bang nhya. Nho vao dng dung
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dung dich vai giot HNOj3 dé bao quan mau, r6i dem do AAS. Xéc dinh dugc dung lugng

hép phu cua mau vat liéu, tir d6 chon dugc thoi gian t8i wu cho qué trinh hép phu.

M3di gi tri thoi gian 1am 3 1an thi nghiém rdi lay gia tri trung binh. Sir dung dung
dich HCI 0,1N va dung dich NaOH 0,1N dé hiéu chinh gia tri pH.

2.3.5.3. Khdo sét dnh hueng cia nong dé ban dau déen kha ndng hap phu cua vdt liéu

Can (0,5000 + 0,0001) gam vat liéu 14 cho vao binh tam giac c6 chira san 50 mL
dung dich Cu(I) c6 ndng d6 thay dbi tir 50 - 300 mg/L cd pH= 5 véi tbc dd khudy 200
vong/ phut trong 180 phit. Loc 1dy dung dich, pha lodng dung dich véi hé sb thich hop,
sau d6 cho vao dng chira mau bang nhya. Nho vao éng dung dung dich vai giot HNO3
dé bao quan mau, ro6i dem do AAS. Xac dinh duogc dung luong hép phu cua mau vat

liéu, tir d6 chon dugc nong d ban dau tdi wu cho qua trinh hap phu.

MBoi gia tri nong d6 1am 3 1an thi nghiém ro6i 1ay gia tri trung binh. Str dung dung
dich HCI 0,1N va dung dich NaOH 0,1N dé hiéu chinh gia tri pH.

2.3.5.4. Khdo sét anh huéng cua nhiét dg dén kha nang hdp phu cia vat liéu

Can (0,5000 + 0,0001) gam vat liéu 14 thdng cho vao binh tam giac cé chura san
50 mL dung dich Cu(II) c6 ndng do thay doi tir 50 — 300 mg/L c6 pH= 5 dung bép khudy
tir diéu chinh nhiét d6 30°C, 40°C, 50°C (x1°C) trong 180 phut véi téc do khuiy 200
vong/phut. Loc 1y dung dich, pha lodng dung dich v&i hé s6 thich hop, sau d6 cho vao
6ng chira mau bang nhya. Nho vao 6ng dung dung dich vai giot HNO3 dé bao quan mau,
roi dem do AAS. Xéac dinh duoc dung lugng hép phu cua mau vat liéu, tir d6 tinh duogc

cac dai lugng nhiét dong hoc.

MBoi gi4 tri nong d6 1am 3 1an thi nghiém ro6i 14y gia tri trung binh. Str dung dung
dich HC1 0,1N va dung dich NaOH 0,1N d¢ hiéu chinh gia tri pH.

2.3.6. Nghién cizu hdp phu déng

Chuan bi cot chiét pha rian (SPE) ¢6 chiéu dai 10 cm va duong kinh 0,5 cm; nhdi
vao cot 1,0000 gam vat liéu LT theo phuong phap nhoi khd. Cb dinh va nén chat 16p vat
licu hap phu bang 1 16p polypropylene. Diéu kién hoa cot chiét 2 lan, mdi lan bang
10 mL nudc cat da duoc diéu chinh pH bang véi pH cia nén mau sé cho hap phy qua
cot chiét. Cho dung dich mau chira ion Cu(Il) chay qua cot véi toe dd phi hop. Sau khi
dung dich mau di chuyén hét qua cot chiét pha rin, cot chiét duoc rira véi 10 mL nuéc
cat da duogc didu chinh pH bang pH cia nén miu da cho qua cot chiét. Cudi cing rua
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giai cac ion kim loai bang dung dich rira giai thich hop va xac dinh ham lwong ion kim
loai bang phuong phép F-AAS.

Cac yéu té anh hudong dén qué trinh tach va 1am giau trén cot chiét dugc khao sat
bao gom téc do nap mau; khao sat tim chat rira giai va nong do chat ria giai thich hop,
tdc do rira giai. Tir do, xac dinh hé sé 1am giau, xay dung quy trinh phan tich.
2.3.6.1. Khdo sét téc dg nap mau

Nhoi vao cot 1,0000 g vat liéu. Lay 100 mL dung dich Cu(I1) 0,1 mg/L; diéu chinh
pH = 5; cho dung dich chay qua cot chiét véi toc do thay doi tir 0,2 dén 2,5 mL/phdit.
Giai hap hét lugng ion kim loai trén cot bang 10 mL dung dich HNO3 0,5N, tdc d6 giai
hip 0,5 mL/ph(t, xac dinh ham luwong ion kim loai thu dugc sau khi giai hap bang
phuong phap F-AAS.
2.3.6.2. Khdo sét nong dé chat rira gidi

Nhdi vao cot chiét pha ran 1,0000 gam vat liéu. LAy 100 mL dung dich Cu(Il)
0,1 mg/L; diéu chinh pH = 5; cho chay qua cot chiét véi toc do nap mau 1a 1,0 mL/pht.
Giai hap hét luong ion kim loai trén cot bang 10 mL dung dich axit c6 néng do thay doi
tir 0,5 N dén 4,0 N; toc do giai hap 0,5 mL/phut, xac dinh ham lwong ion kim loai thu
duoc sau khi giai hap bang phuong phap F-AAS.
2.3.6.3. Anh hwdng lwong ion kim logi dén hiéu suat hap phu cua vat lidu

Dé nhan duoc hiéu suat thu hdi cao va thong qua d6 danh gia dugc hé s6 lam giau
P.F (Preconcentration Factor), nhdi vao cot chiét pha ran 1,0000 gam vat liéu, cho lan
luot 50 dén 500 mL dung dich 0,01 mg Cu(II), diéu chinh pH =5, cho chay qua cot chiét
Vi tde do nap mau 1a 1,0 mL/phat. Giai hap hét luong ion kim loai trén cot bang 10 mL
dung dich axit HNO3 c6 ndng d6 3,0N véi toe do 0,5 mL/phut, xac dinh ham luong ion
kim loai thu duoc sau khi giai hip bang phuong phap F-AAS.

2.3.7. Co so tinh toan

< Hiéu sudt hap phu

H(%) =2"% 100 (2.3)

Co

% Dung lwrong hdp phu
(Co=Ce) .V
qe = —— (2.4)

m

Trong do:
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Je 1a dung lwong hap phu (mg/g).
Co 1a néng do dung dich ban dau (mg/L).
Ce 12 ndng d6 dung dich sau khi hap phu (mg/L).
m la khéi lwgng vat liéu hap phu da st dung (g).
V I thé tich dung dich tiéu tn (L).

% Higu sudt thu hoi

C
H% = =100 (2.5)

0
Trong do:
H(%) 1a hiéu suat thu hdi
C (mg/L) 12 ndng d6 chat chuan tim duoc bang thuc nghiém

Co (mg/L) 1a nong d6 chat chuan thém ban dau
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Pic trung ciu tric cia vat liéu
3.1.1. Hinh d@nh bé mdt vat li¢u

Quan sat hinh anh SEM cua vt liéu trén Hinh 3.1 cho thay bé mat vat liéu go ghé,
x6p, nhiéu 16 tréng va kich thudc cac 16 trong kha dong déu nhau. Nhiing dac diém trén
tao diéu kién thuan loi cho viéc luu giit ion Cu(l1) gitra céc vi tri 15 tréng, diéu nay gidp
qué trinh hap phu dat hiéu suat cao trong thoi gian ngin. Céc dic diém nay ciing da duoc
béo cao boi cac nghién ctiu khac [29], [31].

S-4800 10.0kV 8.0mm x1.00k SE{M) 50.0um

Hinh 3.1- Anh SEM cza vdt liéu

3.1.2. Xdc dinh diém dién tich khong cia vt li¢u

PHpze 12 mot yéu té xac nhan kha ning hap phu ion kim loai trong diéu kién céc
tam hap phu trén bé mat chat hap phu mang dién tich trai dau voi dién tich cua ion kim
loai. Do d6, dua vao pHpze €6 thé du doan kha ning hip phu cua vat liéu ddi véi cac
dang ton tai caa ion kim loai & gia tri pH bat ky [24].
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Bdng 3.1- Két qua khdo sdt diém dién tich khdng cua vt liéu 14 théng

LT
pHi
pHjs pHi - pHs
2,00 2,1 -0,10
3,01 3,58 -0,57
3,99 4,35 -0,36
5,00 4,35 0,12
6,00 4,28 0.72
7,09 4,34 1,66
8,05 4,36 2,73
9,02 4,26 3,79
10,03 4,33 4,69
11,01 4,47 5,56
6
41
pHpH;
7]
0: l/
g T T T
] 2 g8 8 10 )
E pH
24

Hinh 3.2- Do th; xdc dinh pHpz cua vat lidu

Két qua xac dinh pHpzc cia vat liéu duoc biéu dién ¢ Hinh 3.2. Két qua nay cho
phép du doan diém dién tich khdng cua vat liéu ¢ khoang 4,5. Nhu vay, khi pH cua dung
dich nhé hon pHpze thi bé mat caa vat liéu hap phu mang dién tich duong va s& hip phu
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anion t6t hon. Nguoc lai, néu pH dung dich 16n hon pHpze, bé mat vat liéu mang dién
tich am va s& hap phu cation tét hon.
3.1.3. C4u trc phé hong ngoai FTIR cda vat liéu

Phé hong ngoai FTIR (Hinh 3.3) duoc dung dé giai thich cau tric caa vat liéu. Dai
rong tai 3600-3200 cmt cho thidy nhém OH bj kéo cing, ciing c6 thé ung véi dao dong
hoa tri N-H & amin bac 1 va bac 2. Dai cuong d6 thap hon tai 2925-2913 cm? cho thay
su dao dong cia nhom CH lién két véi gdc metyl va metylen, dao dong bién dang cua
lien két C—H. Tai khoang 1735 cm™ ¢6 sy dao dong caa nhdm C=0 cia nhém cacbonyl
c6 trong hemicellulose va viing giira 1630-1600 cm™ biéu hién lién két C=C kéo cing
ctia vong thom va lién két C=C. Dai 1400-1300 cm™ biéu hién dao dong ciia nhan thom
va vong gan voi nhém C-O trong lignin. Tai 1035 cm™ cho thay su bién dang cua lién
két C—H va C-O cua cellulose, hemicellulose va lignin hoic dao dong hda tri C-O—C
trong cellulose va hemicellulose, ciing c6 thé la sy cd mat cua lién két C-N caa amin.

Viing 663-653 cm™ cho thay cau tric cua vong thom [18].
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Hinh 3.3- Phé hong ngoai cia vdt lidu

3.2. Xac dinh c4c yéu t6 anh hwéng dén kha ning hap phu Cu(ll) cia vat liéu
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3.2.1. Anh hwéng cuaa pH dung dich

Tién hanh thuc nghiém ddi véi su thay doi cua yéu td pH, thay doi tir 2 — 8 trong
thoi gian khudy 180 phat, khéi luong vat liéu ¢d dinh 1a 0,5000 gam va nong do dung
dich 1a 50 mg/L. Két qua thyc nghiém duoc trinh bay dudi day:

Bang 3.2- Anh huong cua pH dén dung luong va hiéu suit hip phu Cu(ll) cua vat lidu
l4 thong

H co vl me || HEe
P (mglL) | (mgiL) Y| (marg)

2,00 50,00 27,59 0,05 0,50 2,24 | 44,82

3,00 50,00 17,78 0,05 0,50 3,22 64,44

4,00 50,00 7,66 0,05 0,50 4,23 84,68

5,00 50,00 2,88 0,05 0,50 4,71 | 94,24

6,00 50,00 2,83 0,05 0,50 4,72 | 94,34

7,00 50,00 2,81 0,05 0,50 4,72 94,38

8,00 50,00 2,90 0,05 0,50 4,71 94,20

100

80 /
60 -
H (%) /

404

20 1

Hinh 3.4- Anh hwong cia pH dén dung lirong hdp phu Cu(Il) cua vt lidu 14 thong

Nhdn xét: Khi ting dan gia tri pH cta dung dich thi dung luong hap phu va hiéu
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suat hip phu ciing ting theo. Diéu nay c6 thé duoc giai thich 1a do & pH thip thi nong
d6 ion H* cao, xay ra su canh tranh hap phu giita cc tiéu phan mang dién tich duong
(bao gom H* va Cu?*) ddi voi cac vi tri hap phu din dén hiéu qua hip phu khong cao[32].
Khi pH ting 1én, xuit hién nhiéu 15 tréng va s luong tiéu phan mang dién tich 4m trong
dich dich ting 1én nén ting cuong loai bé Cu(Il). Quan sat thiy ring, su loai bo Cu(Il)
t61 wu xdy ra gia tri pH trong khoang 5 — 6. Khi pH qua cao, su két tia Cu(Il) thanh
Cu(OH)2 xay ra nén khong danh gia dung hiéu qua hap phu ion Cu(Il) trén vat liéu 14
thong. Nhu vay, méi truong pH = 5 1a thich hop cho qua trinh hip phu ion Cu(Il) trén
vat liéu,[11].

Anh huong ciia pH ciing c6 thé dugc giai thich bang cach xem xét pHpzc dugc trinh
bay trong Bdng 3.1. Quan st thdy sy ting va giam tuong ung cua % loai bo Cu(Il) &
PH> pHpzc va pH <pHpzc. Nhitng quan sat nay c6 thé duoc giai thich boi thuc té 13 bé
mit chat hap phu mang dién tich duong d6i v6i pH <5 va né tré nén tich dién am ddi
v6i pH> 5. O pH duéi 5, su hap phu la khong thuan lgi vi tuong tac tinh dién day gitta
céc ion kim loai va cac nhém chuc tich dién duong. Su hap phu cuc dai cia Cu(Il) xay

ra & cac gia tri pH tir 5 dén 6 khi bé mit chat hap phu mang dién tich am cao.

Do pH cua dung dich 1a mét trong nhiing théng sé quan trong nhat chi phéi qua
trinh hap phu kim loai. N6 twong quan véi kha ning canh tranh caa céc ion hydro véi
cac ion kim loai dén cac vi tri hoat dong trén bé mat vat liéu la thong [16].

3.2.2. Xdc dinh theoi gian dat can bang hdp phu

Trong phan thuc nghiém nay, nong d6 dung dich duoc sir dung 12 50 mg/L, s6 gam

vat liéu ¢ dinh: 0,5000 gam va str dung gié tri pH 1a 5. Két qua thuc nghiém dwoc mé

ta nhu sau:
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Bdng 3.3- Anh hweng cua thoi gian dén hiéu sudt va dung heong hdp phu Cu(ll) cua
vat liéu 1a thong

;1:: C S g mug) | Ho) | tg | log(aea)
ongy | ™) | Mo

10 50,00 18,21 3,18 63,58 3,14 0,21
20 50,00 11,86 3,81 76,28 5,25 0,00
40 50,00 9,07 4,09 81,86 9,78 -0,15
60 50,00 6,95 431 86,10 13,92 -0,31
90 50,00 4,76 452 90,48 19,91 -0,55
120 50,00 3,13 4,69 93,74 25,59 -0,96
150 50,00 2,80 472 94,40 31,78 -1,10
180 50,00 2,88 471 94,24 38,22 -1,05
240 50,00 2,78 472 94,44 44,49 -1,10

100 . —
] | | |
l/./.
80 - /'/
/l
60 "
H (%)
40 -
20 -
0 +———————————————————————
0 50 100 150 200 250
Thoi gian (phut)

Hinh 3.5- Sy phyu thugc cuia hiéu suat hap phu Cu(ll) vao thoi gian
cua v4t liéu 1a théng
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Nhén xét: Thoi gian hdp phy ting dan thi dung lwong hip phu ting dan. Trong
khoang thoi gian tir 10 dén 120 phut dung lwong hap phu ting twong ddi nhanh va dan
6n dinh trong khoang thoi gian tir 150—240 phit, diéu d6 ching to su hap phu cia vat
liéu di 6n dinh va dat dén can bang hap phu. Do vay, thoi gian dat can bang hap phu 1a

150 phut. Két qua nay dugc sir dung cho céc thi nghiém tiép theo.
3.2.3. Anh hwéng cia nong dg ban diu dén kha néing hép phu cia vt liéu

Dé tién hanh thuc nghiém khao sat yéu t6 nong do dau thi ¢ dinh sé gam vat liéu
1a 0,5000 gam; gia tri pH tdi vu 1a 5; thoi gian lac 1a 150 phut.

Két qua khao sat anh huong cia nong d6 Cu(ll) ban dau dén kha ning hap phu
Cu(Il) cua vat liéu duoc trinh bay trong Bang 3.4 va Hinh 3.6:

Bdang 3.4- Anh hwong cua néng dé dau dén hiéu sudt va dung lirong hap phy Cu(ll)
cua vt liéu 14 théng

Cu (1)
Co Ce Qe
H%
(mg/L) | (mg/L) | (mg/g)
50 3,81 462 92,38
80 6,01 7,40 92,49

100 8,99 9,10 91,01

125 14,78 11,02 88,18

150 21,89 12,81 85,41

180 24,55 15,55 86,36

200 39,67 16,03 80,17

220 57,96 16,20 73,65

250 77,92 17,21 68,83

300 102,81 19,72 65,73
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100
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Hinh 3.6- Sy phu thuéc cia hiéu sudt hap phu Cu(ll) vao néng dé
dau cua vt liéu 14 théng

Nhdn xét: Thong qua Bang 3.4 va Hinh 3.6 cho thay hiéu suat hap phu ion Cu(ll)
giam khi ting nong d6 dung dich ban dau. Piéu nay co thé giai thich nhu sau: Do khdi
lugng vat liéu 1a khong d6i nén sb tam hap phu l1a ¢é dinh nén khi & nong do thap, luong
chat hap phu it, kha ning hip phu la hoan toan, hiéu suat hip phu cao. Khi ¢ nong do
cao, luong Cu(11) rit nhiéu, vuot qué s6 tm hap phu cb dinh cua vat liéu cho nén s& con
lai lwong 16n ion Cu(Il), do d6 hiéu suat hap phu sé& giam di.

3.3. Nghién ciru dong hoc ciia qua trinh hip phu

Ttr 86 liéu tinh dugc & Bdng 3.3, chling em xay dung phuong trinh dong hoc biéu

kién bac nhét va biéu kién bac hai, dugc trinh bay trong Hinh 3.7:
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Pong hoc bic nhat Pong hoc bac hai
0.4 60
02 @ y =0,2057x + 1,2537
50 0
e R?=0,9998
02 0 "QS,Q. 100 150200 40 P
o 04 T 30 o’
L 06 L = y ..
S 08 R
= o - '
o O 10 ”
12 : o
s y =-0,0059x + 0,0509 0
e R?=08735 0 100 200 300
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Hinh 3.7- dng hoc biéu kién bdc nhdt va bdc hai cia qua trinh hap phu Cu(ll)
Ién vat li¢u la thdng

Bdng 3.5- Cac tham sé déng hoc hdp phu Cu(ll) cua vdt liéu 14 thong

n n e.exp n n
Pong hoc bac 1 Pong hoc bac 2
'y g ° 0 (mg/g) . g 'Y 0
R2 Qe, cal ki R2 Je, cal k>
(mg/g) | (phat?) (mg/g) | (9/mg.phat)
0,8735 1,1243 | 0,0136 4,72 0,9998 48614 0,0338

Nhdn xét: Mo hinh dong hoc hap phu biéu kién bac hai cho mdi quan hé tuyén tinh
v6i hé sd twong quan cao ( R?> 0,90) ddi voi tat ca ndng do khao sat cta ion Cu(Il),
tham sb O (mg/g) tinh toan tir md hinh dong hoc biéu kién bac hai gan véi qe thuc
nghiém. M6 hinh d6ng hoc hip phu biéu kién bac nhét ciing cho mbi quan hé tuyén tinh
v6i hé sb twong quan cao dbi véi tat ca cac nong do khao sat cua ion Cu(Il) tuy nhién
tham s qe(mg/g) tinh toan tir md hinh biéu kién bac nhat lai khong pht hop véi qe thuc
nghiém nén c6 thé két luan rang md hinh hap phuy biéu kién bac hai 1a mé ta tot nhat cho

qua trinh hap phu ion Cu(II).
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3.4. Nghién ciru ding nhiét hap phu

Bdng 3.6- Két qua nghién ciru dang nhiét hdap phu Cu(ll) cia vdt liéu 14 théng

Cel/
Co (mg/L) | Ce(mg/L) | ge(mg/g) /e LogCe | LogQe
(9/L)
50 3,81 4,62 0,82 0,58 0,66
80 6,01 7,40 0,81 0,78 0,87
100 8,99 9,10 0,99 0,95 0,96
125 14,78 11,02 1,34 1,17 1,04
150 21,89 12,81 1,71 1,34 1,11
180 24,55 15,55 1,58 1,39 1,19
200 39,67 16,03 2,47 1,60 1,20
220 57,96 16,20 3,58 1,76 1,21
250 77,92 17,21 453 1,89 1,24
300 102,81 19,72 5,21 2,01 1,29
LANGMUIR FREUNDLICH
6 16
3 1.4
5
12 * +*
4 1
@ 3 © 08
O (on
B 2 06 *
2 y = 0,0479x + 0,5582 - y= 0,3766x + 0,5786
R2=0,9916 04 R2=0,9256
! 0.2
0 0
0 50 100 150 0 1 2 3
Ce Ce

Hinh 3.8- D6 thi duwong dang nhiét hap phu Cu(ll) trén vat liéu 14 théng theo
Langmuir va Freundlich dgng tuyén tinh
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Nhgn xét:

- Tir phuong trinh dang nhiét hap phu Langmuir dang tuyén tinh, xac dinh duoc
dung luong hap phu cuc dai cua vat liéu dbi vai Cu(ll) 1a 20,88 mg/g. Ngoai ra, hiang s6
trong phuong trinh Langmuir K. (L/mg) duoc trinh bay trong Bang 3.7.

- Thong qua phuong trinh ding nhiét hap phu Freundlich dang tuyén tinh, xac dinh
hang s6 Freundlich K (L".g) va hé s6 n nhu Bang 3.7. Gia tri n thu dugc nam trong
khoang tir 1 dén 10 1a khoang thuan loi cho sy hap phu. Thong qua diéu nay ching to
rang 14 thong ba 14 Pinus Kesiya la loai vat liéu hap phu tot Cu(ll) trong nuéc [28].

Tir hai phuong trinh Langmuir va Freundlich, ching em rit ra cac tham sé dang

nhiét hap phu dugc trinh bay tai Bang 3.7:

Bdang 3.7- Cac tham sé dang nhiét hap phu Cu(ll) trén vt liéu 14 thong

Gia tri cac tham so
M6 hinh Langmuir M©é hinh Freundlich
Ke
gm (Mg/g) | KL (L/mg) R? n R?
(Log/g)
20,88 0,0858 0,9916 3,7897 |2,6483| 0,9256

Nhdn xét: Tt phuong trinh dang nhiét hap phu Frendlich dang tuyén tinh, x4c
dinh dugc hang sé Frendlich K¢ = 3,7897 (Ln.g) va hé s6 n = 2,6483. Gia tri n thu
dugc ndm trong khoang tir 1-10 la khoang thuén lgi cho su hép phu, ching té 14
thong ba 1a 1a vat liéu hap phu t6t ion Cu(ll).[21]

3.5. Két qua nghién ciru nhiét déng hoc
Sy anh hugng cua yéu té nhiét d6 dén qua trinh hap phu Cu(ll) cua vat liéu 14 théng
duoc trinh bay trong Bdang 3.8:
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Bdang 3.8- Anh huéng cua nhiér dé dén quéa trinh hdp phu Cu(ll) cua vdt liéu 14 thong

Co 303K 313K 323K

(mg/lL) | ce ge |Celge| Ce ge |[Celge| Ce ge | Celge

50,00 5,65 444 | 127 | 531 | 447 | 1,19 | 502 | 450 | 1,12

80,00 1401 | 6,60 | 2,12 | 13,38 | 6,66 | 2,01 | 12,65 | 6,74 | 1,88

100,00 | 30,21 | 6,98 | 4,33 | 30,02 | 7,00 | 429 | 29,13 | 7,09 | 4,11

125,00 | 45,03 | 8,00 | 563 | 44,38 | 8,06 | 551 | 42,73 | 8,23 | 5,19

150,00 | 61,34 | 887 | 692 | 61,24 | 8,88 | 6,90 | 60,04 | 9,00 | 6,67

175,00 | 84,05 | 9,10 | 9,24 | 83,33 | 9,17 | 9,09 | 82,12 | 9,29 | 8,84

200,00 | 105,34 | 9,47 | 11,12 | 104,31 | 9,57 | 10,90 | 103,15 | 9,69 | 10,64

220,00 | 117,24 |10,28 | 11,40 | 116,35 | 10,37 | 11,22 | 114,06 | 10,59 | 10,77

250,00 | 142,51 |10,75]| 13,26 | 141,34 | 10,87 | 13,00 | 140,53 | 10,95 | 12,83

300,00 | 195,03 | 10,50 | 18,57 | 193,92 | 10,61 | 18,28 | 191,03 | 10,90 | 17,53

Dd thi biéu dién sy phu thudc cua In Kc vao 1/T va cac thong sé nhiét dong cua
qua trinh hap phu Cu(ll) trén vat liéu LT duoc biéu dién nhu sau:

12,964

LnKC
=
]
0
n
(=,

y = -50,324x+ 13,118
L2932 R* = 0,9957

12,948
0,0030 0,0031 0,0032 0,0033 0.,0034
1/T

Hinh 3.9- D6 thj biéu dién sy phu thugc cia LnKc vao 1/T
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Bdng 3.9- Cac thong sé nhiér dong qua trinh hdp phu

Nhiét d¢ AG AH AS
Kc (L/mol) LnKc
(K) (kd/mol) | (kI/mol) | (I/mol.K)
303(30°C) 42144480 | 12,9514 | -32,6265
313(40°C) 423931,20 12,9573 | -33,7186 418,39 109,06
323(50°C) 425796,00 12,9617 | -34,8077

Gia tri cia AG (kJ / mol) duoc tinh truc tiép tir phwong trinh AG® = -RTInKc, gia
tri AHC (kJ/mol) va AS® (J/mol.K) dugc xac dinh tir giao diém cua do thi InKc so véi
1/T tr phuong trinh Van’t Hoff [31].

Cac thdng s nhiét dong hoc tinh toan duoc trinh bay trong Bang 3.9. CAc gia tri
AG < 0 chi ra rang su hap phu Ia tu phat va thuan loi vé mat nhiét dong luc hoc. Gia tri
AS > 0 phan anh &i luc caa Cu (II) dbi vé6i chat hap phu. N6 chi ra sy gia ting mirc d6
hdn loan & bé mat phan cach ran/long trong qué trinh hap phu. Gia tri AH > 0 chi ra rang
qua trinh hap phu Cu (11) 1a thu nhiét. N6 cho thay rang chuyén Cu (11) tir pha nudc sang
pha ran can cung cap ning luong. Py 13 co s& dé ap dung la théng Pinus kesiya nhu
mot vat liéu hap phu tiém ning dé xa ly 6 nhiém kim loai ning trong nuéc. Sy thu nhiét
cua qua trinh hap phyu Cu(Il) ciing da duoc trinh bay trong cac nghién cau boi nhiing
loai vat liéu khac nhau nhu rau ng6, bentonite, bun thai hay bot qua théng [27,31,32,37].

3.6. Khio sat cac yéu to6 anh huwéng dén kha ning hap phu ion kim loai bang
phuwong phap dong
3.6.1. Khdo sdt téc dé nap méu
Déi véi hap phu dong, viéc lva chon toe dd nap mau 1 rat quan trong vi téc do nap

mau c6 anh huong 16n téi kha niang hap phu cac ion kim loai cua vat ligu, néu téc do
nap mau qué nhanh thi thoi gian thiét 1ap can bang chua du, con toc do hap phu qué
cham s& mat nhiéu thoi gian.

Két qua khao séat anh huong tdc do nap mau dén hiéu suat hap phu Cu(II) dugc trinh
bay trong Bang 3.10. va Hinh 3.10:
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Bdang 3.10- Két qud khao sat dnh hueng téc dé nap mau

(n;rli)/cpg?]t) Hiéu suat hé"ap phu (%)
0.2 96,11
0.5 9478
1 93,72
15 90,07
2 89,68
2,5 88,53

Hiéu suit hap phu (%)

100

90 N

80

H %

70
60

50
0 0.5 1 1.5 2 2.5

Téc do (mL/phit)
Hinh 3.10- Ankh hwong toc dg nap mau dén hiéu sudt hap phu Cu(ll)

Két qua thu dugc cho thay hiéu suat hap phu giam dan khi ting téc do nap mau.
Véi toe d6 nap mau tir 0,2 dén 1,5 mL/phat, Cu(ll) hap phu tét trén cot chiét nhung khi
tang toc d6 nap mau tir 1,5 mL/ph(t tré 1én thi lwong chat hap phu giam rd rét. Bé hiéu
suat hap phu dat gia tri cao va tén it thoi gian, ching em chon téc do nap mau la
1,5 mL/phut.
3.6.2. Khdo sdt nong d¢ chit riva gidgi

Két qua khao sat nong do axit rira giai dén hiéu suat giai hap Cu(II) dugc thé hién
trén Bang 3.11 va Hinh 3.11:
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Bdng 3.11- Két qud khdo sat anh hirong nong do axit gigi hap Cu(ll)

‘ Hiéu suat giai hap
Néng d9 dung Cu(ll) (%)
dichrra gial (N) | Hio)H,0 | HNOH,O

0,5 85,74 93,73
10 87,74 94,44
15 87,95 94,65
2,0 90,63 95,33
25 91,74 95,84
3.0 93,95 97,87
35 93,33 97,71
40 91,74 97,63

Theo céc két qua thuc nghiém, khi ting nong do axit, cac ion kim loai dugc tach
ra khoi cot chiét tbt hon. HNO3 la chat rira giai tot hon so vai HCI. Mit khac, HNOgz 1a
moi truong do mau ciia cac ion kim loai trong phuong phap phan tich F-AAS, nén dung
dich HNO3z 3,0N dugc st dung lam dung dich ria giai Cu(l1) trong qua trinh nghién cuiu
Vé sau.

100

98
96
94

92
90
88
86
84
82
80

éu sudt giai hip (%)

Hi

0 0.5 1 1.5 2 2.5 3 35 4 4.5
Nong do dung dich rira giai (N)

—e— Hiéu suit giai hap Cu(Il) (%) HCI/H20
—e— Hiéu suét giai hap Cu(Il) (%) HNO3/H20

Hinh 3.11- Anh hirong cia néng dé chdt rira gidi dén hiéu suat gidgi hdp phu Cu(ll)
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3.6.3. Anh hwéng lwong ion kim loai dén hiéu sudt hip phu ciia vt liéu

Hé sé 1am giau duoc xac dinh bang ti 18 gitra thé tich dung dich mau chuaa chat
phan tich ban dau va thé tich dung dich chtra chat phan tich sau khi rira giai dem di xéac
dinh.

Bdng 3.12- Su phu thugc hiéu sudt thu hei vao thé tich mau

) | Higu suat thu héi
Thé tich mau (%)

(mL) cu(l)

50 98,21
100 97,77
150 95,75
200 94,67
250 92,53
300 90,93
350 89,55
400 87,52
450 86,54
500 85,84

Hiéu suat thu hoi Cu(Il)
100
98
96
94
92
90
88
86
84
82

80
0 100 200 300 400 500 600

H (%)

Thé tich miu (mL)
Hinh 3.12- Anh huwdng thé tich madu dén hiéu sudt thu hai Cu(ll)
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Cac két qua thu duoc cho thay, st dung vat liéu LT lam pha tinh trong cot chiét
pha rin c6 thé tach va lam giau Cu(l1) véi hé sé 1am giau 30, hiéu suat thu hdi trén 90%.

Két qua nghién ciru céc yéu té anh huong trong tach, 1am giau Cu(ll) trén vat liéu
14 thong theo phuong phap dong duoc téng hop trong Bang 3.13:

Bdng 3.13- Piéu kién téi wu hap phu Cu(Il) theo phirong phdp dong

C4c yéu t6 anh hwéng Piéu kién toi wu
Tbc d6 nap mau (mL/phut) 1,5

Thé tich mau (mL) 300

Luong chét hap phu (g) 1,0

Chét rira giai HNO3z 3,0N

Thé tich dung dich raa giai (mL) | 10

Heé sb 1am giau (P.F) 30

Hiéu suat thu hoi > 90%

Nhu vay, viéc sir dung vat liéu LT dé tach va lam giau Cu(Il) trong nuée dat hiéu
suit thu héi cling nhu hé sé 1am giau cao, phu hop dé tach lam giau luong vét céc ion
kim loai trén, ttng dung vao viéc phan tich cac mau thuc té.

3.7. Ung dung quy trinh phan tich miu thyc té

Dé tng dung phuong phap phan tich di nghién ciru & trén vao thuc té, chiing em
nghién ctru phan tich ham luong Cu trong mau nuéce hd Xuan Huong va mau nuéc bién
tai Ninh Thuan.

LAy méu la khau dau tién va rat quan trong cia qua trinh phan tich. Truéc khi lay
mau dung cu phai duoc co rira sach s&, trang ki bang dung dich EDTA, sau d6 trang
sach lai bing nudc cat. Mau khi iy phai duoc dung trong binh polyetylen dé tranh su
hap thu cac ion kim loai phan tich 1én thanh binh. Khi ldy mau can phai trang 3 lan bang
chinh mau va ghi day du, cu thé cac thong tin nhu: dia chi noi 1y miu, ngay, thang,
nam lay mau, va cac thong tin khac c6 lién quan dén viéc lay mau. Cac mau nuéc duoc
lay theo quy chuan k§ thuat Quéc gia vé chat lugng nudc (QCVN 08-MT:2015/BTNMT
va QCVN 01-1:2018/BYT) va (QCVN 08-MT:2015/BTNMT) [4]. Sau khi Idy mAu, axit
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hoa mau bang HNO3 65% (Mecrk) dé dung dich c6 pH = 2. Sau d6 d¢ lang, loc bo phan
lo lirng va thu dy phan nudce trong rdi diéu chinh dén pH = 5.

Chuan bi cot chiét pha rian (SPE) c6 chiéu dai 10 cm va duong kinh 0,5 cm; nhoi
vao cot 1,0000 gam vat liéu theo phuong phap nhdi khd. C6 dinh va nén chit l6p vat
liu hap phu bang 1 16p polypropylene. Diéu kién hda cot chiét 2 1an, mdi lan bang 10
mL nuéc cat d3 duoc diéu chinh pH bang véi pH cua nén mau s& cho hap phu qua cot
chiét. Ly 300 mL miu nudc di duoc xu Iy cho chay qua cot chira 1,0000 gam vat liéu
Véi te d6 1,5 mL/phat, giai hap lugng ion kim loai hap phu trén cot bang 10 mL HNO3
3,0N véi téc do 0,5 mL/phut, dinh Iwong Cu(ll) bang phuong phap F-AAS, tinh nong
d6 cua ting ion kim loai. Két qua phan tich dwoc trinh bay trong Bdng 3.14:

Bdng 3.14- Két qud xdc dinh Cu(ll) trong mdu thc

| Ham  lwong | Him lwong Nowén
x Hé 0 |ion kim loai |ion kim loai srong
Mau L - x| chophép
lamgiau | sau Khi lam | trong mau (Lg/L)
giau (ug/L) | (ug/L)
1 30 783,91+£1,19 26,13+0,11 100
2 30 904,15+1,23 30,14+0,17 200

Két qua phan tich cho thdy ham lwong Cu trong mau nuéc thap. Mau nuéc ho
Xuan Huong c6 ham luong Cu duéi gidi han cho phép 1a 100 ppb theo tiéu chuan chat
lugng d6i véi nuéc mat (QCVN 08-MT:2015/BTNMT) [4].

Déi chiéu vai gia tri thap nhat cia QCVN 10-MT: 2015/BTNMT cét 1 (Ving
nudi tréng thuy san, bao ton thay sinh) (200pg/1) [4] thi ham lwgng Cu trong mau nudc
bién khao sat tai Ninh Thuan thip hon giéi han cho phép la 200 ppb. Cac mau nudc
chua c6 dau hiéu 6 nhiém Cu.

Ham luong Cu trong cAc mau nudc rat thap nén ddi véi cac phuong phap phan
tich théng dung trong phong thi nghiém nhu phwong phap tric quang, phuong phap
quang phd hap thu nguyén tir ki thuat ngon lira (F-AAS) s& khong xac dinh duoc néu

khong thuc hién qua giai doan lam giau mau.
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KET LUAN VA KIEN NGHI

Két luan:

Sau qué trinh nghién ctru va tién hanh thyc nghiém, ching em da thu duoc mot s6

két qua sau:

v

Ché tao thanh cong vat liéu hap phu tir 14 théng kho Pinus kesiya thu tai Pa Lat.
Xéc dinh dugc diém tich dién khong cua vat liéu 1a 4,5.

Khao sat va xac dinh cac diéu kién tbi wu dé hap phu Cu(Il) trong nuéc cu vat lidu
14 thong nhu sau: pH = 5, thoi gian dat can bang hap phu I1a 150 phit.

Mo hinh dong hoc biéu kién bac hai md ta tét qua trinh hap phu Cu(Il) trong nudc
bang vat liéu 14 thdng véi hé sé twong quan cao (R? > 0,99).

Xay dung duong dang nhiét hap phu cua vat liéu dbi véi Cu(ll) theo md hinh
Langmuir va Freundlich. Tt phuong trinh hap phu dang nhiét Langmuir dang tuyén
tinh, xac dinh dung luong hap phu cuc dai caa Cu(ll) 1a 20,88 (mg/g).

Céc tham s6 nhiét dong hoc dugc nghién ciru va cho thay qua trinh hap phu Cu(ll)
trén 14 thong la qué trinh thu nhiét va tu xay ra.

Xéc dinh duoc diéu kién ti uvu hap phu Cu(ll) theo phuong phap dong: toc do nap
mau: 1,5 (mL/phat); thé tich mau: 300 (mL); lwong chat hap phy: 1,0000 (gam);
chat rira giai pht hop: HNOs 3,0N; thé tich dung dich rira giai 12 10 (mL). St dung
vt liéu 1a thong 1am pha tinh trong cot chiét pha ran c6 thé tach va lam giau Cu(ll)
véi hé s6 1am giau 1a 30, hiéu suat thu hoi trén 90%. Ung dung vao quy trinh phan
tich mau thuc té.

Kién nghi:
Do thoi gian con nhiéu han ché, diéu kién nghién ctru & phong thi nghiém ciing

nhu kha ndng ndm bat cia ngudi nghién ctu nén de tai con nhiéu thiéu sét. Vay nén

ching em xin dua ra mdt so dé xuat dinh hudng cho cac nghién curu tiép theo:

v
v
v

Giai thich co ché hip phu caa Cu(Il) trén vat liéu.

Nghién ctru xur ly kim loai khac b%lng vat li¢u 14 thong.

Nghién ciru kha nang hap phu Cu(Il) bang céac loai vat liéu hap phu sinh hoc khac.
Tir d6, so sanh kha ning hap phu cua cac loai vat ligu.

Thur nghiém kha nang xt 1y Cu(Il) trong nude cua vat liéu 14 thong & cac khu vuc
khac.
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LOI CAM POAN

Chung t6i cam doan déy 14 cong trinh nghién ctru ciia chung t6i. Cac sd liéu, két
qua néu trong dé tai 1a trung thuc va chua timg duoc ai cong bd trong bat ky cong trinh
nao khac.

Da Lat, ngay 17 thang 05 nam 2021.
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LOI CAM ON

Khong c6 thanh cong nao ma khong c6 nhitng nd luc va ban tay diu dat, giup da.
Ching em xin chan thanh cam on Ban giam hiéu ctia Trudng Dai hoc Da Lat va
Khoa Nong Lam da tao co hdi va diéu kién vé co so vat chat va tinh than dé ching em

c6 thé thuc hién dé tai nay.

Chung em xin géi 161 cam on chan thanh dén C6 Ths. Cao Thi Lan d3 diu dit va
chi dan ching em trong sudt qua trinh nghién ctru va gitp ching em hoan thanh dé tai
nghién ctru nay.

Chung em xin cam on Quy Thay, Co trong hoi dong da dong y phan bién cho dé

tai cua chiing em.

Em xin géi 161 cam on dén céc Thay, Co & cac bd mon cua khoa Nong Lam —
truong Pai hoc Pa Lat da cho em muon thiét bi, dung cu va hoa chat nham phuc vu cho

muc dich nghién cuu.

Cubi ciing ching em xin chan thanh cam on gia dinh, ban bé va tat ca nhiing
ngudi than di luén quan tim dong vién va gitp d& ching em trong sudt thoi gian hoc

tap va thyc hién cong trinh Nghién ctru khoa hoc nay.

Chiing em xin tran trong cam on!
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DANH MUC KY HIEU, CHU VIET TAT

STT Chir viét tat Chir viét day du tiéng Anh Y nghia tiéng Viét
1 VB Vinblastin
2 VC Vincristin
3 DC Dich chiét
4 bC Déi ching
5 BVTV Bao vé thuc vat
6 TIA Terpenoid indole alkaloid
7 GSXL Gio sau xur ly
8 NSXL Ngay sau xtr ly
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TRUONG PAI HOC PA LAT

THONG TIN KET QUA NGHIEN CUU CUA PE TAI
1. Théong tin chung:

- Tén @@ tai: “Khao sat hiéu luc phong trir siu to (Plutella xylostella) hai rau an 14 tir
dich chiét cay dira can (Catharanthus roseus L.)”
- Sinh vién thyc hi¢n: Lé Thi Thanh Phuong
- Lop: NHK42 Khoa: Néng Lam  Nim thi: 3 S6 nidm dao tao: 4
- Nguoi huéng dan: ThS. Cao Thi Lan
2. Muc tiéu dé tai:
Muc tiéu cua nghién ctru nay nham danh gia dugc hiéu lyc tru sdu to hai rau an
14 cta dich chiét 14 cay dura can ¢ diéu kién phong thi nghiém va & diéu kién nha che

phu.

3. Tinh méi va sang tao:

DPong gdp vao quy trinh phong trir sau to hai rau an 1a bang bién phap sinh hoc
tai Lam Dong, str dung thudc trir sdu hitu co ¢6 ngudn gdc tir cac loai thue vat phan bd
nhiéu & Viét Nam, chat diét con trung an toan véi suc khoé con nguoi va than thién véi

moi truong, gdp phan vao viéc canh tac nong nghi€p bén viing.

4. Két qua nghién ctru:

Nghién ctru da dat dugc mdt s6 két qua sau:

- Chiét xuat duoc dich chiét tir 14 cAy dira can bang phuong phap chiét Soxhlet.

- Panh gia hiéu luc trir sdu to trong diéu kién phong thi nghiém cua dich chiét tir 14 cay
dtra can cho théy dich chiét tir 14 cay dura can c6 hi¢u luc ti€u di¢t sau to tudi 2 cao khi
phun tir ndng do 55%, thoi gian sau chét nhiéu tir 36h — 48h sau khi xir 1y dich chiét.

- Panh gia hiéu lyc trir sdu to trong diéu kién nha che phu cta dich chiét tir 14 cay dira
can cho thay dich chiét tir 14 cay dira can ¢6 hiéu luc murc trung binh kha tiéu diét sau to
trong diéu kién nha che phu khi xtr Iy ¢ ndng do tir 55%, thoi gian sau chét nhiéu tir 5 —

7 ngay sau khi xir 1y dich chiét.
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5. Pong gép vé mit kinh té - xi hi, gido duc va dao tao, an ninh, qudc phong va

kha ning 4p dung ciia dé tai:

Két qua cua dé tai l1a dan li¢u tot, lan dau tién dugc nghién clru tai Lam Dong,
lam co s& phuc vu cho cac nghién ctru ing dung ti€p theo va dao tao. Nghién ctru xuat
phat tur thuc tién, c6 co s khoa hoc viing chdac nén c6 nhiéu trién vong dé mo rong

nghién ctru va ing dung vao san xuat trong tuong lai.

6. Cong bo khoa hgc ctia sinh vién tir két qua nghién ciru cia deé tai (ghi o tén tap
chi néu co) hoac nhan xét, danh gia cua co s da ap dung cac két qua nghién ctru (néu

co).

Ngay 17 thang 05 nam 2021
Sinh vién chiu trach nhi¢m chinh

thuee hién deé tai

Nhén xét ciia ngudi hwéng dian vé nhirng déong gép khoa hoc cta sinh vién thue
hién dé tai (phdan nay do nguwoi huéng dan ghi):
Ngay thang nam

Xac nhan cuaa truwong dai hoc Nguoi hwéng dian

79



TRUONG PAI HQOC PA LAT

THONG TIN VE SINH VIEN
CHIU TRACH NHIEM CHINH THUC HIEN PE TAI

I. SO LUQC VE SINH VIEN: Anh 4x6
Ho va tén: Lé Thi Thanh Phuong

Sinh ngay: 08 thang 03 nam 1995

Noi sinh: Lim Dong

Lop: NHK42 Khoa: 42

Khoa: Nong Lam

bia chi lién hé: Lop NHK42 — Khoa Nong Lam — Truong Pai hoc Da Lat

Dién thoai: 0784080395 Email: 1812975@dlu.edu.vn

II. QUA TRINH HQC TAP
* Nam thw 1:
Nganh hoc: Nong hoc Khoa: Nong Lam
Két qua xép loai hoc tap: DPTBTL: 3.21/4
So luoc thanh tich:
- DPat hoc béng khuyén khich hoc tap nam hoc 2018 — 2019 cua truong Pai hoc Pa
Lat.
- Gidy khen “Pat danh hiéu sinh vién Gidi nim hoc 2018-2019”. Sé 676/Qb —
DHDL ngay 14 thang 11 nam 2019; Hiéu truong truong Pai hoc Da Lat.
- Chung nhin Pat Danh hiéu Sinh vién 5 t6t cip truong nim hoc 2018- 2019. Ngay
05 thang 01 nam 2020; Hoi sinh vién Viét Nam BCH Truong Dai hoc Da Lat.
* Nam thur 2:
Nganh hoc: Nong hoc Khoa: Nong Lam
Két qua xép loai hoc tap: DPTBTL: 3.11/4
So lugce thanh tich:
- bathoc béng khuyén khich hoc tap nam hoc 2019 — 2020 cua truong Pai hoc Da
Lat.

80



Giéy khen “Pat thanh tich Xuét séc trong hoc tdp va rén luyén nam hoc 2019-
2020” . S6 840/QD-PHDL ngay 23 thang 10 nim 2020; Hiéu trudng trudng Dai
hoc ba Lat.

Chung nhin Dat Danh hiéu Sinh vién 5 tt cip trudng ndm hoc 2019- 2020. Ngay
08 thang 01 nam 2021; Hoi sinh vién Viét Nam BCH Truong Dai hoc Pa Lat.
Chung nhan Dat giai Nhi hoi thi truc tuyén Olympic cac mon khoa hoc Mac
Lénin va tu tuong H6 Chi Minh “Anh sang soi duong” nam 2020. Ngay 10 thang
5 nam 2020; Poan TNCS Hd Chi Minh truong Pai hoc Da Lat.

*Ndm thir 3: Hoc ky 1

Nganh hoc: Nong hoc Khoa: Nong Lam

Két qua xép loai hoc tap: PTBTL: 3.32/4

So lugc thanh tich:

Pat hoc béng khuyén khich hoc tap ndam hoc 2020 — 2021 cua truong Pai hoc Da
Lat.

Gidy khen “Pat giai Nhat Hoi thi Dai st Van hoa doc nim 2020”. S6 806/QP —
DHDL ngay 20 thang 10 nam 2020; Hiéu truong truong Pai hoc Da Lat.

Ching nhan Pat giai khuyén khich tai Cudc thi “Pai st van hoa doc nam 2020”.
Quyét dinh s6 2918/QD-BVHTTDL; B6 Vin hoa, Thé thao va Du lich

Chtng nhan Dat giai Nhi hoi thi truc tuyén Olympic cdac mon khoa hoc Mac
Lénin va tu tuong H6 Chi Minh “Anh sang soi duong” naim 2020. Ngay 28 thang
04 nam 2020; Poan TNCS H6 Chi Minh truong Pai hoc Da Lat.

Ngay 17 thang 05 nam 2021
Sinh vién chiu trach nhiém chinh

X4c nhan cua trwong dai hoc \
thue hién deé tai
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MO PAU
1. Pt van dé:

Tir rat 1au trén Thé giGi va tai Viét Nam, thudc bao vé thyc vat di dong mot vai
trd quan trong trong viéc phong trir sdu bénh cho cdy trdng trong san xuit Nong nghiép,
dé dam bao ngudn an ninh lvong thue qubc gia va Thé gidi. Tuy nhién, bén canh nhimng
dong gop tich cuc cho nganh Nong nghiép thi viée sir dung thude bao vé thuc vét ngay
cang nhiéu, lam dung thudc bao vé thuc vat trong tréng trot da va dang dan dén nhiing
18 Tuy kho luong. Khi ching ta xtr Iy bang thudc bao vé thuc vat, bén canh tac dong 1én
cac dbi tuong dich hai, ching con tac dong dén ca cac loai thuc vat cling nhu céc sinh
vat khac sdng trong ving duoc xtr 1y thude, tir d6 c6 thé gay ra hang loat cac hau qua
nguy hai dén quén thé sinh vat, gay bién d6i vé hinh thai cta cay trong, giam ning suit,
chat luong san pham, mot sé thude hoa hoc khi phun ngdm vao dat con ¢ thé kim him
su phat trién cua vi sinh vat trong dat, din dén mat can bang hé sinh thai va ca moi
truong. Pemelet (1971) da chi ra, dé c6 thé phong trir duge 1000 loai sau hai thi thude
bao vé thyc vat da tdc dong dén khoang 100.000 loai dong thuc vat khac nhau khong
nam trong s cac dbi twong can phai phong trir song lai rat can thiét cho doi séng cia
con ngudi. Mellenky (1976) da tién hanh nghién ctru va chi ra rang ndng d6 kim loai ¢
trong dat & ngudng 2000 ppm da giét chét 100% giun dat co trong dat & vudn cdy dn
qua, mot sinh vat co loi trong qua trinh cai tao dat cling nhu duy tri d§ mau md cua dat.
Tém lai, voi tit ca nhitng anh huéng xau cia thude bao vé thuc vat ddi voi moi trudng
tu nhién nhu lam gidm sy da dang 6n dinh cta quﬁn thé sinh vat, hinh thanh tinh khang
thube qua cac thé hé cac loai dich hai cling nhu lam xuat hién cac loai dich hai méi va
tai phat bung nd trd lai ciia dich hai sau nhiéu nam xur ly béng thudc bao vé thuc vat hoa
hoc & cac vung, bén canh d6 con anh huong dén céc loai vi sinh vat séng trong dat dai,
nudc, cac dong vat sbng trong nude ciing nhu trén can, anh hudng dén dat dai trong trot
va du lugng thude bao vé thuc vat con gdy nguy hai dén pham chét cua cay trong ciing
nhu stc khoé ctia con nguoi.

Vi xu hudng phat trién bén viing ctia néng nghiép hién nay thi cic nha nghién
clru trong nude va trén Thé gidi da tich cuc tim toi, thir nghiém cac bién phap phong trir
sdu bénh hai ma khong phai sir dung dén thudc bao vé thyc vat hod hoc nhu: st dung
ché pham sinh hoc, nghién ctru st dung ndm va vi khuan hay st dung thién dich d6i
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khang hodc cac hop chat thir cap tir cac loai thao moc da va dang duoc dé cao quan tam,

ung dung vao thuyc t€ san xuat.

Pa Lat 1a ving chuyén canh rau hoa 16n nhat Viét Nam vi vay van d¢é kiém soat
sdu bénh hai ndng nghiép ma khong gay anh huéng dén méi truong ciing nén duoc quan
tam hang dau. Sau to (Plutella xylostella Linnaeus) hay con c¢é cac tén goi khac theo
tirng ving ¢ Viét Nam 1a sau du, sdu du, sdu kén mong... 1a loai sdu gy hai c6 & hau
hét cac vung tréng rau khac nhau trong ho Hoa thap tu (ho Cai), dac bi¢t gay hai nang
cho céc loai rau c6 gia tri kinh t& cao nhu sup lo, bép cai, su hdo,... ngoai ra, su con
pha hai trén mot ) cay ho Ca nhu cay ca chua va cay khoai tay... Bac biét sau to 1a mot
trong nhitng loai su c6 kha ning khang thudc cao, do viy ¢ nhiéu noi viéc dung thude
hoa hoc dé trir sau to khong mang lai hiéu qua cao, nhat 13 ¢ nhiing ving trong rau

chuyén canh.

Xuat phat tir mong muén tim hiéu thudc trir sau hitu co ¢ ngudn gbce tir cac loai
thuc vat duoc tréng nhiéu & Viét Nam, chat diét con trung an toan vai suc khoé con
nguodi va than thién voi moi truong, gop phan vao viée canh tac nong nghiép bén viing,
chung toi tién hanh nghién ctru “Khao sat hiéu luc phong trir sau to (Plutella xylostella)

hai rau n 14 tir dich chiét cay dira can (Catharanthus roseus L.)
2. Muc tiéu nghién ciru:
Muc tiéu cta nghién ctru chi tiét cua dé tai 1a:

- Thu chiét thanh cong dich chiét 14 cay dira can.

- Khao sat duoc hiéu luc tiéu diét sau to hai rau 3n 14 bang dich chiét 14 cay dira
can & diéu kién phong thi nghiém va diéu kién nha che phu.

- Tur d6, xac dinh dugc nong do dich chiét 14 cay dwa can co hiéu luc diét trir sau

to cao nhat.
3. Pham vi nghién ctru:

Hi¢u luc trir sdu to gdy hai cay rau ho thép tu tai Pa Lat cta dich chiét 14 cay dura
can trong diéu kién phong thi nghiém va diéu kién nha che phu.
Panh gi4 kha nang chiét dich chiét cAy dira can & diéu kién phong thi nghiém.
2
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CHUONG 1. TONG QUAN TAI LIEU
1.1.  Téng quan vé thudc trir sdu thao mac

Thudc trir sdu thao moc 1a nhiing chit duoc tach chiét ra tir thuc vat, bao gém ca
dau thuc vat, 1a nhirng chét hitu co thir cép duoc tao thanh trong co thé thuc vat, chu yéu

1a alkaloid va phenol c6 hoat tinh sinh hoc cao. (Nguyén Manh Chinh, 2011).

Hién nay ¢ Viét Nam theo thong bao nam 1996 c6 935 loai cay thao moc, trong
s6 d6 ¢6 10 loai cay trir sdu hiéu luc tot. P6i voi thé gidi co khoang 2000 loai ciy co thé
diét sau hai, trong s6 d6 c6 10 dén 12 loai cay pho bién duoc dung trén thé gidi tai cac
nude. Cac bd phan cia cay chiét dugc cac hop chat trir sau thao moc nhu este, glucozit,

ancaloit va mot s6 hop chat khac.

Thuc vat duge thién nhién wu dai voi tiém nang san xuat mot loat cac hop chat
hoéa sinh bao vé thuc vat khoi con tring gay hai. Tuy nhién, viéc san xuét cac hoa chat
thuc vat da duoc nghién ctru 1a khac nhau gitra cac loai thuc vat (Ahmad, 2007). Cac
hod chit thuc vat duoc tao ra dé bao vé thuc vat khoi con trung gay hai tAn cong, ching

gy anh huong dén sy kiém an va sinh s6i ctia con tring trén cay trong (Ramya, 2008).
1.1.1. Uu, nhwec diém ciia thude trir sdu thio moc

Thudc trir sau thao moc ¢ nhitng uu diém nhu 1a tiép xuc truc tiép véi con trung,
trong d6 c6 mot s6 loai c6 tac dung xong hoi va vi doc; co thé con tring s& bi chét nhanh
chong sau khi bi nhitng chat doc xdm nhap do than kinh bi té liét. Mot wu diém 16n cua
thudc trir sau thiao moc d6 12 hau nhu khong gay hai dén con ngudi va céac vi sinh vat ¢o
ich trong ty nhién vi t6n luu ngin trong moi trudng va dé bi phan huy boi anh sang. Do
d6 gop phan bao vé cac loai thién dich va tir d6 gilt dugc can bang sinh thai va ching
thuong dé phan huy trong ty nhién nén tranh duoc hién tuong du lugng trén ciy tréng,

dap tmg duoc nhu cau str dung ndéng san sach phi hop véi xu thé phat trién hién nay.

Tuy nhién, ham lugng hoat chét trong thudc thao mdc dé bi anh hudng do bao
quan sau thu hoach va diéu kién ngoai canh. Viéc thu hai ciing rat kho vi ciy thudc thao
moc da phén moc rai rac trong tu nhién, gia thanh s& rat cao néu nhu tréng nén it duogc

st dung. Nhung dén thoi diém hién tai cay thube thao moc duoc nghién ctru str dung lai
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do van dé bao vé moi trudng sau mot thdi gian gan nira thé ky bi thay thé boi thude trir

sdu tong hop.
1.1.2. M@t sé thudc thao méc trir sdu théng dung:

Pyrethrum la thudc trir siu thao moc ¢ tac dung tiép xic manh, vi djc va xong
hoi (yéu) gdm nhiing hop chét este phtic tap nhu: Chrysanthemum, Cineranie Folium,
Ch. Leuncanthemum c6 trong cay clic sat tring va cac loai khac giéng Chrysanthemum.
Néu triing doc cta thude voi ham luong nho sé dé hoi phuc lai nhung thube ciing ¢ kha
nang tiéu diét con trung cao. Thude c6 tac dung dic biét chu yéu dén hé emzim thuy
phan va hé than kinh ngoai vi, va bén canh d6 ciing tac dung dén enzim lipaza. Khi hdon
hop vé6i dau hay chat hop luc thi d6 doc cta thude duoc ting 1én. Thude khong tich luy
trong co thé sinh vat, an toan voi thuc vat va dong vat mau néng. Tuy nhién, thube dé
bi phan huy boi anh sang, khong bén trong méi trudng tu nhién. Bén canh dé viéc trong,
thu hai, bao quan sau thu hoach ciing gip khong it tré ngai, gia thanh cta thudc cao. Vi
thé con ngudi da tong hop chiing trén co s& cac chat ty nhién thanh nhém thude trir sau

tong hop thé hé méi pyrethroit c6 do bén cao hon dé khac phuc nhitng nhuoc diém trén.

Dich cdy va hat neem (xoan An Do) co6 tac dung xua dudi, gay ngan, tiéu diét va
kim ham c6n trung sinh truéng va phat trién. Tai An D9, day la loai cay trur sau duoc
tréng nhiéu nhat, bén canh xoan An D thi cac loai thude ho xoan ta cling co tac dung
tuong tu. Dich cay c6 thé phong chéng mot hai 1én dén 6 thang khi & nong d6 3 - Sppm.
Dich ciy va qua cdy neem khong gy hai cho thién dich ma n6 con c6 thé phong chong

sau an la trong vai tuan.

Rotenoi va rotenoit c6 & cac loai thuc vat thudéc ho Canh buém Fabaceae va co
rat nhiéu trong ré cdy Derris sp (dac biét 1a cay Derris elepteca). Khi tron hdn hop hai
hop chét trén mang lai hi¢u qua trur sdu rt cao, trudc d6 rotenoi va rotenoit da dugc st
dung dé trir sdu bo. Triéu chung trung ddc ctia con trung biéu hién rat nhanh, thubc tiép
xtc v6i con trang qua con dudng tiép xtuc manh va vi doc. Thude tic dong dén cac enzim
ho6 hap nhu hiddrogenaza - né cé tac dung xtc tac tach, van chuyén hidro tir co chat dén
enzim xitocrom B, Cl, C, ubiguinon, va enzim oxidaza c6 tac dung xtic tic van chuyén
electron t6i oxi, hoat hoa oxi phéan tir. Thudc nay kha an toan véi cay trong va dong vat
mau néng. Thuong duge ding dé trir ¢4 trong rudng tom vi né doc véi ca nhung an toan
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v6i tom. Thuoc bi phan huy rat nhanh (sau 48 gid) trong moéi trudng. Sdn pham che tur
1é cdy rudc ca duogc dung dé trir ca trong rudng nudi tom rat hiéu qua. Bén canh do, &
Viét Nam co rat nhi€u loai thuc vat nhu cay rudc ¢4, cay cu dau, hat than mat,... c6 chira

ham lugng rotenoi va rotenoit cao.

Scillirosit duoc chiét xuat tir ciy hanh bién do urginea (scillamaritma) 1 loai
glicozit, ¢6 tac dung vi doc. Thube thuong duoc ché thanh ba trir chudt va rat doc ddi

vo1 dong vat mau nong.
1.1.3. Cac két qua nghién ciru vé thuoc trir siu thao moc

Trén Thé gidi va tai Viét Nam, da cé nhiing nghién ctru vé cac loai thudc bao vé
thuc vat nguén géc tu nhién co nguén géc thao mdc, 13 cac loai thude duge chiét xuit
tur thye vat ¢6 hoat tinh phong chéng dich hai. PBac biét, Viét Nam duoc thién nhién vu
d3i v6i hé thuce vat vo cuing phong pht voi nhiéu loai ciy c6 tinh dau va dau c¢6 chira cac
hop chit v6i hoat tinh sinh hoc cao va da dang. Xuat phat tir loi thé ndy, nhiéu nghién
clru d3 duoc tién hanh va c6 thé ké dén nhitng nghién ctru ndi bat vé cay xoan An Do
(Neem) (Azadirachita indica) ding dau trong danh sach hon 2.400 loai thuc vat c6 kha
nang phong trir con trung gay hai. Theo cac 6 liéu thong ké, cac san pham tir cAy xoan
An Do (Neem) (Azadirachita indica ) ¢6 kha nang phong trir hon 350 loai dong vat chan
d6t, 12 loai tuyén trung, 15 loai nam, 3 loai virus, 2 loai dc sén va 1 loai gidp xAc.
Azadirachtin la thanh phén hoat chét chinh duoc tach ra tur cay xoan An Do (Neem), co
thé tac dong dén qua trinh bién thai cia con tring. Dich chiét tir 1a va hat cay xoan An
Do (Neem) (Azadirachita indica) vai hoat chat Azadirachtin co kha nang phong trir bo
tri, rdy nau, sau to... (Duong Anh Tuan, 2002). Bén canh cdy xoan An Do, dich chiét tir
l4 cay kinh gidi, tir hat gac co kha nang gay ngan an d6i vai sau xanh budm trang (Pieris
rapae) (Nguyén Ngoc Hoa, 2011). Mot nghién ciru ciia Tran Dang Hoa va Nguyén Thi
Truong vao nam 2014 da chi ra dich chiét tr 14 cay dau dau cé kha nang phong trir sau
kéo mang Hellula undalis Fabricius va rép cai Rhopalosiphum pseudobrassicae

(Homoptera: Aphididae).

V&1 nhitng tiém nang vé nghién ctru va iing dung thudc trir sau sinh hoc ¢6 ngudén

goc tur thdo moc ¢ Viét Nam rat 16n nhu da néu, nhom nghién ctru da tim hiéu vé cay
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dira can (Catharanthus roseus L.) thudc ho Apocynaceae dé khao sat hiéu luc phong trir

sinh hoc sau to (Plutella xylostella L.) hai rau an 14 tir dich chiét cay dira can.
1.2.  Téng quan vé cay dira can:
1.2.1. Pinh danh:

Tén khoa hoc: Catharanthus roseus L.; Vinca roseus L.; Lochnera rosea Reich;
Ammocallis rosea.

Tén goi khac: Bong dira, Hai dang, Duong giac, Dira tdy, Trudng xuan hoa, Madagascar
periwinkle, pervenche de Madagascar.

Bac phan loai thyc vat:
Nganh: (Magnoliophyta) Ngoc Lan
Lop: (Magnoliopsida) Ngoc Lan
Phéan 16p: (Lamiidae) Hoa Mo6i
B6: (Apocynales) Truc Pao
Ho: (Apocynaceae) Tric Pao
Chi: Catharanthus

Loai: Catharanthus roseus L.

1.2.2. Pic diém thuc vat:

Drtra can 1a cay than thao hoac cay bui nho thuong xanh, song lau nam, 1a loai cay
ua sang, ua am va co kha nang chiu dugc han, cao khoang 40 - 80 cm, phan nhi€u canh

thang dig, bo ré phat trién, than gd & phia gbc, mém & phan trén, moc thanh bui.

La moc ddi, ¢o dang hinh 6van hay thudn dai, d4u 14 hoi nhon, xanh bong, khong
long, gan 14 gitra nhat mau va cuéng la ngén, hep, nhon, dai 4 - 6 cm, rong 2 - 3 cm,

khong c6 nhua mu.

Hoa c6 mau tir trang t6i hong sam véi phan tim c¢6 mau do hon, hoa moc riéng
1¢ & k& 14 gan ngon. Voi nhuy dai bang dng trang c6 hinh dinh dai khoang 2,5 - 3 cm,

trang hoa c6 duong kinh 2 - 5 cm va ¢6 5 thuy twong ty nhu canh hoa.
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Qua 1a mot cdp qua dai dai 2 - 4 cm, rong 2 - 3 mm chira khoang 12 - 20 hat nhé
mau nau nhat, hinh trimg, moc thing ding hoi nga sang hai bén, trén mit hat c6 nhimng

mun ndi thanh hang doc. Muia hoa va qua gan nhu quanh nam.
1.2.3. Nguén géc va sw phan bé:

Cay dira can (Catharanthus roseus L.) c¢6 ngudn gdc xuit xt & dao Madagascar
thudc chau Phi véi 8 loai, chung moc hoang c6 thé tim thay rai rac & An D6 va Srilanca

va dugc trong ¢ nhiéu nude nhiét do1 cling nhu 6n doi.

O Viét Nam, dira can 1a cay hoang dai, phan b6 tu nhién, tir tinh Quang Ninh dén
Kién Giang doc theo viing ven bién va tap trung ¢ cac tinh mién Trung nhu Thanh Héa,
Nghé An, Thura Thién - Hué, Quang Nam, Da Nﬁng, Binh Dinh, Pht Yén, Kién Giang,

dao Phu Qudc va Con dao.

Drtra can la loai cdy uwa sang, va am va c6 kha nang chiu dugc han. Cay ra hoa,

qua hang nam cho nén nguodn dira can moc ty nhién ¢ Viét Nam twong ddi doi dao.
1.2.4. Gia triva cong dung:

Trong cac loai ctua chi Catharanthus thi dira can (C. roseus) 1a loai co6 gia tri trng
dung va kinh té cao nhat. Ngoai viéc duogc biét dén 1a mot loai cay canh, dich chiét
alkaloid tur cay dura can con dugce st dung nhu mét loai thao duge lam thudc chita bénh,
va hon ca 1a hiéu qua phong trir con tring gay hai trén cay trong cia loai cay nay dang

dugc nhiéu nude trén the gio1 nghién clru.

Cay dira can duoc biét dén véi kha nang khang khuan, khang nam, khang virus,
chita lanh vét thuong va diét con trung (Jaleel, 2006) va ching ciing di dugc ching
minh trudc day 1a cé cac hoat chat chéng ung thu, chdng ting huyét ap va khang khuan
(Maladalr, 2012). M6t nghién ciru gan ddy nhat da chi ra rang, cic hat nano bac chua
axit stearic duoc phan 1ap tir cy dira can c6 tac dong gay trc ché sinh trudong dbi véi loai
Sau duc qua va chdi ( Earias vittella) - mot loai gay hai rat nghiém trong & cAy dau bap
( Abelmoschus esculentus) & An D6 (Manickam Pavunraj, 2020). Bén canh d6, hiéu qua
diét 4u trung mudi s6t rét ( Anopheles stephensi) cta chiét xuat tir 14 cua cdy dira can

(C.roseus) va Bacillus thuringiensis ( B. thuringiensis) khi két hop v6i nhau ciing dugc
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chi ra va duoc nhin nhan 12 mot tiém ning chong lai loai mudi gay sot rét ma van than

thién véi moi truong ( Chellasamy Panneerselvam, 2013).

Trong y hoc hién dai Nghién ciru vé duoc 1y da tiét 16 rang Dira can c6 chira hon
70 loai alkaloid ( indol alklaloids) khac nhau va mang dén hiéu qua trong diéu trj cac
loai ung thu nhu ung thu v, ung thu phéi, ung thu tir cung, u 4c tinh, u lympho Hodgkin
va khong Hodgkin ( Magdi El-Sayed, 2004). Catharanthus alkaloids ngan chan su phat
trién cua té bao ung thu bang cach lién két véi cac tubulin trong qué trinh phan bao.
Catharanthus alkaloids ciing gay nén apoptosis ( trinh tw hity diét cta té bao theo chuong
trinh ¢6 san trong gen). Ching ciing trc ché sy 1ay lan ctia nhiéu loai ung thu khac nhau

( Rajesh Arora, 1998).

Cay dira can c6 chira mot lugng cac hop chét dé bay hoi va phenol bao gom céc
axit caffeoylquinic va glycoside flavonol. Va né duoc biét 1a co hoat tinh chdng oxy
hoa, n6 c6 mot vai tro quan trong trong hé thong can bang co thé, hoat dong nhu chat
chdng oxy hoa chéng lai cac loai oxy phan Gmg (ROS) c6 hai bang cach hinh thanh cac
san pham thong qua ho hap hiéu khi cia té bao binh thudng. Vi thé né dugc ung dung

trong cac nganh my pham va duoc pham.
1.3.  Cac hop chat alkaloid trong ciy dira can:

Dira can 14 ciy c6 nguon alkaloid twong doi nhiéu thudc chiing loai Terpenoid
indole alkaloid (TIA) dugc tach chiét tir ba gidng: roseus co canh hoa mau hdng tim,
albus c6 canh hoa méau trang vang va ocellatus cé canh hoa mau trang do. Trong d6 dira

can hoa mau hong tim c6 ham luong Vincristine (VC) va Vinblastine (VB) cao nhit.

Hinh 1.1: Hinh 4nh hoa cua ba giéng cdy dira can (Catharanthus roseus)
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A: Catharanthus roseus var. roseus; B: Catharanthus roseus var. albus;
C: Catharanthus roseus var. ocellatus.

Mot sé nghién ctru duoc 1y c6 tiét 16 rang cay dira can c6 chira hon 70 loai
alkaloid khac nhau (indole alklaloid) (Verpoorte, 1998), 1a mot cay thudc quan trong,
n6 san xuit hon 130 monoterpeniods va indole alkaloid (Malabadi, 2009). Trong d6
vinblastine va vincristine 14 hai hop chét quan trong nhat. Alkaloid c6 nhan indol duoc
tim thiy trong tat ca cac bo phin cua cay, nhiéu nhit trong 14 va ré. Alkaloid toan phan
cO ¢ 1a dua can v61 ham luong 0,37% - 1,15%, than 0,40%, ré chinh 0,7% - 2,4%, ré
phu 0,9% - 3,7%, hoa 0,14% - 0,84%, vo6 qua 1,14%, hat 0,18%.

Céac alkaloid chu yéu co trong cdy dira can d6 1a vinblastine, vincristine
tetrahydroalstonine, catharanthine, ajmalicine, prinine, vindoline, vincosid. Trong céac
loai alkaloid dd duoc chiét tir cay dura can, nguoi ta nhan théy dugc 20 nhom alkaloid
¢6 hoat tinh chéng ung thur bao gdm vincristine va vinblastine, tir than va 14 ctia dira can
hoa hong tim co thé chiét xuat dugc sac to flavonoid, anthocyanine va pyrocatechic;

ngoai ra, tur ré dura can chiét dugc choline va tur 1a chiét dugc acid ursoloc.

Can cur vao cau tao hoda hoc, alkaloid trong cdy dira can dugc chia lam ba nhom

chinh:

(1) Nhom alkaloid nhan indoline gdm cé cac loai nhu vindoline, lochnericine, ajmaline,

lochneridine, lochrovine...

(2) Nhém alkaloid nhéan indole gém c6 cac loai nhu peviridine, perosine, catharanthine,

perivine, cavicine, ajmalicin...

(3) Nhom alkaloid c6 2 vong indole hodc mot vong indole va mot vong indoline nhu
leurosine, leubcosidine... va dac biét 1a cac alkaloid c6 tac dung chita bénh ung thu
nhung c6 ham lwong rat thip nhu vincristine (leucocristine) 0,003 — 0,005% trong 14,

vinblastine (vincaleucoblastine) 0,005— 0,015% trong la.

Trong d6, vindoline 1a mot tién chat quan trong trong chudi chuyén héa tong
hop nén vinblastine va vincristine. Vindoline két hop véi catharanthine tao nén

iminium, tor iminium tao thanh o 3’4’anhydrovinblastine (AVLB) v6i sy xtc tac cua
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perosidase 1 (Prx1) hinh thanh nén vinblastine va vincristine danh ddu sy hoan thién
qua trinh sinh tong hop céac terpenoid indole alkaloid (TIA) & cdy dira can. Ca
catharanthine va vindoline déu duoc tong hop ¢ trong thin, ré va 14 clia cay dira can, va
nhan thiy kha ning tich liy alkaloid & 14 cao hon cac bd phan khac cua cay, dic biét &
biéu bi 14 cAy dira can 1 cao nhit. Cac nghién ctru trude day cho thdy rang, su tich liy
catharanthine phu thudc vao cac TIA trén bé mat cua l4, mot phﬁn catharanthine két hop
v6i vindoline tao san phiam cudi cing la vinblastine va vincristine; mot phan
catharanthine c6 trén bé mit 14 dugc hoat dong nhu 16p sap va c6 kha ning ngin ngira

con tring, nam moc gay hai.
1.4.  Tac dong cha cac hoat chat trong cay Dira can dbi véi cac loai dich hai:
1.4.1. Mot sb nghién ctru trén Thé giéi:

Nam 2008, Ramya va cong su da lam dich chiét tir 14 cay dua can dé 1am thudc
trr sdu sinh hoc phong trr 4u tring sau duc than Gram - Helicoverpa armigera
(Hiibner). Nghién ctru thir nghiém sinh hoc dugc thyc hién véi cac phan doan khac nhau

ctia chiét xuit 14 cay dira can va duoc tién hanh ¢ 27 + 1, d6 am 75%.

Nam 2010, Roepke va cdng su da nghién ctru anh hudng cia catharanthine
(alkaloid trong cdy dira can) dén loai ndm Phytopthora nicotianiae. Két qua cho thiy
catharanthine rc ché su phat trién ctia nam trong moi trudng c6 néong do 10 ug /ml, ndng
d6 nay thap hon rat nhiéu so voi ndng do trung binh cta catharanthine trong 14 non va
1a gia 12 14 pug va 23 pug/ml. Cac tac dung chéng con tring xam hai cua catharanthine
duogc thi nghiém bang cach cho cac loai con tring nhu Spodoptera littoralis, Spodoptera
eridania, Helicoverpa armigera, Phaedon cochleariaeand, Bombyx mori an 1a cay dua
can. Va két qua cho thiy rang 4u tring cta S. Eridania khong an 1a dira can, trong khi
hai loai 12 Spodoptera va B. mori an 14 ma khong bi chét; loai P. cochleariae khong an
1a trong vong 5 ngay va bi chét déi. Két qua khac khi cho 4u tring B. mori an véi ché
d6 an tron 14 dira can v6i 14 dau tam thi cho thay ty 18 tir vong giam khi nghién 14 thanh
bot, mit khac khi cho du trung an 14 dau tam tron voi catharanthine tinh khiét thi chung

da bi chét va ty 1€ chét phu thudc vao lidu lugng catharanthine.
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Niam 2012, S Ponarulselvam ciing cong sy di nghién ctru tong hop hat nano bac
st dung 14 cdy dira can va cac hoat chit phong trir ky sinh trung st rét Plasmodium
falciparum (P. falciparum). Két luan cho thiy rang 1a ctia cdy dira can c6 kha ning tong

hop cac hat nano bac c6 hoat chat phong trir P. falciparum.

Nam 2013, Dr. K. Kovendan va cdng su da nghién ctru vé hiéu qua diét sau non
ctia chiét xut tir 14 cdy dira can va vi khuan Bacillus thuringiensis phong trir Anopheles
stephensi Liston. Ty 1& chét ctia 4u tring An. Stephensi sau khi xtr Iy bang chiét xuét ete
dau hoa cua 14 ciy dira can & 20 g/l dugc ghi nhan ¢ u triung Ita dau tién 1a 47%, va
dan dan ting 1én 94% khi chiét xuat tir 14 cay dira can dugc sit dung & 14 g/l. Ty 1é tur
vong 14 33% d3 dugc ghi nhan & 4u triung ca dau tién sau khi xir 1y bang B. thuringiensis
& 10 g/, va nd tang 1én 84% & 30 g/l. Va khi xir 1y véi chiét xuét cay dira can ¢ 60 g/l
va B. thuringiensis ¢ 2,5 g/1, ty 1¢ tir vong cia An. stephensi trong mdi giai doan au tring

la cao nhat.

Nam 2016, Manickam Pavunraj cung cdng su da nghién ctru hoat tinh khang
bénh ciia cac chiét xuat thd va cac phan doan dugc phan 1ap tir 1a cdy dira can phong trir
loai sau duc qua c6 dém (Earias vittella). Nghién ciru nham muc dich kham pha hoat
tinh khang bénh cua hexan, dichloromethane (DCM), aceton va cac chat chiét xuat tir
14 dira can phong trir sau duc than va sau duc qua (Earias vittella). Trong s6 cac chiét
xuét tho khac nhau duoc thi nghi¢m, & néng do 5% cua chiét xudt DCM cho théy hoat
tinh khang vi khuan E. vittella dang ké. Sau d6, dich chiét tho nay duoc tiép tuc tach
thanh nim phan cho thiy hoat tinh t6i da 14 84,60% ¢ ndng do 1000 ppm. Nghién ctru
cho théy rﬁng chiét xuat thd va cac phan doan tir cdy dira can thé hién hoat tinh diét

khuén sinh hoc phong trir E. vittella.

Niam 2020, Manickam Pavunraj ciing cong sy dd nghién ctru va chi ra ring “Céc
hat nano bac c6 chira axit stearic duoc phan 1ap tir cdy dira can: c6 tac dong gy (rc ché
sinh truong ddi voi loai sau duc than va sau duc qua (Earias vittella) - mot loai gay hai

rat nghiém trong & cay dau bap (Abelmoschus esculentus) tai An D9.
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1.4.2. Nghién ctru trong nuwéc:

Nam 2018, Duong Phuong Quynh da tién hanh nghién ctru Téi wu héa quy trinh
chiét xuat alkaloid trong cdy dira can. Nghién ctru da khao st cac dung méi va xay dung
dugce quy trinh chiét xuét alkaloid toan phan (dinh hudng vinblastin), xac dinh dugc
vinblastin tir thudc tiém bang: phan tng héa hoc, sic ky 16p mong, khbi phd MS va sir
dung vinblastin nay lam chit ddi chiéu trong dinh tinh alkaloid tr bot duogc ligu. Déng
thoi cling khao sat dugc su hdp thu cua vinblastin bang phuong phap quang phd UV-
Vis.

1.5. Phwong phap chiét xuit:

Alkaloid 1a nhiing base yéu, thuong tdn tai dudi dang mudi cta acid hitu co hodc
v0 co & trong cay, doi khi con c6 dang két hop voi tanin nén phai tan nho dugc lidu dé
dé thim véi dich chiét va giai phong alkaloid khoi mubi cua nd bang cac kiém trung

binh hoac ki€ém manh.

Hau hét cac alkaloid base khong tan trong nude nhung dé tan trong dung méi hitu
co it phan cyc. Nhung cac mubi alkaloid thuong tan trong nudc, con va khong tan trong
cac dung moi it phan cyc. Tuy nhién con tiy theo tinh chat cia alkaloid dé st dung

phuong phép chiét thich hop.

Déi voi nhing alkaloid bay hoi dugc nhu coniin (trong cdy Conium maculatum),
nicotin (trong cay thudc 14), spartein (trong cdy Cytisus scoparius)... ¢ thé cat kéo bang
hoi nudc sau khi sy kho duoc liéu, tan nho, cho kiém vao dé ddy alkaloid dang mubi
thanh dang base, alkaloid dugc léy ra khoi dugc li¢u theo phuong phap cat kéo béng hoi
nude, ngudi ta thuodng dung dich cat duge vao trong dung dich acid va tir d6 thu duoc

mudi alkaloid.

Déi v6i nhitng alkaloid khong bay hoi, ¢6 thé st dung nhitng phwong phap sau
(Pham Thanh Ky, 2015):

1.5.1. Chiét bing dung méi hiru co trong méi truwong kiém:
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Duoc liéu duogc tan nhé rdi tam bot duoc lidu véi dung dich kiém trong nudc.
Chiét bot dugc liéu da kiém héa bang dung méi hitu co thich hop, dung méi nay hoa tan

cac alkaloid base vira dugc giai phong.

Cét thu hoi dung méi hiru co rdi lic dich chiét ¢6 dic v6i dung dich acid lodng.
Céc alkaloid chuyén sang dang mubi tan trong nudc, con sic td va sterol... & lai dung
moéi hitu co. Gop cac dich chiét mubi alkaloid roi kiém hoa dé chuyén alkaloid sang

dang base, lic v6i dung méi hitu co thich hop nhiéu 1an dé 1ay kiét alkaloid base.

Sau khi 13y riéng 16p dung méi hitu co chira alkaloid base, loai nudc bang mubi
trung tinh (Na2SO4) khan nudc roi cat thu hdi dung méi hodc bdc hoi dung moéi sé thu

duogc alkaloid thé (Pham Thanh Ky, 2015).

Catharanthus roseus
( dang bot): 5g

- Kiém hoa du am
- Chiét bang 20-30 ml dung méi hiru co &
nhiét d6 phong hoic bang Sohxlet

\4

Dich chiét dung méi hitu co

- Lic dich véi dung dich acid loang

\4

Dich chiét nuéc acid

- Kiém hoa d¢én pH =10
- Chiét bang 20-30 ml dung mai hiru co

Dich chiét dung méi hitu co

- BOc hoi dén can kho

Cén alkaloid base

Hinh 1.2: So dd chiét xuat alkaloid bang dung méi hitu co trong méi trudng kiém
13
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1.5.2. Chiét bang dung dich acid lodng trong cdn hoic trong nwéc (Phwong phap
STAS-OTTO):

Thiam am bot duoc lidu bang dung moéi chiét xuat.

Chiét bot duoc liéu béng dung moi chiét xuét. Cac alkaloid trong duoc li€u s€

chuyén sang dang muoi va tan trong dung moi trén.

Cét thu hoi dung méi hodc bdc hoi dung moi dudi ap suét giam, ding ether rira
dich chiét dam dic con lai. Trong moi trueong acid, ether thuong hoa tan 1 ) hop chét

chtr khong hoa tan alkaloid.

Sau khi tach 16p ether, kiém hoa dung dich nuéc roi lay alkaloid base duoc giai
phong ra bang mot dung méi hiru co thich hop. Cat thu hdi dung méi hiru co rdi bdc hoi

t6i kho s& thu duoc can alkaloid thoé (Pham Thanh Ky, 2015).

Catharanthus roseus
( dang bot): (5 9)

- 20 ml dung moi chiét
- Pun 15 phat, loc (2 1an x 20 ml)

A\ 4

Dich chiét nudce acid

- Kiém hoa dén pH =10
- Chiét vo1 dung méi hitu co

\ 4

Dich chiét dung moi

htru co

- Acid héa bang acid lodng (5 ml x 2 1an)

\ 4

Dich chiét nuéc acid

Hinh 1.3: So d6 chiét xuat alkaloid bang nuéc acid
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1.5.3. Chiét bing cén acid:

Co6 mot s6 alkaloid trong duoc liéu tdn tai dudi dang mudi tan tot trong con &
moi truong trung tinh. Do do, sau khi tdn nhd duogc liéu ¢ kich thudce thich hgp dem
thAm 4m va chiét bang con etylic t6i kiét alkaloid. Quy trinh tiép theo dugc thuc hién
tuong ty. Trong qua trinh chiét xuat nguoi ta diung thudc thir tao tua dé kiém tra xem

cac alcaloid da 14y kiét chua (Pham Thanh Ky, 2015).

Catharanthus roseus
( dang bot): (5 9)

- 20ml = 30 ml cdn ¢6 5% acigi
- Pun hoi lvu 10 phit, loc (2 1an x 20 ml)

Dich chiét con acid

- Trung hoa dén pH 5-6
- Bay hoi con trén bép cach thuy dén can
- Hoa tan can trong nude nong (10 ml x 2 1an)

- Loc
v

Dich chiét nudc acid

- Kiém hoa dén pH =10
- Chiét bang dung mdi hiru co

Dich chiét dung méi

htru co

- Chiét v6i dung dich acid

\4

Dich chiét nudce acid

Hinh 1.4: So dd chiét xuat alkaloid bang con acid
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1.5.4. Chiét bang cit kéo hoi nwéc:

Daiy 1a phuong phap dung dé chiét tach nhitng alkaloid bay hoi duoc nhu coniin,
nicotin, spartein... Sau khi sy kho duoc liéu, tan nho, cho kiém vao dé day alkaloid
dang mudi ra dang base r6i 1ay alkaloid ra khoi dugc liéu theo phuong phap cat kéo

bang hoi nuwéc (Pham Thanh Ky, 2015).

Catharanthus roseus
( dang bot): (10 g)

- Kiém hoa sau d6 cat kéo theo hoi nudc
- Hung vao binh c6 san dung dich acid loang

Dich cét (50 ml)

- Kiém hoa dén pH = 10
- Chiét voi dung méi hitu co

\ 4

Dich chiét dung méi

htru co

l - Bay hoi dung méi

Cén alkaloid

Hinh 1.5: So dd chiét xuat alkaloid bang cit kéo hoi nudc

1.5.5. Chiét Soxhlet:

Chiét Soxhlet 1a mot phuwong phap chiét lién tuc, dugc ding dé tach chéat phan
tich ra khoi mau vat rian (thuc vat, dét, cac mau sinh hoc, .. .) béng mot dung moi thich

hop dugc Franz Ritter von Soxhlet phat minh vao nam 1879.
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B6 chiét soxhlet gdbm mot binh cau, mot thiét bi chiét va mot sinh han hoi luu.
Chat phan tich chira trong thiét bi chiét, dung méi chira trong binh cau. Qua trinh chiét
xay ra khi hoi néng dung méi bdc 1én bao quanh thiét bi chiét gip sinh han ngung tu
ngdm vao chat phan tich. Vi phuong phap nay thi chat phén tich duoc chiét v6i dung

moi nong.

Condensor

e Solvent Vapor Tube

I ‘ Extraction Thimble
Siphon Tube |

Sample placed in
thimble

Solvent Flask
Sample Extract

Hinh 1.6. Cau tao bd chiét Soxhlet ( nguon: Douglas E. Raynie, New Sample Prep
Products and Accessories, LCGC-North America)
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Can 50g miu da nghién nhd, cho vao tai gidy loc va cho vao thap trich ly cua
may Soxhlet. Lap binh ciu di siy kho vao may. Qua cb dng sinh han rét dung méi vao
binh cau. Luong dung méi rot vao khoang 2/3 thé tich binh cau hodc hai 1an dung tich

thap trich ly. Cho nudc chay lién tuc vao ng 1am lanh.

Pun tir tir dung moi trong binh ciu bang bép cach thiy, dung méi soi, bay hoi
gip lanh, ngung tu ¢ thap trich ly, khi dung méi trong thap trich ly vuot qua dau éng
xiphdng s€ tran vé binh cau kéo theo chét béo, ta goi 1a mot chu trinh. Dung méi lai tiép
tuc bay hoi, con chit béo do c6 nhiét d6 sbi cao hon khong bay hoi ¢ lai binh cau, qua
trinh lai dién ra tiép tuc. Sau d6 dich chiét dugc co quay chan khong, dun cach thuy cho

dén khi thu duoc cao chiét.

La dura can
(Catharanthus roseus)

l - X« ly nguyén liéu

Catharanthus roseus
( dang bot): (50g)

- Chiét v6i dung méi (Ether dau hoa)

Dich 14 dtra can

Cao 14 dira can

Hinh 1.7: So d chiét Soxhlet
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Uu diém cua phuong phap nay 1a c6 thé thu hdi dung moi truc tiép trén thiét bi
chiét va c6 thé sir dung lai cho qua trinh chiét tiép theo, tiét kiém dung moéi hon, it tén
thoi gian, ndong do chat chiét trong dich chiét tach cao. Tuy nhién, khong thé tién hanh
moét lwong 16n mau cung lac va hop chit c6 thé bi anh huéng do nhiét do cao trong qua

trinh trich ly.

1.6. Tong quan vé rau hoa ho thip tu:
1.6.1. Pinh danh:

Tén khoa hoc: Brassicaceae Burn

Tén tiéng Anh: Mustard family

Rau hoa ho thap ty ¢6 hon 300 chi va 3000 loai, hiu hét ching sinh trudong &
nhirng noi c6 khi hau 6n hoa, mot s6 loai sinh trudng & vung can Bic Cuc. Hién nay o

nude ta c6 cac loai chi yéu nhu sau:
1.6.1.1. Cai bap (Bip sii): Brassica oleracea L.var.capitata L.

Cay cai bap, con dugc goi 1a bap st (chou pommé) co tén khoa hoc 1a Brassica
oleracea L.var.capitata L (thuoc ho Curcifereae) duoc trong pho bién ¢ nudce ta va dac
biét 1a tai Pa Lat vao nhitng ndm 1940. DAy 1a cay rau thudc ho thap tu chiém dién tich
canh tac chu yéu trong cac cdy rau duoc trong trot tai Pa Lat tir trude dén nay. Cac ving
¢ san Xuat nong nghiép cia Pa Lat déu c6 trong cai bap, nhat 1a cac phuong phuong
57,8,11, 12.

Vé dic diém thuc vat hoc, Cai bap 1a cAy thao c6 than to va cing, trén than mang
vét seo cua nhing 14 da rung. L4 xép dp vao nhau thanh dau, phién 14 mau luc nhat hay
mau mdc va cé mot 16p sap mong, co nhitng 14 rong vai mot thuy & ngon I6n, luon soéng.
Vao nam tht hai cay ra hoa. Chum hoa & ngon mang hoa mau vang c6 4 14 dai, 4 canh
hoa, cao 1,5-2,5¢cm, 6 nhi véi 4 dai, 2 ngin. Qua hap c6 mo, dai khoang 10 cm, chia 2
ngan; hat nho xap xi 1,5 mm. Cai bap co chi s6 dién tich 14 cao, hé s6 sir dung nudc rat

I6m, c6 bo ré chum phat trién manh,
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Hinh 1.8. Hinh anh Cai bap (Brassica oleracea L. var.capitata L.) ( nguon: Trung

tam khuyén néng Lam Pong).
1.6.1.2. Su hae: Brassica oleracea L.var. gongylodes.

Cay su hao c6 tén khoa hoc 1a Brassica oleracea L.var. gongylodes, thuoc ho Cai
(Brassicaceae), Chi Cai (Brassica) c6 ngudn goc ¢ khu vuc Dia Trung Hai va Chau Au
ven Pai Tay Duong, 1 t6 tién cua Cai Bap, Cai Brussels, Cai Bong Xanh, ...va gan day

nhat 1a Sup Lo Bong Xanh, mot loai cay duoc lai ghép giita Cai Bong Xanh va Stp Lo.

Su hao duoc tao ra tir qua trinh chon loc nhan tao dé lay phan ting truéng cua
mo phan sinh & than, ma ching ta thudng hay goi 1a cti. Ngudn gdc tu nhién cia né 1a

Cai Bap dai duoc thuan hoa lau doi & Chau Au va vung Dia Trung Hai.

Tai Viét Nam, cdy su hao d3 dugc nguoi Phap du nhap tir Chau Au hodc ving
Dia Trung Hai tir thé ky tha 19 va duoc trong & cic ving ndi cao va ¢ nhiét d6 thap
nhu Pa Lat, Ldim Pong, va trong dugc trong mua déng ¢ ving dong bang cua mot sb

tinh & Mién Bic.
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Vé dic diém hinh thai ctia cay su hio, su hio 13 cdy than thao, cao tir 30 — 50 cm.
Phan gdc than phinh to dwgc goi 1a cu c6 dang thon dai, hinh tron hay hinh tron dep.
Phan vo ¢t ¢6 thé mau xanh nhat hay mau tim. L4 su hao 13 1a don, cuén 14 moc trén

than cu, kich ¢ khac nhau tiy theo gidng.

Gidng su hao trang (White Kohlrabi): 14 ngan, ¢& 30 — 40 cm, c6 cong day nhu

ngon tay. Khi 1a rung d¢ lai trén cu nhitng vét seo.

Gidng Su Hao tim (Purple Kohlrabi), khac véi giéng tring & chd cu, cong 14 va

gan 14 déu mau tim.

Gidng Vienna Kohlrabi: day la gidng ngan ngay (2 thang), rat it 1a va 14 rat ngan,

€& 15— 20 cm, cong mong.

Hoa cua su hao c6 mau vang, 4 canh hoa xép hinh chix thap véi 6 nhi hoa va qua

1a qua giac va c6 chira nhiéu hat.

Hinh 1.9. Hinh anh Su hao: Brassica oleracea L.var. gongylodes. ( nguon: Frau-

Doktor, Plant Identification, Brassica oleracea var. gongylodes).

1.6.1.3. Siip lo tring: Brassica oleracea L. var. botrytis L.
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Sup lo trang c6 tén khoa hoc 1 Brassica oleracea L. var. botrytis L. , 1a loai rau
c6 gia tri dinh trudng cao, duoc trong & nhidu nudc trén thé gidi nhung pham vi phan
bd hep hon cay bap cai va mot sé rau cai do ki thuat trong khé khan hon, lai 14 loai rau
kho bao quan va van chuyén. Tai Viét Nam, sup lo 1a cdy rau vu déng, duoc trong chu
yéu ¢ Ha Noi, Hai Phong, Bic Ninh va Pa Lat.

V& dic diém thyc vat hoc, ré stp lo 12 bo ré can, phan bd ¢ ting dit mit, nhung

c6 kha nang phat trién rat khoe, sup lo 1a cdy trong khong chiu han, khong chiu tung.

Than stp lo ¢6 chiéu cao tir 50-70 cm, 14 phan bd déu trén than, moc thwa. L4
c6 hinh elip, thudén dai, mat 14 thuong nhan, 14 co rang cua, nhung ndng va déu, 14 c6

mau xanh, xanh nhat, xanh tham hoic tim.

Nu hoa stp lo ¢c6 mua tréng nga, vang nhat, mau xanh va mau tim. Nu hoa mai
hinh thanh, con non 1a bo phan sir dung chii yéu. Nu hoa nhé, mat hoa min 13 mét
trong nhitng chi tiéu quan trong dé danh gia chét luong sup lo. Nhitng nhanh non ciing

dung lam thuc pham rét tot.

Hinh 1.10. Hinh anh Sup lo tring: Brassica oleracea L. var. botrytis L. ( nguon: Maria
Kataeva, Interactive Agricultural Ecological Atlas of Russia and Neighboring
Countries. Economic Plants and their Diseases, Pests and Weeds).
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1.6.1.4. Sup lo xanh: Brassica oleracea L.var.italica.

Sup lo xanh ¢6 tén khoa hoc 1a Brassica oleracea L.var.italica. Stp lo xanh
Xuat hién dau tién tai ving Caribe, sau d6 duoc du nhap vao Biac My tir nhitng nguoi
nhap cu. Ngay nay, sup lo xanh dd duoc trong phé bién & nhiéu khu vuc 6n doi va ca
khu vuc nhiét déi gié mua nhu: An Do, Nhat Ban, Trung Quéc, Han Qudc, va Viét

Nam.

Vé dic diém thyc vat hoc, bo ré caa sup lo xanh thudc loai ré chum, phan
nhanh, khi b 1a phat trién phia trén thi hé ré tiép tuc an sau xudng dat, ré chum cua
sup lo xanh phat trién manh hon ré coc, khi cay ¢ giai doan thanh thuc, hé ré an sau
khoang 30cm va rong 40cm. L4 stp lo thudn hinh thia, gan 14 thua, 14 gan giéng véi 14

stip lo trang.

Hoa stp lo giéng nhu cac dang hoa cua ho thap ty, no thanh timg chum, hoa nd

tir dudi 1én vao budi sang khoang 8-10 gid, thu phan nhd con tring.

Qua thudc loai qua giac c6 hai ngin chira hat nam doc theo ranh qua tai thudc
vao gidng ma trong mdi qua c6 sb lwong hat khac nhau, sau khi hoa hoa nd dugc 3-4

tuan thi qua dat kich thudc 16n nhat va chuyén vao giai doan chin.

Hat cua stp lo xanh thuong c6 dang tring duong kinh khoang 1-2mm mau nau,

hay hoi ndu xam hoac do nau, trong luwgng 1000 hat khoang 3g.

Hinh 1.11. Hinh anh Sup lo xanh: Brassica oleracea L.var.italica. ( nguon: Un

Mondo Ecosostenibile, Brassica oleracea var. italica).
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1.6.1.5. Cai be xanh: Brassica juncea L.

Cai be xanh hay con goi la cai xanh, cai cay, c6 tén khoa hoc 1a Brassica juncea
L. Pay 14 loai cay caa mién nhiét déi va can nhiét déi chau A, c6 nhiéu & ving Trung

A. O nudc ta, cay dugc trong phd bién khip ca nudéc.

Vé dic diém thuc vat hoc, cay cai be xanh 1a cay than thao hang nim, cao 40 -
60cm hay hon, r& tru it phan nhanh. La moc tir gdc, hinh trai xoan, ti1, c6 cudng 1a co
canh voi 1 - 2 cap tai 14; phién dai t6i 1m, rong 60cm, hoi hay c6 ring khong déu; céc

la ¢ than tiéu giam hon; cac 14 phia trén hinh dai - ngon giao dai Scm, rong 5-10mm.

Hoa c6 mau vang nhat, kich thude khé 16n, cao 1,5¢cm, Xép thanh chum dang ngu.
Qua cai 35mm, tan cing boi Mot mili nhon, dai 4 - 5mm, Mo thanh cac van 161, ¢6 dudng

gan gitra rd. Hat hinh cau, c6 mang mau hoi nga den, dai 2mm.

Hinh 1.12. Hinh anh Cai be xanh: Brassica juncea L. ( nguén: Bdch khoa todn thw
mo Wikipedia).
24
105



1.6.1.6. Cai ngot: Brassica chinensis L.

Cay cai ngot hay con c6 tén goi khac 1a cai thia, cai be tring, cai trang, cai rd
tau, c6 tén khoa hoc 1a Brassica chinensis L.. Pay 1a mot loai ciia Trung Qudc,
duogc Viét Nam nhap trong. Trude ddy & nude ta dd co gidng cai Trung kién, cai
Nhat Tan & Ha Noi; tir ndm 1965 - 1966, ta nhap cac giéng caa Trung Quédc nhu
cai trang HO Nam, cai tring 14 vang, cai tring 14 thAm, cai tring tai ngua, cai trang
Tram Giang. Con c6 cai trang 1on, cudng dai ciia Nam Kinh, Hang Chau, Giang
T6, cai dau vu déng, cai lun, cai Van Dai,. ..

Vé dic diém thuc vat hoc, ciy cai ngot 1a cy than thao séng 1 nim hodc 2 nam,
cao 25 - 70cm, c6 thé toi 1,5m. R& khong phinh thanh cu. La ¢ gdc, to, mau xanh
nhat, gan giira tring, nac; phién hinh bau duc nhin, nguyén hay c6 ring khong 13,
men theo cudng, téi gdc nhung khong tao thanh canh. Cac 14 & trén hinh gido.

Hoa mau vang tuoi hop thanh chum & ngon; hoa dai 1 - 1,4cm, c6 6 nhi. Qua

cai dai 4 - 11cm, c6 mo; hat tron, duong kinh 1 - 1,5mm, mau nau tim.

; 7 .' i ‘::"‘. :
.?« Mav 'ﬁ. el ot h.g\

Hinh 1. 13 H1nh anh Cai ngot: Brassica chinensis L. ( nguon: Bdch khoa toan thuw

mo Wikipedia).
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1.6.1.7. Cai be: Brassica campestric L. (B. oleracea var. acephala D.)

Cai be hay con co6 tén goi khac 1a cai sen, cai dua, c6 tén khoa hoc la Brassica
campestric L., cai be duogc trong khip noi trong nudc ta dé lay 14 1am rau nau canh hay
mubi dua. Thoi gian sinh truong 90-100 ngay, nhiét d6 thich hop 8 - 22°C.

Vé dic diém thuc vat hoc, cay cai be la cdy moc mdt nam hay hai nam, cao dén
1m, than nhin hay hoi c6 16ng. La c¢6 be to, dai 4-5cm, phién 14 dai 40-50cm; 1a phia
dudi xé sau, 1a phia trén xé nong hon. Hoa nho mau tring hay vang. Qua hinh try, dai
2-4 cm, duong kinh Smm, & dau c6 mo hoi dai ra. Hat hinh cau, duong kinh 1-2mm, vé

mau nau den hay do nau, mat sau c6 mau vang.

¥
17 1
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Hinh 1.14. Hinh anh Cai be: Brassica campestric L. (nguon:Vtech — Farms)
1.6.1.8.Cai thao (cai bao): Brassica pekinensis (Lour.) Rupr

Cai thao hay con goi 13 cai bao co tén tiéng anh 14 Chinese cabbage, tén khoa hoc

la Brassica pekinensis (Lour.) Rupr, la loai cai thuoc Chi Brassica ho Thap Tu
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(Crucuferae) va ciing 1 loai rau duoc trong rong rai nhat ¢ cac nudc Pong A trong do

co Viét Nam.

Vé dic diém thuc vat hoc, cai thao gdm c6 r& chum va ré& coc véi hé ré chum
phan nhanh manh. Trong thoi gian dau cac r& chum kha manh mai chit yéu an nong trén
|6p dat mat. Vao giai doan khi cay ra 14 that trén mat dat thi ré coc tiép tuc san sdu xubng
d4t va tir 46 bat dau hinh thanh cac ré ngang. O giai doan cdy di truéng thanh thi hé ré
d3 an sau xudng dat 35 cm va dn rong téi 40 cm. Khi cay vao giai doan sinh san thi hé

ré con phat trién manh hon nira.

Pic diém cua than cai thao d6 1a trong giai doan sinh trudong dinh dudng, than
khong phan nhanh, khong dai qua 20 cm. Trong thdi gian nay than tiép tuc Ion 1én,
duong kinh ¢ phan géc than rong tir 4 — 7 cm. Vao giai doan sinh truong sinh thyc, than

tiép tuc dai ra c6 khi dat téi 60 -100 cm va xuét hién cac canh cép.

L4 cua cai thao c6 hinh dang bién d6i theo ting giai doan sinh truéng cua cay

theo cac dang: 14 mam, 14 géc, 14 khong cudn, 14 bép, 14 than.

Hoa cua cay cai thao thudc loai hoa ludng tinh gdm 4 dai, 4 canh, 6 6ng phan
trong d6 c6 2 ngan, 4 dai, 2 14 nodn. Cac canh hoa c¢6 mau vang sang moc chéo nhau,
qua trinh né hoa bat dau tir budi chiéu va hoa nd hoan toan vao sang hom sau, sau khi

hoa no vai gid thi dng phan bat dau né va nhuy chin trudc.

Qua cua cai thao thudc nhom qua giac (hinh thudn dai, dang hinh bau duc) voi
chiéu dai khoang 7 cm, rong 3 — 5 cm. Trong qua chia tir 10 — 25 hat, qua dat kich ¢&
t6i da sau khi hoa nd 3- 4 tuan. Khi qua chin hoan toan thi bit dau c6 hién tuong kho

qua, vo qua nut doc va hat roi ra ngoai.

Hat cua cai thao co6 hinh tron hoac hinh trirng, c6 duong kinh khoang 1-2mm, hat

non ¢6 mau nau sang sau d6 chuyén mau den xam khi gia.
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Hinh 1.15. Hinh anh Cai thao: Brassica pekinensis (Lour.) Rupr (nguon: Khuyén
néng TP. Ho Chi Minh).

1.6.1.9. Cai cia: Raphanus sativus L.

Cai cu co tén khoa hoc 1a Raphanus sativus L. var. raphanistroides Mak. Cay cai
cu duoc tréng tr 1au ¢ Trung Quéc va Ai Céap. Tai Viét Nam, cay cai thuong tréng dé

lay cu lam rau, 14 dung dé mudi dua.

Vé dic diém thuc vat hoc, ciy cai cti 1a cAy than thdo co ré try phinh to thanh cu

tron hay dai va c6 mau sac khac nhau tuy ting giong. L4 thuong xé ra va co6 16ng.
Hoa c6 4 canh hoa vang nhat, trang hoac tim, canh hoa c6 van.

Qua loai cai phong, x6p, khong chia d6t, hinh chudi hat, mot 6 dung nhiéu hat.
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Hinh 1.16. Hinh anh Cai cu (Raphanus sativus L.) ( nguon: Bdch khoa toan thir mo
Wikipedia).

1.6.2. Cac dich hai chinh trong san xuit rau hoa ho thap tu:

Lam Ddng 14 tinh mién ndi nam & phia Nam Tay Nguyén, c6 dién tich ty nhién
12 976.476 ha, trong d6 dién tich d4t nong nghiép 255.000ha va 13 ving san xuét rau
quan trong cua ca nudc. Trong do, rau ho hoa thap tu 1a mdt trong nhiing cay dugc canh

tac phd bién nhat, véi diéu kién thuan loi nén thudng bi nhiéu loai siu bénh gay hai.
1.6.2.1. Sau hai chinh:

Co thé ké tén céc loai sau hai gay hai chinh trén rau hoa ho thap tu nhu:
Sau to: Plutella xylostella Linnaeus.
Sau xanh buém tring: Pieris rapae Linnaeus.
Sau khoang: Spodoptera litura Fabricius.
Sau xam: Agrotis ypsilon Hufnagel.
Rép: Brevicolyne brassicae Linnaeus.
Bo nhay: Phyllotrera striolata Fabricius.
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1.6.2.2. Bénh hai chinh:

Co thé ké tén céc loai bénh hai gay hai chinh trén rau hoa ho thap tu nhu:

Chay 14 vi khuan: Xanthomonas campestris.
Bénh swong mai: Peronopora parasitica.
Bénh théi hach: Sclerotinia sclerotirum.

Bénh thdi nhiin: Erwinia carotovora.
1.7. So' lwgc mét s6 diic diém caa sau to (Plutella xylostella linnaeus):
1.7.1. Pinh danh:

Tén khoa hoc: Plutella xylostella Linnaeus
Nganh: Arthropoda
Lop: Insecta
Bd: Lepidoptera
Ho: Plutellidae

Sau to — Plutella xylostella (L.) hay con goi la sau du, sau deo, sau nhay du, ...
12 mot trong nhitng loai sau bénh nguy hiém va gay hai nghiém trong dén cac loai thuc

vat ho cai (Xia va cong su, 2018).
1.7.2. Phan bo:

Trén thé gidi, sau to phan bd & rat nhidu nude, ¢ ca nude 6n déi va nhiét doi,
nhung duoc ghi nhan 13 ¢6 ngudn gde tir phia Biac Chau Au. Theo tac gia Lé Truong
(1982) & Viét Nam sau to bat dau gay hai tir cudi thap nién 40. Hién nay, chung xuat
hién hau nhu & tit ca cac ving trong rau ho hoa Thép tu tir dong bang ven bién 1én tin

ving cao ¢ mién nui.
1.7.3. Pic diém sinh hoc, sinh thai:

Sau non tudi 1 khi &n dyc 116 nho dudi mit 14, chui dau vao dn nhu mo 14, dé
lai biéu bi. Sau non tudi 2 gam an mat dudi 14, dé lai 10p biéu bi mit trén 14, tao thanh
nhuiing dém trong mo. Cudi tudi 2 tré di, sdu gam thung 14 thanh nhiing 13 thung. Sau
non thuong tap trung ¢ dudi mat 14, thich an 14 non va 14 banh té.

30
111



Ban ngay ngai siu to an nau dudi 14, chiéu tdi ngai bay ra giao phdi va dé trimg,
thuong dé phan tan timg qua hay thanh cum (¢ dudi mat 14, hai bén gan 14 hodc chd

16m trén 14). Nhiét d6 thich hop cho siu phat trién tt 1a 20-30°C va do am dudi 70°C.

Sau gy hai ning nhét & siu non, nhit 13 tudi 4 va 5, gy hai ning trong vu dong
xuan. Vong doi sau to thay doi theo nhiét do, nhiét do thap co thé kéo dai 50 ngay va
khoang 15 ngay ¢ nhiét do cao, nhiét do thich hop cho sdu phat trién 1a 20 - 30°C (Chi
cuc trong trot va bao vé thyc vat Thanh phd HO6 Chi Minh, 2019).

Sau to 14 loai sau an hep (olygophagus), thirc dn chinh ciia chung chu yéu 1a cac
loai rau thudc ho thap tu (Crusifera) nhu cai bap, sup lo, cai thao v.v..., ngodi ra sau to
con st dung mat s6 10ai rau khac nhu: Rau dén (Amaranthus virdis), ho cay thube phién

(Papaveraceae) va ho rau mudi (Chenopodiaceae).

Vong doi sau to trai qua 4 giai doan: trirng, sdu non, nhdng va trudng thanh. Giai
doan sau non gom 4 tudi 1 tudi 1, tudi 2, tudi 3 va tudi 4, day 1 giai doan ma loai sdu
nay pha hai mia mang. Thoi gian phat trién ciia siu to phu thudc kha chit ché vao diéu

kién khi hau, thtrc an va tdp quan canh tac cua tirng vung.

Truwéong thanh

Sau non

7-11 ngay

Hinh 1.17: Vong doi sau to.
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1.7.4. Hinh thai:

Truong thanh than dai 6 - 7mm, sai canh rong 12 - 15mm, mau xam den. Canh
trudc mau nau xam, trén c6 nhiéu chAm nhé mau nau. Tir chan canh dén goc sau canh
trude c6 mot dai mau tring ¢ ngai duc va ndu vang ¢ ngai cai; dai nay hinh nhap nho
nén c6 cam giac nhu chia lam 3 doan. Khi d4u, canh xép xién hinh mai nha, cubi canh

hoi cao 1&én, mép ngoai c6 16ng dai.

Hinh 1.18: Hinh anh con ngai truéng thanh

Tring rat nho hinh bau duc, mau vang nhat, c6 dudng kinh 0.44 x 0.26 mm
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Hinh 1.19: Hinh anh trirg sau to

Sau non cé 4 tudi, tudi 1 c6 mau tuong tw nhu mau cua 1a cay ki chu, sau do
chuyén dan sang mau xanh 14 cay nhat, day strc dai 10-12 mm. Mbi dot déu c6 16ng nho.
Phia trude mép ngoai ciia phan gdc chan bung cé mot u 16ng hinh tron, trén d6 co6 3 16ng

nho. Trén manh cimg ciia lung nguc trude co nhig chdm xép thanh hinh chir U,

Hinh 1.20: Hinh anh sau non
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Nhong mau vang nhat, dai 5 - 6mm, mét rat rd. Kén rat mong mau tréng, hinh thoi.

Hinh 1.22: Sau to giai doan dong kén (trai) va siu to tudi 4 (phai)

(nguon: John Gavloski, Heads-up on diamondback moth, Manitoba Co- operator

Farming matter, 2020)
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Sau to (Plutella xylostella Linnaeus) 1a mdt loai gay hai nghiém trong cho cac
loai cay trong thudc ho thap ty. Su tén that do ching gy ra hang nim da 1én dén 42.2
triéu tAn hoa mau trén toan thé gidi va chi phi cho viéc phong trir loai sdu ndy, néu chi
tinh riéng cho viéc nghién ctru cic bién phap phong trir ciing d 1én dén 1 ty dola mot

nam.

Ban dau viéc s dung thudc trir sdu hoa hoc to ra ¢ hiéu qua cao ddi voi viee
phong trir sau to. Tuy nhién, chi sau mét thoi gian, hiéu luc trir sdu cua cac loai thude
nay giam han, d6i khi khong con tac dung nira. Mot trong nhirng nguyén nhan chu yéu
1a do sy hinh thanh tinh khang thudc ¢ sau to. Nhung dén nay cac két qua nghién ctru

cho thay sau to di khang lai 46 loai thudc trir sau va tin sd khang thudc ngay cang ting.

Hinh 1.23: Sau to khi gay hai trén rau an 14

A: Sau to gay hai, B: Cai bip bi sau to gy hai. (nguon: Nelson Mpumi. NM-AIST,
Arusha, Tanzania.)
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CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatli¢éu nghién ciru:

Str dung 14 cua cdy dira can dé nghién ctiru. Mau 14 cay dira can duoc thu thap tir
cac khuon vién trong cdy canh trén dia ban thanh phd Da Lat, tinh Lam Pong. Thu cc
14 dira can thanh thyc & tang thir 3 va 4 tinh tir géc, khong bi ndm, siu bénh hai hay bi

chay la.
2.1.1. Dung méi, héa chit:

Bang 2.1: Dung méi va hoa chét can dung.

STT Tén dung méi, hoa chat Xuéat xir
1 | Petroleum ether 60 - 90 Trung Qudc
2 Acetone Trung Qudc
3 Nudc cat Viét Nam

2.1.2. Dung cu, trang thiét bi:

— B0 chiét Soxhlet ISOLAB xuat xt tir Dirc.
— MaAy c6 quay chan khong.

— May xay sinh td.

— Can phan tich.

— Tu séy.

— Binh phun thubc.

— Vo ghi chép.
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Hinh 2.1: Chiét tach bot 14 dira can tai phong thi nghiém.

2.2. Phuong phap nghién ctru:
2.2.1. Phuong phap chiét va thu dich chiét tir 14 cay dira can:
2.2.1.1.  Chiét Soxhlet

Cac mau 14 dira can sau khi thu thap dugc dem rura sach dudi voi nudce chay, thAm
kho bang gidy dn va cho vao ti siy ¢ nhiét d6 60°C siy cho dén khi khoi lugng 14 khong
ddi. Sau khi sy nghién nhé cac mau bang may say sinh té rdi cho vao ly nhua c6 nip

deé bao quan.

Can 500g mau bot 14 va hat 1ay 1,5L petroleum ether rdi cho vao bo chiét Soxhlet
va tién hanh chiét & 60°C trong 8 gio. Sau d6 dich chiét duoc co quay chan khong cho
dén khi dung dich con lai khoang 100ml, dem dun cach thuy cho dén khi thu duoc cao

chiét. Can dung 20g cao chiét hoa tan trong 100ml acetone thu dugc dung dich gdc.
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2.2.1.2. Phuwong phap c6 quay chan khong:

May ¢6 quay chan khong hoat dong dua trén nguyén tic nhiét do soi thay doi
theo sy thay doi ap suat. Khi ap suét giam thi nhiét do s6i ciia chat long s& giam. Khi
may hoat dong can dé binh chira mau dung dich ngap trong bé gia nhiét, nudc trong bé
duoc gia nhiét dén mét nhiét dd xac dinh. Bom chan khong hut khong khi ra khéi binh
chtra mau dé 1am giam 4p suét trong binh. Khi 4p suét trong binh giam thi nhiét do soi
ctia dung dich trong binh ciing s& giam va khi nhiét do soi ctia dung dich thap hon nhiét
d6 trong bé thi s& soi. Trong qua trinh ¢6 quay, binh chtra dung dich s& duoc quay tron
lién tuc dé tdng di¢n tich tiép xuc gitra dung dich va bé gia nhiét, nham gitp cho nhiét
dugc phan bd déu trong dung dich, tranh bi qua nhiét cuc bd. Hoi cua dung moi bay ra

khoi binh s€ dugc lam lanh boi hé théng sinh han va dugc thu lai ¢ binh thu dung maéi.

Hinh 2.2: C6 quay chan khong tai phong thi nghiém.
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2.2.2. Phwong phap khio sat hiéu lwc ciia dich chiét 1a ciy dira can ddi véi siu to

trong diéu ki¢n phong thi nghiém:

Thi nghiém gom cé 6 nghiém thirc, gdm:
— NT1: d6i chimg (DC)
— NT2: ndng d6 dich chiét 10% (DC 10).
— NT3: ndng do dich chiét 25% (DC 25).
— NT4: ndng d6 dich chiét 40% (DC 40).
— NT5: ndng do dich chiét 55% (DC 55).
— NT6: nong do dich chiét 70% (DC 70).
Céc nghiém thirc duoc bd tri ngiu nhién voi 3 1an lap lai. Mdi lan lap lai 1a 10

sau non trong mdt dia petri.
Céch tién hanh thi nghiém nhu sau:

Thu thap sau to & cac vuodn lo tai khu vuc phuong 7 dudng Thanh Mau thanh phd
Pa Lat. Dung chdi, quét nhe chung xubng hop chira béi vi sau to 1a mot loai rat nhay
cam néu sir dung tay khong bat dan dén chung bi ton thuong. Sau sau khi thu vé s& duoc
chia déu ra va tiép tuc nudi trong cac hop nhua tron va cung cap thirc an 1a 14 cai ngot
hing ngay va quan sat. Khi sau chuyén sang giai doan nhong (hoa kén) giir nguyén 14
siu bam vao khoang troi gian kén vil hoa thanh ngai thi khong can cung cép thirc an cho
chung, cho trudng thanh vao hop vai ty 1€ duc : cai la 1:1. Sau khoang 2-3 ngay ngai dé
trimg trén 14, nhitng 14 cai nay s& duoc dua vao hop riéng dé nudi. Sau khoang 2 — 4
ngay dé trimg thi sdu non né bat dau tinh tudi cla sdu theo ngay. L4 cai duoc 13y ra va

thay hang ngay dé nudi siu non.

Sau khi sau to & thé hé F1 da duoc nudi dén giai doan sinh san, cho ngai dé tring
va bit ddu nudi sau & thé hé F2 trén dia petri, khi sdu non dén tudi 2 thi bit dau thi
nghiém khéo sat hiéu luc. T dung dich gdc dem pha lodng voi nude cat dé thu duoc
cac ndng do khac nhau theo ty 18 nguyén liéu (bt dira can)/ dung méi (petroleum ether)
lan luot 1a: 20g/1, 50g/1, 80g/1, 110g/1, 140g/l (Chellasamy Panneerselvam, 2013) tuwong
g v6i cac ndng do 10%:; 25%; 40%; 55%; 70% so véi dung dich g va chi phun nudce
& mau ddi ching. Phun dich chiét & 5 ndng d6 khac nhau tuong tng véi 5 nghiém thic
va mot mau ddi chimg chi phun nudc, chi phun suwong déu hét 2 mit 14 cho udt da cia
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toan bo sau trong dia thi dimg. Sau khi phun xong lay miéng vai ming mong day lén,
tiép tuc nudi su va ghi nhan sd luong sdu con séng vao cac khoang thoi gian: 12 gid,
24 gid, 36 gid, 48 gio sau khi phun. Mdi nghiém thirc 13p lai 3 1an, bé tri theo so d6 thi

nghi¢m nhu sau:

Hinh 2.3: So dd bd tri cac 6 thi nghiém trong phong thi nghiém.
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2.2.3. Phuong phap khio sat hiéu lue ciia dich chiét 1a ciy dira can d6i véi sau to

trong diéu kién nha che phi:

Céc nghiém thuc tuong tu thi nghiém trong phong thi nghiém dugc thuc hién
trén cac ludng cai ngot dd bi sau to hai trong nha che pha - Vuon thue nghiém khoa
Nong lam, truong Pai hoc Da Lat dé khao sat hiéu luc cta dich chiét 14 cay dua can. Thi
nghiém dugc b tri theo kiéu hoan toan ngiu nhién, véi 3 1an 1ip lai. Dién tich mdi 6 thi

nghiém 13 25 m?,

BG tri thi nghiém trén 6 luéng trong twong duwong véi 6 nghiém thirc, mdi ludng
gdm c6 3 6 thi nghiém twong dwong véi 3 1an lap, lua chon cac cAy ¢ chinh giita cac 6
thi nghiém. Mdi ludng c¢6 62 6 vudng, mdi 6 rong 0,12 m? trong 4 cay, twong duong véi

mat do trong 12 33.333 cay/1.000 m2.

Tién hanh phun dung dich chiét theo cac néng d6 da dinh wdt déu hai mit 14 cia
ciy cai ngot vao budi chibu mat. Lua chon 28 cdy & giita mdi 6 thi nghiém, danh diu
cac cay co sdu to dé theo ddi s6 lugng sau con séng trude va sau xir Iy dich chiét 14 cay
dira can 1 ngay, 3 ngdy, 5 ngdy va 7 ngay. Cac nghiém thirc dugc b tri theo kiéu hoan

toan ngau nhién, cac 6 thi nghiém dugc b tri nhu sau:
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LL3 LL3 LL1 LL3 LL2 LL1
DC 70 DC DC 25 DC 10 DC 40 DC 70
LL2 LL1 LL1 LL2 LL3 LL2
DC 10 DC 55 DC 40 DC 25 DC 55 DC 70
LL3 LL1 LL2 LL3 LL2 LL1

DC 25 DC 10 DC DC 40 DC 55 DC
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Hinh 2.4: So d6 bb tri cac 6 thi nghiém trén cac luéng trong.




Hinh 2.5: Céc ludng trong duogc st dung dé khao sat hiéu luc cua dich chiét tai nha che

phua - Vuon thuc nghiém khoa Nong Lam, truong Pai hoc Da Lat.

2.2.4. Phwong phap thu thip va xir Iy s6 liéu:

Ghi nhén két qua tur cac nghiém thuc va tién hanh tinh hiéu luc cua dich chiét:
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Vi thi nghiém khéo sat hi¢u luc cia dich chiét cay dua can ddi véi siu to trong
diéu kién phong thi nghiém thi hi€u luc cua dich chiét dugc tinh béng cong thic cua
Abbott (1925): H (%) = [(C-T)/C]x100%. Trong do:

— C: s6 sau sdng ¢ nghiém thirc d6i chimg;
— T: s6 sau séng & nghiém thirc c6 xir 1y dich chiét.

Véi thi nghiém khao sat hiéu lyc cua dich chiét tho cay dira can dbi véi siu to
trong diéu kién nha che pht thi hiéu luc cua dich chiét duoc tinh theo TCVN 12561:2018
trong trudng hop xt 1y thude khi sau hai da xuét hién va c6 thé dém dugc mat do: tinh
theo cong thirc Henderson - Tilton dua trén mat do sinh vat gy hai:

E (%) =[1 — (Ta*Cb)/(Tb*Ca)]*100%. Trong do:

— E: Hiéu luc cua thude khao nghi¢m

— Ta: Mat d6 sau to con sdng & cong thire xtr Iy thudc tai thoi diém sau xtr 1.

— Tb: Mat do sau to con séng & cong thirc xtr 1y thude tai thoi diém trude xir 1y.
— Ca: Mat d¢ sau to con séng & cong thirc dbi chung tai thoi diém sau xu 1y.

— Cb: Mat d6 sau to con sdng & cong thuc ddi chimg tai thoi diém trudce xu 1y.

Céc s6 liéu thu thap duoc xir Iy thong ké bang phan mém Excel va SPSS, dua

vao so li€u da xtr 1y rut ra nhan xét va két luan.
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CHUONG 3: KET QUA VA THAO LUAN
3.1. Két qua thu miu, chiét va thu dich chiét:
Dé tai da thu thap 5kg 14 tuoi, sau khi sdy nghién thu 831,25g bot 14 kho.

Str dung bo chiét Soxhlet thu dugc 1,5L dich chiét, cd quay thu dugc 72,87g cao
chiét. Nhu vay hiéu suat chiét dat 14,57%.

Chuén bi dung dich gdc: cin dung 20g cao chiét hoa tan trong 100ml acetone thu
duoc dung dich gbc, hut 20ml dung dich gbc dem pha lodng véi nude cat theo ty 16 dung
dich gbc/nue cat 1an luot 1a: 5/45ml, 10/30ml, 20/30ml, 30/24ml, 30/12ml twong tmg
v6i cac ndng do dich chiét 1an luot 1a: 10%, 25%, 40%, 55%, 70%.

Hinh 3.1: Cay dua can tai dia phuong dugc dung lam nguyén li¢u thi nghiém
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8
S

Hinh 3.2.: Cay dtra can dugc dung dé thu hai 14 trén dia ban thanh phé ba Lat.




Hinh 3.3: La dira can dugc nghién nho bang may xay sinh té sau khi say.




Hinh 3.5: L4 dira can sau khi dwgc nghién nho va ray 1ay bot min

3.2. Két qua khao sat hiéu luc ciia dich chiét cAy dira can doi v6i siu to trong

diéu ki¢n phong thi nghiém:

Két qua theo doi so lugng sau con song tai cac thoi diém dugc thé hi¢én ¢ Hinh

3.6 dudi day:

S6 lwgng sau con song sau khi xir 1y dich chiét dira
can voi cac nong do khac nhau trong di€u kién

phong thi nghiém

12
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€
en
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| I
0
12 GSXL 24 GSXL 36 GSXL 48 GSXL
Thoi gian sau xtr 1y (gio)

EpC mDC10 =DC25 =DC40 mDC5 mDC70

Hinh 3.6: SO lugng sau con song sau khi xtr 1y dich chiét dira can vdi cadc ndong do

khac nhau trong diéu kién phong thi nghiém.

Nhén xét:
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Qua 12, 24, 36 va 48 gio sau xir 1y thi s6 lwong sdu con séng ¢ nghiém thirc DC
10 14 nhiéu nhat con & nghiém thirc DC 70 12 it nhat.

Hinh 3.7: Sau to sau khi xir 1y dich chiét.

Bang 3.1: Anh hudng cua ndng do dich chiét dén hiéu luc phong trir sdu to trong
diéu kién phong thi nghiém (Lam Ddng, 2021).

Hiéu lyc trir sau to sau xir ly (gio)
Nghiém thirc

12GSXL | 24 GSXL | 36 GSXL | 48 GSXL
DC 10 16,67 d 20,00d 33,33¢ 53,33 ¢
DC 25 20,00 cd 33,33¢ 40,00 c 60,00 c
DC 40 26,67 bc 46,67 b 66,67 b 73,33b
DC 55 30,00 ab 63,33 a 73,33 ab 80,00 ab
DC 70 36,67 a 66,67 a 76,67 a 83,33a
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CV(%) 17,20 11,23 8,90 6,39

Ghi chu: Cac gid tri trung binh trong cung mot cot di cung chit cdi khac nhau thi khdc

nhau o mirc y nghia o =0.05.

Nhan xét:
Két qua & bang 3.2 cho thy sau xtr Iy 12, 24, 36 va 48 gid, nghiém thirc DC 70
cho hiéu lyc diét trir siu to 14 cao nhét va tuong duong voi nghiém thic DC 55. Nghi¢m

thirc DC 10 cho hiéu lyc diét trir sau to thap nhat.

So sanh v&i két qua véi mot sé nghién ctru st dung dich chiét thyc vat dé phong
trtr cOn trung hai (Nguyén Ngoc Bao Chau, 2016) thi hi¢u lyc ti€u di¢t sau to cua dich
chiét cay dira can cao hon khong dang ké (60,00% so v&i 53,24%).

Hiéu lyc diét trir sdu to ty 18 thuan véi ndng do dich chiét tuy nhién khi ting nong
dd dich chiét tir 55% 1én 70% hiéu luc diét trir sdu to khong tang va chi tuong duong

nhau.

Nghiém thitc DC 10 cho két qua ty 1& sdu chét 13 thip nhat (53,33 %) va khong
c¢6 su khac biét y nghia thong ké so v6i nghiém thicc DC 25 (60,00 %). Con nghiém thirc
DC 70 (83,33 %) cho két qua ty 1& sau chét 1a cao nhat va khong c6 su khac biét y nghia
thong ké so v4i nghiém thire DC 55 (80,00 %). Ching té rang nong d6 dich chiét duéi
25% khoéng dap ung duoc hiéu qua diét sdu. Hiéu qua cua nong do dich chiét 55% lai
khong c6 sy khac biét so voi néng dd 70% nén co thé néi & dich chiét néng do 55% la

ngudng gidi han hiéu qua diét sau tdi thiéu.

Toém lai, dich chiét tir 14 cay dira can c6 hiéu luc tiéu diét sau to tudi 2 cao khi
phun & ndng d 55% - 70%, hiéu lyc kha khi phun & nong do 40%, thoi gian sau chét
nhiéu tir 36 — 48h sau khi xu 1y dich chiét.

3.3. K&t qua khao sat hiéu lwc cia dich chiét ciy dira can ddi véi sdu to trong

diéu kién nha che phu:

Két qua theo doi s6 lugng sdu con song tai cac thoi diém dugce thé hién ¢ Hinh

3.8 duoi day:
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S6 lwong sau con song sau khi xir 1y dich chiét dira
can vai cac nong do khac nhau trong diéu kién nha

che phu

2,5

2
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01,5
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g5 1
=
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0,5

0

1 NSXL 3 NSXL 5 NSXL 7 NSXL

Thoi gian sau xt ly (ngay)
EDC mDC10 =mDC25 =DC40 mDC55 mDC70

Hinh 3.8: SO lugng sau con song sau khi xtr 1y dich chiét dira can véi cac nong 4o

khac nhau trong diéu kién nha che phu (LAm Dong, 2021).

Nhan xét:
Qua 1, 3, 5 va 7 ngdy sau xur Iy thi s6 luong sdu con sdng & nghiém thirc DC 10
1a nhiéu nhat con & nghiém thirc DC 55 va DC 70 12 it nhat.
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Bang 3.2: Anh huong cua néng do dich chiét dén hiéu luc phong trir sau to trong
diéu kién nha che phu (LAm Dong, 2021).

Hiéu lwe trir sdu to sau xir ly (ngay)
Nghiém thirc

1 NSXL 3 NSXL 5 NSXL 7 NSXL
DC 10 0.00d 5.81d 15.32d 38.04d
DC 25 6.48 c 16.20 c 26.85¢C 43.98 cd
DC 40 13.06 b 26.67 b 39.72 b 54.17 bc
DC 55 12.96 b 46.29 a 56.48 a 63.89 ab
DC 70 26.67 a 46.67 a 52.78 a 67.22 a
CV(%) 30.10 18.41 10.29 11.95

Ghi chu: Cac gia tri trung binh trong cung mot cot di cung chir cdi khac nhau thi khac

nhau o mirc y nghia o =0.05.
Nhan xét:

Két qua & Bang 3.4 cho thay sau xtr 1y 1, 3, 5 va 7 ngdy, nghiém thitc DC 70 cho
hiéu luc diét trir siu to 1 cao nhat va tuong duong véi nghiém thirc DC 55 con nghiém

thirc DC 10 va DC 25 cho hiéu lyc diét trir sau to thip nhét.

Két thuc thi nghiém, nghiém thitc DC 10 cho két qua ty 16 sau chét 1a thip nhat
(38.04 %) va khong c6 su khac biét y nghia thong ké so v6i nghiém thie DC 25 (43.98
%). Con nghiém thirc DC 70 cho két qua ty 1& sau chét 1a cao nhét (67.22 %) va khong
c6 su khac biét y nghia thdng ké so v6i nghiém thirc DC 55 (63.89 %).

Hiéu lyc trir sau dat mirc trung binh kha sau 7 ngay khi xir Iy & nong do dich chiét

55% va khong khac biét so voi xir Iy & nong d6 70%.
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Tom lai, dich chiét tir 14 ciy dura can ¢ hiéu luc muc trung binh kha tiéu diét sau
to trong diéu kién nha che phu khi xir Iy & ndng do tir 55%, thoi gian sau chét nhiéu tir

3 — 7 ngay sau khi xir 1y dich chiét.

CHUONG 4. KET LUAN VA KIEN NGHI

4.1. Ket luan:
Tt cac két qua cua cac thi nghi€ém, nhém nghién ctru dua ra mot s6 két luan sau:

— P thu duge 5kg 1a dira can, ché bién dugce 831,25g bot 14 kho, thu duoc 1,5 lit
dich chiét va co quay thu duoc 72,87¢g cao chiét tir 1a cdy dira can. Hiéu suét chiét
dat 14,57%.

— Trong diéu kién phong thi nghiém, hi¢u luc di¢t trir sau to cao nhat khi xir 1y dich
chiét tir 14 cAy dira can & nong do 55% va 70% (dat 80% va 83% sau 48 gid). S
dung dich chiét co néng do 40% da co6 hi¢u luc kha diét trir sau to (dat 73% sau
48 giod). Hiéu luc diét sau to thap khi xir Iy dich chiét & nong do 10% va 25%. Co
trén 50% sb sau chét & 12 gid sau xur 1y dich chiét ciy dira can nong do >40%.

— Hiéu luc trir siu to hai cai caa dich chiét cay dura can trong diéu kién nha che phu
cao nhat khi xir Iy & néng do 55% va 70% (dat 63,89 va 67,22% sau xu ly 7
ngay), & nong d6 dudi 40%, 25% va 10% cho hiéu liuc diét trir sau to thip (twong
ung 54,17%, 43,98% va 38,04% & 7 ngay sau xu ky).

— St dung dich chiét tir 14 cay dua can & néng dd 55% cho hi€u luc phong trur sau

to cao va tiét kiém duoc nguyén vat liéu.
4.2. Kién nghi:

Chang t6i sé dua trén nhitng két qua da dat duoc tir nghién ciru nay dé tiép tuc

nghién ctru:

- Nghién ctru phuong phép chiét, dung moi chiét dé 1am tang hiéu suit chiét ciing

nhu giam gia thanh dich chiét tir 14 loai cay dira can.
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- Nghién ctru dung méi, phu gia dé hoa tan, bao quan hop 1y dich chiét, danh gia
hiéu luc chiét & ndng do cao hon, hiéu qua kinh té khi st dung dich chiét dé xur
1y sau to.

- Kiém tra hoat chét c6 trong dich chiét va danh gi4 anh hudng cua dich chiét
Xuat tir 14 cay dira can dén cac chi tiéu sinh truong va phat trién cdy rau an l1a
thudce ho Thap tu.

- Danh gia anh huong dich chiét cay dira can dén thién dich va cic sinh vat cd

ich khac.
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LOI CAM ON

Nhom sinh vién thyc hién dé tai “Khao sat hiéu luc phong trir sau to (Plutella xylostella)
hai rau an 14 tir dich chiét cdy dira can (Catharanthus roseus L.) xin chan thanh cam on
Truong Pai hoc Pa Lat da tai trg kinh phi dé nhom c6 thé thuc hién dé tai Nghién ctru

Khoa hoc sinh vién cap truong nam 2021.
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PHU LUC

Data file:
Title:

Function: ANOVA-1
Data case no. 1 to 15

One way ANOVA grouped over variable 1 (1)
with values from 1 to 5.

Variable 2 (2)

ANALYSISOFVARIANCETABLE
Degrees of Sum of Mean

Freedom Squares Square F-value Prob.

Between 4 1174.462 293.615 23.149 0.0000
Within 10 126.835 12.683

Total 14 1301.296
Coefficient of Variation = 30.10%

Var. VARIABLENo.2

1 Number Sum Average SD SE
1 3.00 0.000 0.000 0.00 2.06

2 3.00 19.440 6.480 5.78 2.06
33.0039.170 13.057 3.37 2.06
4 3.00 38.890 12.963 3.21 2.06
5 3.00 80.000 26.667 2.89 2.06
Total 15.00 177.500 11.833 9.64 2.49
Within 3.56

Bartlett's test
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Chi-square = 26.875
Number of Degrees of Freedom = 4
Approximate significance = 0.000

WARNING: One or more factor levels have a variance of zero.
This will cause a large Chi-Square value.

Error Mean Square = 12.68
Error Degrees of Freedom = 10
No. of observations to calculate a mean = 3

Least Significant Difference Test
LSD value = 6.479 at alpha = 0.050

Original Order Ranked Order

Mean 1 =0.0000 D Mean 5 = 26.67 A
Mean 2 = 6.480 C Mean 3=13.06 B
Mean 3 =13.06 B Mean 4 =12.96 B
Mean 4 =12.96 B Mean 2=6.480C
Mean 5 = 26.67 A Mean 1 = 0.0000 D

Variable 3 (3)

ANALYSISOFVARIANCETABLE
Degrees of Sum of Mean
Freedom Squares Square F-value Prob.

Between 4 3948.114 987.028 36.308 0.0000
Within 10 271.845 27.185

Total 14 4219.959
Coefficient of Variation = 18.41%

Var.VARIABLENo.3
1 Number Sum Average SD SE

13.00 17.420 5.807 5.04 3.01
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2 3.00 48.610 16.203 7.65 3.01
3 3.00 80.000 26.667 2.89 3.01
4 3.00 138.880 46.293 3.21 3.01
53.00 140.000 46.667 5.77 3.01
Total 15.00 424.910 28.327 17.36 4.48
Within 5.21

Bartlett's test

Chi-square = 2.081

Number of Degrees of Freedom =4
Approximate significance = 0.721

Error Mean Square = 27.19
Error Degrees of Freedom =10
No. of observations to calculate a mean = 3

Least Significant Difference Test
LSD value = 9.486 at alpha = 0.050

Original Order Ranked Order

Mean 1 =5.807 D Mean 5 = 46.67 A
Mean 2 =16.20 C Mean 4 =46.29 A
Mean 3 = 26.67 B Mean 3 = 26.67 B
Mean 4 = 46.29 A Mean 2 =16.20 C
Mean 5 =46.67 A Mean 1 =5.807 D

Variable 4 (4)

ANALYSISOFVARIANCETABLE
Degrees of Sum of Mean
Freedom Squares Square F-value Prob.

Between 4 3604.177 901.044 58.222 0.0000
Within 10 154.760 15.476

Total 14 3758.937
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Coefficient of Variation = 10.29%

Var. VARIABLENo.4
1 Number Sum Average SD SE

13.00 45.960 15.320 3.72 2.27
2 3.00 80.550 26.850 5.78 2.27
33.00119.170 39.723 2.10 2.27
4 3.00 169.450 56.483 1.60 2.27
53.00 158.330 52.777 4.81 2.27
Total 15.00 573.460 38.231 16.39 4.23
Within 3.93

Bartlett's test

Chi-square = 3.325
Number of Degrees of Freedom = 4
Approximate significance = 0.505

Error Mean Square = 15.48
Error Degrees of Freedom =10
No. of observations to calculate a mean = 3

Least Significant Difference Test
LSD value = 7.157 at alpha = 0.050

Original Order Ranked Order

Mean 1 =15.32 D Mean 4 = 56.48 A
Mean 2 = 26.85 C Mean 5 =52.78 A
Mean 3 =39.72 B Mean 3=39.72 B
Mean 4 =56.48 A Mean 2 =26.85C
Mean 5=52.78 A Mean 1 =15.32 D

Variable 5 (5)

ANALYSISOFVARIANCETABLE
63

144



Degrees of Sum of Mean
Freedom Squares Square F-value Prob.

Between 4 1878.773 469.693 11.515 0.0009
Within 10 407.905 40.791

Total 14 2286.678
Coefficient of Variation = 11.95%

Var. VARIABLENo.5
1 Number Sum Average SD SE

13.00 114.130 38.043 5.74 3.69

2 3.00 131.940 43.980 6.26 3.69

3 3.00 162.500 54.167 7.22 3.69

4 3.00 191.670 63.890 4.82 3.69
53.00 201.670 67.223 7.52 3.69

Total 15.00 801.910 53.461 12.78 3.30
Within 6.39

Bartlett's test

Chi-square = 0.411

Number of Degrees of Freedom =4
Approximate significance = 0.982

Error Mean Square = 40.79
Error Degrees of Freedom = 10
No. of observations to calculate a mean = 3

Least Significant Difference Test
LSD value = 11.62 at alpha = 0.050

Original Order Ranked Order

Mean 1 = 38.04 D Mean 5 =67.22 A
Mean 2 = 43.98 CD Mean 4 = 63.89 AB
Mean 3 =54.17 BC Mean 3 =54.17 BC
Mean 4 = 63.89 AB Mean 2 =43.98 CD
Mean 5 =67.22 A Mean 1 = 38.04 D
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Variable 6 (6)

ANALYSISOFVARIANCETABLE
Degrees of Sum of Mean

Freedom Squares Square F-value Prob.

Between 4 760.000 190.000 9.500 0.0019

Within 10 200.000 20.000

Total 14 960.000
Coefficient of Variation = 17.20%

Var. VARIABLENo.6

1 Number Sum Average SD SE
1 3.00 50.000 16.667 5.77 2.58
2 3.00 60.000 20.000 0.00 2.58
33.00 80.000 26.667 5.77 2.58
4 3.00 90.000 30.000 0.00 2.58
53.00 110.000 36.667 5.77 2.58

Total 15.00 390.000 26.000 8.28 2.14
Within 4.47

Bartlett's test

Chi-square = 53.483
Number of Degrees of Freedom = 4
Approximate significance = 0.000

WARNING: One or more factor levels have a variance of zero.
This will cause a large Chi-Square value.

Error Mean Square = 20.00
Error Degrees of Freedom =10
No. of observations to calculate a mean = 3

Least Significant Difference Test
LSD value = 8.136 at alpha = 0.050
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Original Order Ranked Order

Mean 1 =16.67 D Mean 5 = 36.67 A
Mean 2 = 20.00 CD Mean 4 = 30.00 AB
Mean 3 = 26.67 BC Mean 3 = 26.67 BC
Mean 4 = 30.00 AB Mean 2 = 20.00 CD
Mean 5 =36.67 A Mean 1 =16.67 D

Variable 7 (7)

ANALYSISOFVARIANCETABLE
Degrees of Sum of Mean

Freedom Squares Square F-value Prob.

Between 4 4693.333 1173.333 44.000 0.0000
Within 10 266.667 26.667

Total 14 4960.000
Coefficient of Variation = 11.23%

Var. VARIABLENo.7

1 Number Sum Average SD SE

1 3.00 60.000 20.000 0.00 2.98

2 3.00 100.000 33.333 5.77 2.98
33.00 140.000 46.667 5.77 2.98

4 3.00 190.000 63.333 5.77 2.98

5 3.00 200.000 66.667 5.77 2.98

Total 15.00 690.000 46.000 18.82 4.86
Within 5.16

Bartlett's test

Chi-square = 27.011
Number of Degrees of Freedom =4
Approximate significance = 0.000
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WARNING: One or more factor levels have a variance of zero.
This will cause a large Chi-Square value.

Error Mean Square = 26.67
Error Degrees of Freedom = 10
No. of observations to calculate a mean = 3

Least Significant Difference Test
LSD value = 9.395 at alpha = 0.050

Original Order Ranked Order

Mean 1 =20.00 D Mean 5 = 66.67 A
Mean 2 = 33.33 C Mean 4 =63.33 A
Mean 3 = 46.67 B Mean 3 =46.67 B
Mean 4 =63.33 A Mean 2 =33.33C
Mean 5 = 66.67 A Mean 1 =20.00 D

Variable 8 (8)

ANALYSISOFVARIANCETABLE
Degrees of Sum of Mean

Freedom Squares Square F-value Prob.

Between 4 4773.333 1193.333 44.750 0.0000
Within 10 266.667 26.667

Total 14 5040.000
Coefficient of Variation = 8.90%

Var. VARIABLENo.8

1 Number Sum Average SD SE
1 3.00 100.000 33.333 5.77 2.98
2 3.00 120.000 40.000 0.00 2.98
33.00 200.000 66.667 5.77 2.98
4 3.00 220.000 73.333 5.77 2.98
5 3.00 230.000 76.667 5.77 2.98
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Total 15.00 870.000 58.000 18.97 4.90
Within 5.16

Bartlett's test

Chi-square = 27.011

Number of Degrees of Freedom = 4
Approximate significance = 0.000

WARNING: One or more factor levels have a variance of zero.
This will cause a large Chi-Square value.

RANGE

Error Mean Square = 26.67
Error Degrees of Freedom =10
No. of observations to calculate a mean = 3

Least Significant Difference Test
LSD value = 9.395 at alpha = 0.050

Original Order Ranked Order

Mean 1 =33.33C Mean 5 =76.67 A
Mean 2 =40.00 C Mean 4 = 73.33 AB
Mean 3 = 66.67 B Mean 3 = 66.67 B
Mean 4 = 73.33 AB Mean 2 =40.00 C
Mean 5=76.67 A Mean 1 =33.33C

Variable 9 (9)

ANALYSISOFVARIANCETABLE
Degrees of Sum of Mean
Freedom Squares Square F-value Prob.

Between 4 2000.000 500.000 25.000 0.0000
68
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Within 10 200.000 20.000

Total 14 2200.000
Coefficient of Variation = 6.39%

Var. VARIABLENo.9
1 Number Sum Average SD SE

1 3.00 160.000 53.333 5.77 2.58

2 3.00 180.000 60.000 0.00 2.58

3 3.00 220.000 73.333 5.77 2.58

4 3.00 240.000 80.000 0.00 2.58

53.00 250.000 83.333 5.77 2.58

Total 15.00 1050.000 70.000 12.54 3.24
Within 4.47

Error Mean Square = 20.00
Error Degrees of Freedom =10
No. of observations to calculate a mean = 3

Least Significant Difference Test
LSD value = 8.136 at alpha = 0.050

Original Order Ranked Order

Mean 1 =53.33 C Mean 5=83.33 A
Mean 2 = 60.00 C Mean 4 = 80.00 AB
Mean 3=73.33B Mean 3=73.33 B
Mean 4 = 80.00 AB Mean 2 = 60.00 C
Mean 5 =83.33 A Mean 1=53.33C
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LOI CAM ON

Truéc hét, ching em xin chan thanh cam on nha truong da tao diéu kién cho sinh
vién dugc tham gia nghién ciru khoa hoc nham cung ¢6 va tich liiy duoc nhiéu hon céc

kién thuc ciing nhu nang cao k§y ning.

Chung em xin bay to 1ong biét on dén c¢6 Vii Thi Bao Ngoc - Khoa Hoa hoc va
Moi truong - Truong Pai hoc Pa Lat, nguoi di tan tinh huéng dan, giup d&, dong vién,
giai quyét nhitng van dé kho khin, cung cap kién thirc va tao moi diéu kién tét nhat cho

ching em trong suét qua trinh thuc hién dé tai nghién ctu.

Chuing em xin chan thanh cam on ¢6 Trinh Thi Piép, cd Nguyén Thi T6 Uyén da

huéng dan, gop y trong qua trinh nghién ciru dé chiing em hoan thanh dé tai tét hon.

Chiing em ciing xin cdm on anh Huynh Long Cwong, anh Nguyén Vin Ha da

gitp chdng em thu hoach mau.

Chung em xin gui 16i cam on dén quy thay ¢ truong Pai hoc Pa Lat, dac biét 1a
quy thay c¢6 Khoa Hda hoc va Méi trudng, Khoa Su pham da tan tdm truyén thu nhiing
kién thirc, K nang va ca sy dam mé véi bo mon Hoa hoc cho chling em trong nhiéu nam

hoc, gitp ching em c6 thém dong luc dé thyuc hién dé tai nghién ca nay.

Chding con xin cam on gia dinh d3 ludn & bén, dong vién khuyén khich trong qué

trinh thyc hién dé tai cling nhu theo hoc tai truong.

Cudi cuing, xin cam on tap thé 16p HHK42SP di chia sé, dong vién trong ca qué

trinh thuc hién dé tai nay.
Kinh chdc moi nguoi sic khoe, hanh phic va ludn thanh cong trong cudc séng.
Nhom sinh vién
Nguyén Thi My Lé&

Tu My Ngéan
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Ho va tén Lop M4 s6 sinh vién
Nguyén Thi My L& HHK42SP 1810081
Tu My Ngéan HHK42SP 1810084
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LO1 MO PAU
Doi sdng ngay cang phét trién, x& hoi ngay cang hién dai thi con ngudi lam viéc
trong mdi trudng d6 cling bi cudn theo 1am cho cuong do 1am viéc cing thang hon,
moi trudng bi 6 nhiém, thoi gian nghi ngoi vui choi it di. Con ngudi it ¢6 thoi gian
chim s6c dén stc khoe cua minh va ngudi than, tir d6 dé nay sinh ra nhiéu van dé
vé sizc khoe. Viéc tim kiém va sir dung ngudn nguyén liéu tir thyuc vat dé 1am ting
hé théng mién dich, gitp diéu tri bénh 12 mot trong nhiing van dé thiét yéu ma xa

hoi dat ra cho khoa hoc ching ta.

Viét Nam 1a quéc gia nam & ving nhiét di, c6 nhiéu diéu kién cho cac loai
sinh vat phét trién va tao ra sy phong phu da dang vé hé sinh thai véi gan 12.000
loai thuc vat, trong s6 nhitng cay xung quanh cudc song thuong nhat thi sa 1a mot
cay cay vo cuing thong dung. Con ngudi khéng chi biét dén sa nhu 1a mét gia vi di

kém v&i cac mon an lanh ma con duoc st dung lam thudc va san xuét tinh dau.

Tinh dau nay duogc sir dung trong cac chat khir mui, nuéce hoa, dau goi dau, co
tac dung chdng nén, giam dau dau va dau nira dau, hd tro hoat dong caa hé tiéu hoa,
Vva giam nguy co tram tram, xua dudi con tring,...O dat nuéc Indonesia, ré sa duoc
phdi hop vai nhiéu vi thude khac dé chita bénh vang da ¢ dang nudc sic; dung nudc
nay stc miéng hang ngay dé chita dau rang. Néu ding ngoai da, tinh dau sa con
duoc dung chung véi céc tinh dau khac dé xoa bop giam dau co, nhic moi. Tinh
dau sa voi mui thom dé chiu con dugc ding trong nganh cong nghiép my pham va

huong ligu.

Cho dén hién tai, & nude ta da c6 rat nhiéu dé tai nghién cau vé tinh chat, thanh
phan ciing nhu tng dung,...vé cac hop chét cé trong tinh dau sa. Tuy nhién hiéu suat
ctiia qué trinh chiét tach tinh dau cé loi nay con khé thap, chinh vi vay ching toi
quyét dinh tién hanh nghién ctru phuong phap tach chiét tinh dau cay sa véi noi
dung: “Nghién ciru téi wu héa qua trinh chiét tach tinh dau sa chanh nho su hé

tro cua enzyme cellulase”

Chdng tdi hi vong rang véi nhitng két qua nghién ciru dugc cua dé tai hét hop
vé6i nhiéu cong trinh nghién ctu trude dy vé sa cling nhu tinh dau sa chdng ta s& ¢6
mot kién thirc tong hop dé nang cao hiéu qua sir dung cua loai tinh dau nay.
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CHUONG 1. TONG QUAN
1.1 TINH HINH NGHIEN CUU TRONG NUOC VA NUOC NGOAI

1.1.1 Trong nwéc

Téc gia Phung Thi Ai Hiru vao nam 2012 véi dé tai: “Nghién ctu chiét tach va
xéc dinh thanh phan héa hoc tinh dau cay sa chanh & quan Cam Lé- Pa Ning” da trinh
bay mot sé két qua: Tinh dau sa chanh c6 mot sb thanh phan hda hoc 1a p-Citral
(22,96%); trans-Geraniol (3,58%); (R)-(+)-p-citronellol (32,76%); selina-6-en-4-ol
(10,97%); o-Cadinol (3,66%); va ( *)- Cadinene (2,32%), 2-lsopropenyl-4a,8-
dimethyl1,2,3,4,4a,5,6,7-octahydronaphthelene (2,10%). Trong do B-Citral, trans-

Geraniol c6 tng dung rat 16n trong cudc séng.

Téc gia Nguyén Qudc Chau Thanh vao nam 2013 véi dé tai “Trich ly va khao
sat thanh phan hoa hoc cua tinh dau sa chanh (Cymbopogn Citratus Stapf.)” va nghién
ctu trén két luan: Tinh dau sa chanh cd cac thanh phan chinh (S)-cis-Verbenol
(4,94%); beta-Myrcene (9,98%); cis-Citral (37,20%); trans-Citral (44,27%); 2,6-
Octadien-1-ol, 3,3-dimethyl-acetate (1,00%).

Téc gia Hoang Thi Bich vao nam 2017 véi dé tai “Nghién cau sir dung enzyme
trong chiét tach va 1am giau mot sb san pham ngudn géc thién nhién”. Luan &n tién si
nay nghién ctru vé mot s6 enzym da duoc nghién ciru tng dung nham hd trg qué trinh
chiét tinh dau tr canh 14, tir vo qué Cinnamomum cassia va tir gé gio bau Aquilaria
crassna. Va luan an da thanh cong khi st dung hé enzyme Laccase-Htec2 dé xir Iy cac
nguyén lidu canh 14 va vo 14 qué trude khi chung cit cho hiéu suat thu hoi tinh dau
ting 1én rd rét, ty 18 gia ting canh 14 qué dat 41,7%, vo qué dat 14,57%, thoi gian
chung cét tinh dau duoc rdt ngan. Trén co sé cac két qua thu duoc, mot qui trinh cong
nghé chung cat tinh dau canh 14 qué ¢ enzyme hd tro da duoc dé xuat. Nghién cau
trén 1a nghién cau ung dung enzyme dau tién ¢ Viét Nam trong viéc chiét xuat tinh

dau.

Téc gia Poan Bao Duy véi cong trinh “Nghién ctu quy trinh chiét tach tinh
dau sa chanh & viing Quang Nam- Pa Ning” nim 2018 da thu duoc mot sb két qua
nhu sau. Nghién cau da dé cap dén viéc chiét tach tinh dau sa chanh bang phuong
phap 16i cudn hoi nuéc va anh huong cua thoi gian thu hoach va thoi gian chiét dén
tinh dau thu dugc. D& tai ndy nhan xét ham lugng tinh dau sa thu dugc bang phuong
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phap 16i cudn hoi nudce 14 0,64%; ham lugng tinh dau sa thu dugc giam theo thoi gian
thu hoach, ddng thoi ¢ thoi gian chiét téi wu 1a 3h.

1.1.2 Nwéc ngoai

Vao nam 2011, Nur Ain. AH, va cac cong su la Zaibunnisa. AH, Halimahton
Zahrah. MS va Norashikin. S da nghién cttu mot phuong phap thiét ké thir nghiém dé
chiét xuat sa (Cymbopogon citratus), st dung chiét xuét long c6 &p suit (PLE). Két
qua cua dé tai dugc cong bd nhu sau: cac didu kién hoat dong duoc téi wu hoa thu
dugc cho PLE chiét xuét tinh dau sa chanh, dun néng & 167°C, ap suat 1203 psi va
thoi gian tinh 1a 20,43 phut.

Hai niam sau d6, tc gia Ranitha M, cting mét sé cong su Abdurahman H. Nour,
Ziad A. Sulaiman, Azhari H. Nour va ThanaRaj S di nghién cttu so sénh tinh dau sa
chiét dugc bang phuong phap 16i cuén hoi nudc truyén théng va tinh dau chiét duoc
duéi sy hd tro cua 10 vi séng. Nghién ciru dua ra két luan rang, ham luong tinh dau
chiét dugc dudi su hd tro caa 1o vi song 1a 1,46% trong khi phwong phéap chiét thong
thuong chi dat 0,98%

Déng thoi nam 2013, Karim Hosnia, Imed Hassenb, Hedia Chaabanec,
Maroua Jemlic, Sana Dallalid, Houcine Sebeid va Hervé Casabiancae da nghién ctu
vé su hd tro ciia enzyme dén viéc chiét xuat tinh dau tir co xa huong va huong thao.
Nghién ctru d3 c6 duoc két ludn nhu sau: O xa huong, tng dung cua cellulase,
hemicellulase va su két hop ciia ca hai enzyme lam ting san luong tinh dau lan luot
la 63, 55%, 23,72% va 109%. O huong thao, xir Iy bang enzyme dan dén ting san
luong dau 1én 5%, 50% va 20% ddi voéi cellulase, hemicellulase va su két hop cua ca

hai enzyme tuong ung.

Niam 2019, Y Variyana cing cac dong nghiép 1a M Mahfud, Z Ma'sum, Bl
Ardianto, LP Syahbana va DSBhuana d3 nghién ctiu t6i vu hoa qué trinh chung cat
tinh dau sa bang 16 vi song theo phuwong phap bé mat dap tng (RSM). Dya trén phan
tich, thir nghiém va su thdng nhat cua cac két qua thir nghiém, cd thé két luan rang cac
diéu kién ti vu 1a cong suét caa 10 vi song & 600W, kich thudc nguyén lidu trong 0,5
cm va thoi gian chiét 1a 90 phut. Trong diéu kién t6i wu ndy, san luong tinh dau chiét
duoc la 1,817%.
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1.2 GIOI THIEU VE SA CHANH VA MQT SO PAC PIEM CUA LOAI

Cay sa chanh (Cympobogon citratus) thudc ho Lia (Poaceae) va c6 ngudn goc &
vung nhiét déi va 6n doi 4m cua luc dia A, Au, Phi. Loai sa ndy phan bé nhiéu ¢ An D9,
cac nude Dong Nam A nhu Viét Nam, Thai Lan, Campuchia, Malaysia, mot sé nuéc
chau Phi, va viing Caribe. O nuéc ta, sa chanh duoc trong hau hét & khap cac tinh phia
Bic nudc ta, tap trung & mot sb nong truedng nhu Viét Trung (Quang Binh), Thach Ngoc
(Nghé Tinh cii ), Ctru Long (Ha Son Binh cii), Bic Son (Bac Thai cii). Sau nam 1975,
cay sa con dugc nghién ciu va trong trot & cac tinh phia Nam nhu mién Dong Nam B,

Tay Nguyén, ...

Hinh 1.1 Cay sa chanh (Cympobogon citratus)

Sa chanh 12 cay than co, séng duoc 1au nim thudng moc thanh bui ram, than cao
khoang tir 80 -150cm. Thén sa hinh tron va dugc tao thanh boi cac be 1a 6m sat vao
nhau. Phan géc sa c6 nhiéu dét mau tim, ci sa thyc ra 1a than sa phinh to ra va noi 1én
mat dat. Cu sa ¢6 mau xanh nhat, thuén dai. L4 sa hep, dai gidng nhu 14 laa, mép 14 co
rang cua nho, dau 14 cong. Hoa sa c6 nhiéu bdng nho, khéng c6 cudn. Cum hoa gom
nhiéu bong nho khéng cudn. Toan b cay c6 mui thom dic biét. Mua hoa sa thuong nam
vao khoang thang 3 dén thang 4, nhung ¢ Viét Nam chua thu dugc qua. Sa cd thé séng
1au nim nho vao bo ré phat trién rat manh ma.
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Ngoai ra con ¢ mot sb loai khac nhu sa diu (Cymbopogon flexuosus) c6 nguon
g6c & An Do, Sri LanKa, Myanma va Thai Lan. Sa Sri Lanka (Cymbopogon nardus) va
sa Java (Cymbopogon winterianus) 1a trong tu nhu cac loai trén, nhung ¢ thé moc cao
t6i 2m va cd phan gbc cay mau do, loai ndy c6 dugce dung dé san xuét tinh dau sa, duoc
ding trong xa phong, thudc trir mudi trong céc loai binh xit diét con tring hay nén ciing
nhu trong diéu tri bang xoa bép dau thom. Cac thanh phan co ban cua tinh dau sa la
geraniol va citronelol, 1a cac chat khir triing, vi thé né dugc dung trong cac chét tay ué
va xa phong dung trong gia dinh. Ngoai viéc san xuét tinh dau s, ca hai loai ndy ciing

dugc dung trong 4m thyc hay lam ché dé udng.

Sa hong hay sa hoa hong (Cymbopogon martinii) 1a mét loai khac duoc st dung
trong céng nghiép san xuat nudc hoa. NG 12 loai co song 1au naim moc thanh bui cao téi
150 cm vai cac 14 nho va than cta nho hon so vai c&c loai trén. Cac |4 va hoa chia tinh
dau c6 huong vi thom ngot, duoc sir dung trong san xuat geraniol. N6 ciing duoc chung
cat thanh tinh dau palmarosa va duoc sir dung trong diéu tri bang dau thom vi c6 tac

dung lam dju dé giam bét cac cang thang than kinh.

La cay chiu han nhung chiu ngap Gng kém. Nhiét do thich hop ddi véi cay sa la
24-28°C. Cay sa phat trién kém khi nhiét do dudi 10°C. Trén 35°C sa ciing sinh truéng
kém. Luong mua thich hop la 1500 — 2000 mm/nam.

Ré sa & ré chum, moc tap trung & ddt than dau tién cua cay sa va c6 kha ning
phét sinh trén tat ca cac dét cua than, nhanh. Trong diéu kién dat toi xop giau chét hitu
co, bd ré c6 thé phan bd rong toi hon 20cm va an sau vao trong long dat tir 15- 20 cm.
Mic du 1a loai ciy hoa thao nhung cay sa chanh lai c6 bo ré co kha ning chiu han kha
t6t so vai cac lodi cay cuing ho khéc, tuy nhién d6 am cao va dét toi x6p van 1a diéu kién
t6t nhat cho bo ré phét trién. Do am cua dat thap hay qua cao déu rat bét lgi cho ré phat

trién.

Than cay sa ¢ nhiéu dét, cac gbc co dot rat ngan chi tir 0,2 dén 3cm, cac dbt ¢
phia trén dai din nhung khong quéa 2cm. Vi vay chiéu cao cy bién dong tir 10 dén 20cm.
Trén mdi d6t cdy mang mot mam 14, mai mam ngu moc so le va dai ré c6 thé phat sinh
ra nhiéu ré, nén cac dét cua doan than trén ciing phat sinh ré bat dinh. Cac mam ngu
phét sinh trén than khoe tao thanh nhanh cap I, cac nhanh cép I ciing phat sinh ra nhiéu
nhanh cip 1. Do vay ban dau trong cay sa vé sau s& phat trién thanh bui. Trung binh
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mot cay sa co thé phat sinh 80 - 100 nhanh. Pat tét va du dinh dudng, da am c6 thé dat
t6i 130 - 150 nhanh. Do be 14 6m gan vong than va xép sat nhau nén than sa phia trén

c6 mau trang nga, doan gdc than c6 mau nau vang.

L4 sa 12 bo phan dé chung cét tinh dau. L& gém c6 be 14 6m sét than, c6 goc 14 va
phién 14 dai, mén hon be. Chiéu dai phién 14 gip 1,5 t6i 2 1an be 1a. Chiéu dai 14 bién
dong rat 16n tir 0,5 dén 0,7m cé biét c6 thé 1én dén 1,3 hay 1,6m. Trong k¥ thuat chim
s6c chlng ra can chii y dé cho cay c6 tan 1a rong, phién 14 phat trién tét dé nang suét va

ty 1¢ tinh dau trong 14 cao.

Ciling nhu cac hoa mau khac, 1a sa phai thu hoach dtng lra thi méi duoc san
luong 14 16n va ti ¢, chat luong tinh dau cao. Thoi gian dun dang lta Ay ciing chi &
pham vi mot s6 ngay nhat dinh, cho nén can bé tri nhan luc thu hoach kip thai, néu mudn

¢ nang suét cao.

1.3 TINH DAU SA CHANH
1.3.1 Tong quan veé tinh dau
1.3.1.1 Dinh nghia
Tinh dau (essential oils) 12 mot hon hop cua nhiéu thanh phan, thuong c6 mui
thom, khong tan trong nudc, tan trong dung méi hiru co, bay hoi dugc ¢ nhiét do thuong

va 6 thé diéu ché duoc tir thao moc bang phuong phéap cat kéo hoi nudc.

1.3.1.2 Pgc tinh chung ciia tinh ddu

Vé trang thai, da s 1a chat long ¢ nhiét do thuong. Mot sé ¢ dang ran: methol,
borneol, camphor, vanillin, heliotropin. Tinh dau thuong khdng mau hozc c6 mau vang
nhat, mot s6 hop chat azulen lai c6 mau xanh muc. Pa s6 tinh dau c6 moi dé chiu, mot
s6 it c6 mui hac gay kho chiu. Ching cé vi cay, sé khac lai c6 vi ngot tly theo thanh
phan cau tao. Tinh dau khong tan hoic it tan trong nuwéc nhung lai tan trong ethanol va
cac dung méi hiru co khac. Nhirng tinh dau khac nhau thi ¢é nhiét d6 s6i khéac nhau, c6
ning suat quay cuc cao ta huyén hoac hitu huyén, chi sé khic xa dao dong tir 1,45 dén
1,56. Tinh dau rat d& bi oxy hoa, sy oxy hoa nay thudng xay ra cing véi su tring hop

hoa chuyén tinh chat dau thanh nhua.
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1.3.1.3 Thanh phan héa hec

Nhom sa cho tinh dau véi thanh phan chu yéu la Citronellal va genariola
(citronnelle). Trong nhom nay cé loai Cymbopogon winterianus, Cymbopogon nardus
(L.) Rendl. (Andropogon nardus L.) c6 ham lwong tinh dau cao va chat luong tét nht,
sau ddy dén cdy sa Cymbopogon confertiflorus Stapf cho it tinh dau hon, chat lwong

cling kém hon.

Nhom sa cho tinh dau véi thanh phan chu yéu 1a xitraia (Lemon grass-Verveine
des indes) 1am tinh dau c6 mui chanh rat r3. Bing dau nhom sa nay 1a sa Cymbopogon
flexuosus Stapf. (Andropogon flexuosus Nees), sau dén loai Cymbopogon citratus

Stapf, (Andropogon schoenanthus L.).

Ngoai hai nhém nay con mét s6 1oi sa cho tinh dau cd thanh phan khéac han mic
dau vé hinh thai va giai phau rat kho phan biét nhu loai sa Cymbopogon martinii (Roxb.)
Wats, thi thir motia cho tinh dau goi & essence Palma rosa hay Geranium des Indes chua
t6i 75-95% geraniola, con thi Sofia lai cho mot thir tinh dau khéng chta geraniola ma

lai chi c6 ancol perilic.

Phan I6n tinh dau chira terpen va nhiing dan xuat c6 chira oxy cua terpen nhu
ancol, anhehit, ete, este, lacton,... Mt s6 thanh phan chinh trong tinh dau cho cac phan
g dac biét cia nhém chc, tao thanh cac san pham két tinh hay cho mau. Dya vao dac

tinh nay dé dinh tinh va dinh luong cac thanh phan chinh c6 trong tinh dau.

Tecpen la tén goi nhdm hidrocacbon khéng no thuong c6 cong thac chung la
(CsHs)n V6i N> 2, thudng gap trong gidi thuc vat. Tecpen c6 nhiéu trong tinh dau thao

mdc nhu tinh dau théng sa, qué, chanh, cam.,...

Céc dan xuit chira oxi cua tecpen nhu ancol tecpen, xeton, andehit tecpen hay
cacboxylic, este tecpen,... lai duoc goi 1a tecpenoit. Chung thudng c6 mui thom hap dan

hon so vai c4c tecpen cung loai.

Tecpen va tecpenoit d6i khi con dugc goi chung 12 isoprenoit boi cau tao chung
cuia mach cachon cua ching chinh 1a su ldp ghép cac méc xich isoprene véi nhau theo

trat tu “dau ndi dudi”.
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Bang 1.1 Mot sé loai Tecpen

CTPT Loai Tecpen Vidu
CsHs Hemitecpen
=
Isopren
CHj
CioH16 Monotecpen :
H;C /\CH2
Limonen- Tinh dau cam, chanh
CisHa4 Sesquitecpen
N\ \ VAV AV
Farnensen- Tao ra mui cia tao xanh
CooHs2 Ditecpen
N N N N N N
CaoHas Tritecpen
Squalen- Dau gan ca map
CaoHea Tetratecpen W ;
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B-caroten — Sic td d6 trong ca rét

n  (CsHs)n Politecpen

Polyisopren- Cao su thién nhién
1.3.1.4 Cac yéu té anh hwéng dén qué trinh chiét tach tinh ddu
Do chin: nguyén liéu dugc khao sat khi ca cua cay sa c6 do cang mong, mau xanh

dam & 14, than cang khong bi mém, khi d6 s& 6n dinh vé luong tinh dau.

Do tuoi: nguyén liéu bi khd, dap, ung ciing 1am anh hudng dén ham luong va
chét lugng tinh dau trudc khi tién hanh chiét tach tinh dau. Do d6, néu dé nguyén liéu
héo trong mot thoi gian dai s& dwa dén giam khoi lugng tinh dau chi trong nguyén liéu,
viéc ndy s& dan dén mot sb thanh phan khéng bén cua tinh dau bi phan hay 1am cho tinh

dau thu duoc khong con cd chat luong cao

Do sach: nguyén liéu cang sach thi chét lugng tinh dau thu duoc cang cao. Do
vay, khi chiét tach can phai lam sach, loai bo chét ban, cac dbi tugng khdng phai 1a doi

tugng can chiét tach ra khoi nguyén liéu.

Mubi cho vao dung mdi chiét: khi nong d¢6 mubi thay d6i lam anh hudéng dén

nong do va thai gian chiét tinh dau.

1.3.2 Tinh dau sa chanh

Sa chanh chira 1-2% tinh dau mau vang nhat, thom mui chanh véi thanh phan
chua yéu 1a citral (32-35%), geraniol. TUy theo loai sa, thanh phan cua tinh dau thay doi
va c6 gia tri khac nhau. Tinh dau sa cat tir cAy sa Cymbopogon nardus (L.) Rendl. (sa
Xrilanca) va cdy Cymbopogon winterianus Jowitt (sa Giava) ¢4 tir 20 dén 40% geraniola
va citronellola, 40% dén 60% xitronellala. Loai thir hai dwoc trong nhiéu ¢ Giava, Pai
Loan, Trung My (Guatemala), Ghine, Mangat. Tinh dau sa cat tr cdy sa chanh
Cymbopogon flexuosus va C. citratus chira tir 70% dén 80% citral. Loai sa chanh nay
duoc trong nhiéu ¢ An Do, Mangat, dao Como, Trung My (Guatemala), Chau Phi
(Congo, Kenya).
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1.3.2.1 Geraniol
- C6 cong thac phan tir 1a C1oH180.

- Hop chit thudc loai ancol khéng no c¢6 hai ndi trong phan tar mach khong vong.

- Cong thtc cau tao: (CH3)2C=CH-CH,-CH-C(CH3)=CH-CH,OH (2,6-octadien-1-
ol,3,7-dimethyl )

- Geraniol 14 hdn hop cta hai dong phan hinh hoc : dang Z 1a geraniol, dang E 1a nerol

- Chat léng khdng mau cé ts = 229°C, khéi luong riéng d= 0,881g/cm? , khéng tan

trong nudc, tan trong etanol hoac ete.

- Geraniol con c6 trong tinh dau cé4c loai hoa hong, khuynh diép, cai huong...

CHs CHs
CH,OH
S S
CH,OH
H,;C CHj H5C CHs;
Geraniol (2) Nerol (E)

Hinh 1.2 Cong thirc ciu tao caa Geraniol va Nerol

1.3.2.2 Citral
- Cong thtc phéan tir: C10H160=CyH1sCHO

- CTCT la (CH3),C=CH—-CH,—CH>—(CH3)C=CH—-CHO
- Danh phép IUPAC: 3,7-dimethylocta-2,6-dienal

- La mét hop chat thuoc loai andehit khéng no va 1a mét trong nhitng andehit quan

trong nhét cua tinh dau sa chanh.

- Citral 12 hdn hop cua hai ddng phan hinh hoc: dang Z la geranial (citral A) va dang E

neral (citral B).
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CH; CHj

X N o N
\ o
Geranial Neral

Hinh 1.3 Céng thuc ciu tao cua Geranial (Citral A) va Neral (Citral B)

1.3.3 Céng dung
1.3.3.1 Trong dém thzec

Sa 12 loai cay duoc biét dén nhu mot nguy@n liéu quen thude déi voi ngudi dan
Viét Nam trong doi séng hang ngay qua cac mon dn dam chét dan toc. Trong cudc song
hién dai ngay nay, sa chanh va tinh dau sa chanh con dugc sir dung rong réi va tng dung
vao nhiéu trong thuc pham, sa duoc dung dé 1am gia vi, an song hay ché bién cac mén
an, udp thit, c4,... Than sa dung dé nau cac mon lau vai nhiéu huong vi khac nhau hozc

cit nhuyén dé 1am cac loai nu6c chim an kém rat dam da.

1.3.3.2 Trong my phdam

Sa con la nguyén liéu khdng thé thiéu trong nganh cong nghiép my pham vi n6
c6 rat nhiéu loi ich cho da. Bic biét véi mui hwong diu nhe va cac chat vitamin tu nhién
c6 san ma tinh dau sa chanh con dugc chiét xuat 1am nudc hoa va 1a mot than duoc tri

rung toc rat hiéu qua.

- T4c dung cua tinh dau sa chanh véi lan da: tinh dau sa chanh c6 tac dung khang
nam, khang khuan rat manh, gidp da sach myn, ciang min; c¢é thé ding hdn hop 1-2 giot
tinh dau sa chanh tron véi cac loai dau nén dé tao thanh mat na dudng da thién nhién,
giit am cho da, gilp té bao da phat trién. Bén canh do, ciing ¢ thé xong hoi thuong
Xuyén véi tinh dau sa chanh gidip han ché sy phat trién cia mun, ngin ngira 130 hoa da
cuc ki hiéu qua. Tinh dau sa cai thién chat lugng lan da nhu giam mun tring ca va mun
nhot; dung trong massage ciing c6 tac dung lam sin chic cac co va cac md trong co thé,

tao cam giac thu gian, thoai mai
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- Cham séc toc: tinh dau sa c6 kha ning tiéu diét cac té bao ung thu trong co thé,
nho d6 cac té bao nang nudi toc s& duoc bao vé khoi nguy co bi ton thwong din dén
bénh rung toc; co thé pha vai giot tinh dau sa chanh véi nudc am dé goi dau, sau d6 goi
lai v&i nude sach, gilp mai toc tré nén sang béng, chic khoe va giam rung toc. Luu ¥

khi dung tinh dau sa chanh thi khéng nén dung dau xa.

- Lam nuéc hoa: tinh dau sa chanh thuong duoc dung trong san xuat nuéc hoa,

tao ra nhitng mui huong nhe nhang va thom mat.

1.3.3 Trong y hoc
Sa chanh va tinh dau sa chanh rat c6 gia tri trong viéc hd tro diéu tri cac bénh doi

véi cac hé tim mach, than kinh tiéu héa va hé mién dich.

- R6i loan tiéu hda: Tra tir cly sa cd tac dung hd tro tiéu hoa, dau da day, ndng trong
ngudi, co that rudt, tiéu chay. N6 ciing gitip giam thiéu cac van dé vé khi trong co thé
vi ¢0 kha nang thu gidn cac co da day, khong chi loai bo khi tir rugt ma con ngan ngura
su day hoi. Hon nira sa con c6 vi cay, tinh 4m ¢ tc dung lam ra mé héi, 4m bung, gidp
tiéu hoa, khoi nén, théng khi, sat tring, khir ué, tiéu dom... Cé thé nau phdi hop véi
Huong nhu, Hing chanh, Budi... dé x6ng giai cam, sot. L4 sa dung pha nuéc udng giai
nhiét va thong tiéu, tiéu thuc; phong ngira son lam chudng khi, st rét nga nudc. Tinh
dau sa chanh c6 tac dung rét tét trong viéc giai doc cho co thé, kich thich tiéu hoa va
khic phuc cac bénh vé duong rudt. Khi bi ¢ néng, khé tiéu hay tron vai giot tinh dau sa
chanh véi dau nén nhu dau dira, dau hanh nhan, jojoba va cha xat hd hop trén vao co6

hong, viing nguc va bung dé giam dau va cai thién tiéu hoa.

- Tinh dau sa duoc sir dung dé ting cudng va cai thién cac chic niang hé than
kinh, hd trg diéu tri mot sb rdi loan cua hé than kinh nhu Alzheimer, bénh Parkinson, co

giat, chéng mat, run ray chan tay...
- B sung cac tinh chat cd trong sa s& ¢6 hiéu qua trong viéc giam huyét ap, ting
tuan hoan mau va gilp giam bét tat ca cac van dé vé huyét ap.

- Bén canh d6, mot nghién ciru gan day cua Pai hoc Ben Gurion (Israel) cho thay
trong cay sa c6 chat Citral, mot hop chit chinh c6 tac dung tiéu diét cac té bao chét trong

C4c té bao gay ung thu va giit lai cac té bao thuong. Ngoai ra, tinh dau sa chanh con c6
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kha nang chong viém sung, nam moc, khang khuan, diét cén tring va chdng oxy hda rat
hiéu qua.

- Tinh dau sa chanh gidp khir trang, 1am lanh vét thuong: Vé6i dic tinh khang
khuan cuc cao, tinh dau sa chanh ¢ tac dung rat tét trong viéc khir tring, 1am lanh vét
thuong. Pha tinh dau sa chanh véi nudc theo ti 16 1:3 rdi ldy bdng gon raa sach vét
thuong, vét cit nho, vét bam tim...s& gilp sat tring, han ché sy phat trién cua vi khuan
gilp vét thuong nhanh hdi phuc hon. Ngoai ra cong thirc nay ciing co thé sir dung trong
viéc han ché sy phat trién cua céc loai ki sinh, nAm méc trén da va céc yéu té khac gay

ra mun nhot.

- Tinh dau sa chanh gilp giam cang thang va ngi ngon: Bén canh su ndi bat vé
tinh khang khuan thi tinh dau sa chanh con nho vao mui huong dic trung ma dem lai
nhiéu cong dung trong viéc cham séc sirc khoe cho con ngudi. Véi mui thom diu nhe,
d& chiu, twoi mat, tinh dau sa chanh gilp giam cing thang, bét lo lang va diéu tri ching
mat ngu, gilp ngu sau va ngon hon. Chi can ding may khuéch tan hoic dén xong tinh
dau dé khuéch tan tinh dau vao trong khéng khi, phong ngu, chd nghi ngoi. Ngoai ra co
thé dung tinh dau massage sa chanh hozc cho tinh dau sa chanh vao kem dudng da roi
massage khip co thé , sir dung déu din mdi ngay s& gilp cai thién duoc ching dau dau,

mat nguL.

- Xong hoi giai cam: Khi bi cam ching ta can phai c6 phuong phap diéu tri ngay
tranh bi cam ning hon. Nhung viéc lam dung thudc tiy dé giai cam ciing khong phai la
su lya chon téi wu. Trong cac bai thudc dan gian sa dugc xem 1a mot thanh phan khong
thé thiéu gidp giai cam v cuing hiéu qua. Véi tinh dau sa nho hdn hop vai giot tinh dau
sa chanh va tinh dau huong nhu két hop tinh dau buéi vao chau nudc néng, dung khin
trum kin mit va chau nuéc khoang 15-20 phat gidp ra mo hoi, luu thong khi huyét, hét
cam cim. Hozc ¢ thé nho vai giot tinh dau sa chanh vao bon tim nudc 4m dé tam ciing

gilp giai cam va ngan ngtra mun trén da hi¢u qua.

- Thu gidn co bap: Néu co bip cing va dau, co thé sir dung tinh dau massage sa
chanh lam giam viém va giam dau. Hogc chi can cho vai giot tinh dau sa chanh vao bon
tam nu6c 4m dé ngdm minh rdi massage nhe nhang tai cac chd bi dau gitip cai thién luu

thdng mau, giam dau hiéu qua. Ngoai ra viéc ngdm chan trude khi di ngai bang hdn hop
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nudc 4m va tinh dau sa chanh gilp giam dau nhirc gan ban chan, chita hdi chan va khir

doc rat tot.

- Giam dau d4u: Huong thom diu nhe, twoi mat trong tinh dau sa chanh c6 kha
nang thong miii, mat hong, di sau vao tirng hé thdng cam xdc cta ndo bo mang lai cam
giac thoai mai, d& chiju. Nén khi bi dau dau do cing thing hay do hocmon trong co thé
thi hdy pha lodng tinh diu sa chanh véi cac loai dau nén nhu jojoba, cam gao, dau dira. ..
bbi 1én thai duong va sau gy roi massage nhe nhang sé ca thay dé chiu hon rat nhiéu.
Ddng thoi co thé st dung phuong phap rat phd bién va tién loi hon d6 1a st dung dén
x0ng tinh dau, may khuéch tan dé mui huong lan toa vao khdng gian, khong chi giam

dau dau ma con c6 nhiéu tac dung tét khac cho sirc khoe.

1.4 GIGI THIEU VE EMZYME CELLULASE

Enzyme Cellulase Ia mot phirc hé enzyme co tac dung thuy phan cellulose thong
qua phan cat cac lién két B-1,4-glucoside trong cellulose, 1a mot enzyme rat phd bién
trong cong nghiép chi dung sau amylase va protease nén ung dung cua chung déi véi
cdng nghiép 1a rat Ion. Cellulase c6 kha ning thuy phan cellulose thanh dudng. Ché
pham cellulase thuong dung dé ting chét lugng thyc pham va thic an gia stic, dong thoi

cling ding dé 1am tang hiéu suat trich ly cac chat tir nguyén liéu thyc vat.

1.4.1 Cau trdc ciia enzyme Cellulase

Cellulase c6 ban chét 1a protein duoc ciu tao tir cac don vi axit amin, cac axit
amin duoc ndi véi nhau bai cac lién két peptid -CO-NH- . Ngoai ra, trong cau trdc con
c6 nhitng phan phu khac, cau tric hoan chinh cua céc loai enzyme nhém endoglucanase
(EG) va exoglucanase (CBH) gidng nhau trong hé cellulase ciia nAm sgi, gém mat trung
tam x(c tac va mot dudi tan cling, phan dudi nay xuat phat tir trung tam xtic tic va duoc
gan thém vang glycosil hoa, cudi dudi 1a vang gin két véi cellulase (CBD: cellulose
binding domain). Ving nay c6 vai trd tao lién két véi cellulose, trong qua trinh thay
phan cellulose c6 su twrong quan manh gitra kha nang xtc tac phan giai cellulose cia cac
enzyme Vva i luc cua enzyme nay doi véi cellulose. Hon nita, hoat tinh ciia enzyme nay
dwa vao cellulose va kha ning két hop cua CBD véi cellulose. Sy c6 mit cia CBD s&
hd trg cho enzyme cellulase thuc hién viéc cat dut nhiéu lién két trong cellulose. Ving
gan két vai cellulose co cau tao khéc vai lién két thong thuong cua protein va viéc thay
d6i chiéu dai cua vung glycosil héa ¢ anh hudng dén hoat tinh xdc tac cua enzyme.
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1.4.2 Tinh chit cia enzyme Cellulase
Cellulase thiy phan cellulose ty nhién va cac dan xuat nhu carboxymethyl
cellulose (CMC) hoic hydroxyethyl cellulose (HEC). Cellulase cat lién két B-1,4-

glucosid trong cellulose, lichenin va cac p-D-glucan cia ngii cc.

Cellulase hoat dong ¢ pH tir 3 - 7, nhung pH t6i wu trong khoang 5 - 6, hoat tinh
cao & pH= 6. Nhiét d6 hoat dong thich hop 1a 55°C, bén & 30- 40°C. Hoat tinh bj phé
hity hoan toan ¢ 80°C trong 10 dén 15 phit.

Cellulase bi trc ché bai cac san pham ciia nd nhu glucose, cellobiose va bi ¢ ché
hoan toan boi Hg. Ngoai ra, enzyme nay con bi tc ché boi cac ion kim loai nhu Mn, Ag,
Zn & mic do nhe.

1.4.3 Nguon géc cia enzyme Cellulase

Enzyme Cellulase duoc thu nhan tir cac ngudn khac nhau, rat phong pha nhu:

dong vat, thuc vat, hay vi sinh vat,...

- bong vat: dich tiét da day bo, cac nhém than mém,. ..

- Thyc vat: trong hat ngii c6¢ nay mam nhu dai mach, yén mach, lta mi, mach

den...

- Vi sinh vat; cac loai xa khuan, vi khuan, nim sgi, nAim men,. ..

Trong thyc té ngudi ta thudng thu nhan enzyme cellulase tir sinh vat, cac chang
sinh vat thuong st dung la:

- Nam méc: Aspergillus niger, Aspergillus oryzae, Aspergillus candidus. ..

- Xa khudn: Actinomyces griseus, Streptomyces reticuli...

- Vi khuan: Acetobacter xylinum, Bacillus subtilis, Bacillus pumilis. ..

1.4.4 Phan loai enzyme Cellulase

Vé phuong dién héa hoc, cellulose 1a mot polyme dwoc ciu tao tir cac don vi
B-glucose ndi voi nhau bang lien két B-1,4-glucoside. Cellulose 1a thanh phan
polysaccharide chu yéu cua vach té bao thyc vat. Dya vao dic diém caa co chit va co

ché phan cit, enzyme Cellulase duoc chia thanh 3 loai:

+ 1,4-B-D-glucan cellobiohydrolase (EC 3.2.1.91)
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+ 1,4-B-D-glucan 4-glucanohydrolase (EC 3.2.1.4)
+ B-D-glucoside glucohydrolase (EC 3.2.1.21)

Céc enzyme nay dugc tim thay trong vi khuan séng trong da day cé bo va mot sb

nim nhu: Trichoderma, Aspergillus,. ..

1.4.5 Hoat luc ciia enzyme Cellulase (co ché thity phan cellulose)
Thuy phan cellulose phai c6 su tham gia cua ca 3 loai enzyme cellulase, néu thiéu

di mot trong ba loai enzyme trén thi khdng thé thity phan phan ti cellulose dén cung.

Tur nhitng nghién ctu riéng Ié d6i véi ting loai enzyme dén nghién ctru tac dong
t6ng hop cua ca ba loai enzyme trén sé& thay phién nhau phan huy cellulose dé tao thanh
san pham cudi cing la glucose. C6 nhiéu cach giai thich khac nhau vé co ché tac dong
cua cellulase, trong d6 cach giai thich do Erikon dua ra dwgc nhiéu nguoi cdng nhan

hon ca.

Theo Erikson va cac cong tac vién (1980), co ché tac dong hiép dong cua 3 loai
cellulase nhu sau: dau tién endoglucanase tac dong vao ving vo dinh hinh trén bé mat
cellulose, cit lién két B-1,4-glucosid va tao ra cac dau mach tu do. Tiép do, exoglucanase
tan céng cit ra timg doan cellobiose tir ddu mach duogc tao thanh. Két qua tac dong cua
endoglucanase va exoglucanase tao ra cac celloligosaccharit mach ngan, cellobiose,

glucose, - glucosidase thay phan tiép tao thanh glucose.

Céc loai vi sinh vat c¢6 kha niang sinh tong hop cellulose trong diéu kién ty nhién
thuong bi anh huong boi tac dong nhiéu mat caa cac yéu té ngoai canh nén co loai phat
trién rat manh, c6 loai lai phat trién yéu. Chinh vi thé, viéc phan huy cellulose trong tu

nhién dugc tién hanh khong dong bo va xay ra rat cham.

Trong diéu kién phong thi nghiém hay diéu kién cong nghiép, viéc phan hay
cellulose bang enzyme, ngoai cac yéu té ky thuat nhu nhiét do, pH, nong do, ham luong
enzyme. .., mot yéu td anh huong hét sic quan trong 1a tinh déng bo cua hé enzyme tur
nhiéu nguon sinh vat khac nhau. Qua trinh thuy phan chi ¢ thé dugc tién hanh dén san

pham cudi cung khi sir dung dong bo ba loai enzyme cellulase.
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1.5 CAC PHUONG PHAP CAT VA XAC PINH THANH PHAN HOA HQC TINH
DAU

1.5.1 Cac phuwong phap chung cit

1.5.1.1 Phwong phdp chung cit 16i cuén hoi nwéc.

Phuong phap nay duoc coi 13 phuong phap cd dién va phé bién nhit hién nay.
Phuong phap chung cét 16i cudn hoi nuéc dya trén sy khuéch tan va 16i cuén theo hoi
nudéc cua nhitng hop chat hitu co trong tinh dau khi tiép xtc voi hoi nuée ¢ nhiét do cao.
Sy khuéch tan sé& dé dang khi té bao chira tinh dau trrong phong do nguyén liéu tiép xtc

vé6i hoi nuée bio hoa trong mot thoi gian nhat dinh.

Chung cat c6 thé duoc dinh nghia 1a: “Sy tach roi cia mot hdn hop nhiéu chat
long duya trén su Khac biét vé ap suat hoi cta chung”. Trong trudng hop don gian, khi
chung cat mot hdn hop gém 2 chat long khong hoa tan vao nhau, ap suat hoi tong cong
cua hai ap suét hoi riéng phan. Do d6 nhiét do soi cua hon hop sé& tuong tng Vi ap suat
hoi tong cong xac dinh, khdng phu thudc vao thanh phan cua hdn hop, mién 1a luc d6
hai pha long van con ton tai. Néu vé duong cong &p suat hoi cua tirng chat theo nhiét
do, roi vé dudng cong &p suat hoi téng cong, thi tng voi mot &p suat, s& dé dang suy ra
nhiét do séi twong tng cua hdn hop va nhan thay nhiét do sdi cua hdn hop ludn ludn

thap hon nhiét do soi cua tirng hop chat.

Chinh vi dic tinh 1am giam nhiét d6 s6i ndy ma tir lau phuong phap chung cét
hoi nudc la phuong phap dau tién duge dung dé tach tinh dau ra khoi nguyén liéu thyc

vat

Ngay khi nguyén liéu dugc lam v& vun thi chi ¢ mot sé mé chua tinh dau bi v
va cho tinh dau thoét tu do ra ngoai theo hoi nudc cudn di. Phan 16n tinh dau con lai
trong cac mo thyc vat s& tién dan ra ngoai bé mat nguyén liéu bang su hoa tan va tham
thau. Nhu vay su hién dién ctia nudce rat can thiét, cho nén trong trudng hop chung cat
sir dung hoi nudc qua nhiét, cha ¥ tranh dimg dé nguyén lidu bi kho. Nhung néu luong
nuéc sir dung qué thira thi ciing khong c6 loi, nhat 13 trong trudng hop tinh dau c¢é chia

nhitng cau phan dé tan trong nudc.

Ngoai ra, vi nguyén liéu duoc 1am v& vun ra cang nhiéu cang tét, can lam cho
I6p nguyeén liéu c6 mot do x6p nhat dinh dé hoi nuéc co thé xuyén ngang qua I6p nay

dong déu va dé dang.
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Nhitng cdu phan ester trong tinh dau thuong dé bi thay phan cho ra acid va alcol
khi dun néng trong mét thoi gian dai véi nudce. Do dé, dé han ché hién tuong nay, su

chung cat hoi nudc phai dugc thuc hién trong mot thoi gian cang ngan cang tét.

Khi chung ct, nudc can pha kin nguyén liéu nhung phai chira mot khoang khéng
gian tuong ddi 16n phia trén 16p nude, dé tranh nuwdce s6i manh 1am vang chit nap qua
hé théng hoan luu. Nhiét cung cip c6 thé dun truc tiép bang cui lra hoic hoi nuée dan
tir ndi hoi vao. Trong truong hop chat nap qua min, ling chit xudng phia duéi thi can

trang bi thém nhitng thiét bi khudy tron trong sudt thoi gian chung cét.

Su chung cat nay khong thich hop véi nhirng tinh dau dé bi thay phan, nhitng
nguyeén liéu xop va roi rac rat thich hop cho phuong phap nay. Nhitrng cau phan cé nhiét
d6 sbi cao dé tan trong nudc s& kho hoa hoi trong khéi luong 16n nude phu, khién cho

tinh dau san pham sé& thiéu nhiing chat nay.

Uu diém cia phuong phap nay la nhiét do caa luong hoi nudc dan qua nguyén
liéu chtra tinh dau c6 thé cao hon 100°C (hoi qua nhiét), nho d6 o thé ting nhiét d6 cat
va tang hiéu qua cét tinh dau. Nhiét do cia hoi nudce duge diéu chinh cao hay thap phu
thudc vao ban chat cia nguyén lidu va tinh dau. Hon nita, véi viéc dung hoi nudc sé
khong xay ra hién tuong qué nhiét cuc bd gay chay. Chinh vi vay phwong phap nay rat
phU hop vai nhiéu nhién liéu va nguon nguyén lidu da dang, dac biét 1a nguyén liéu ré,

cu, qua c6 nhiéu chat bot.

Tuy nhién phuong phap nay lai c6 thoi gian chung cat kha lau, nén khdng ¢ loi
d6i véi nhitng nguy@n liéu c6 ham lwong tinh dau thap, chat luong tinh dau thu dugc c6
thé bi anh huong néu trong tinh dau c6 nhitng cau phan dé bi phan huy. Béi véi nhiing

tinh dau c6 nhiét do soi cao thuong cho hiéu suat chiét kém.

1.5.1.2 Ky thugt chiét c6 hé tre vi séng

Ky thuat chiét co hd tro vi séng di dugc tng dung trong chiét xuat nhiéu hop
chat hitu co, cac hop chat tu nhién va tinh dau. Do tinh dic biét trong qua trinh truyén
nang luong, ki thuat chiét c6 hd trg vi song 1am tang hiéu qua chiét 1én nhiéu lan so véi
phuong phap chiét truyén théng.

Khi chiéu btc xa dién tir ¢ tan s6 2450 MHz (btic xa trong viing vi song cua dai
song dién tir) vao moi trudng cac chat phan cuc, cac phan tir s& chiu dong thoi 2 tac
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dong: su dan truyén ion va sy quay ludng cu dudi tic dung cua dién truong. Ca 2 tac
dong nay 1am sinh ra nhiét trong 10ng khdi vat chat 1am cho viéc gia nhiét nhanh va hiéu

qua hon rat nhiéu so véi phuong phap dan nhiét truyén théng.

Duéi tdc dung cua vi song, nudc trong cac té bao thuc vat bi nong Ién, ap suat
bén trong ting dot ngot lam cac mo chua tinh dau bi va ra. Tinh dau thoét ra bén ngoai,
16i cudn theo hoi nuéc sang hé thdng ngung tu (phuong phap cit kéo hoi nuéc) hoic
hoa tan vao dung méi hitu co dang bao phu bén ngoai nguyén lidu (phuong phap chiét).
Ngoai viéc nuéc bi tdc dung nhanh chéng, cac thanh phan tinh dau ciing bi 4nh huong

boi vi sdng, ndng Ién rat nhanh 1am tang toc do khuéch tan va béc hoi cua tinh dau.

1.5.2 Phwong phap sic khi - khdi phé (GC - MS)

Khéi phd thuong duoc ap dung dé phan tich dinh tinh cac hop chat hitu co da
duoc tinh ché. Ngoai ra no con dugc tng dung trong sac ky nhu 1a phuong phap phan
tich c6 tinh chon loc cao. Sic ky két hop néi khéi phé (gas chromatography/ mass
spectrometry, GC/MS) dugc ap dung rong rai trong phan tich dinh tinh va dinh luong
hdn hop cac hop chét hitu co bay hoi. Nguoc lai, sic ky 1ong két ndi khdi phd (liquid
chromatography/ mass spectrometry, LS/MS) lai 1a phuong phap phan tich dinh tinh va

dinh luong rat manh cho hdn hop cac hop chat hitu co khé bay hoi.

Hé thong GC - MS bao gom hai phan chinh: may sac ky khi va may quang pho
khéi. Hai thanh phan may sic ky khi va quang duoc sir dung cting nhau, cho phép muc
d6 nhan dang nguyén t6 tot hon nhiéu so véi viéc tach roi s dung riéng biét hai thanh

phan nay vi:

- Khong thé xac dinh chinh xac mot phan tir cu thé bang may sic ky khi hoac

quang phd khéi.

- Qua trinh quang phé khéi thuong doi hoi mot mau rat tinh khiét trong khi sic
ky khi str dung may do truyén théng khong thé phan biét giita nhiéu phan tir xay ra trong

ciing mot khoang thoi gian dé di qua cot (nghia 1a c6 cung thoi gian luu).

- Poi khi hai phan tir khac nhau ciing c¢6 thé c6 mot mau twong ty cac manh ion

héa trong may quang pho khi.

Két hop hai qua trinh 1am giam kha nang xay ra 15i, vi rat kho c6 kha ning hai
phan tir khac nhau s& hoat dong theo ciing mét cach trong ca sic ky khi va may quang
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pho khéi. Do d6, khi phd khéi lwong xac dinh xuét hién tai thoi diém luu giir dic trung
trong phan tich GC - MS, théng thuong sé 1am ting su chéc chin rang chat phan tich c6

trong mau.

Ngay nay nho su két hop cua sic ky khi va khéi phd c6 thé nhan nhanh chéng
cac thanh phan cua tinh dau. Céc thanh phan cua tinh dau sau khi di qua cot sic ky duoc
chuyén vao budng bin pha caa khdi phd. O day, ching bi ban phé bai mot chum dién
tr ¢6 ning luong 70eV dudi &p suat 10 — 107 mmHg thanh cac phan manh nho. Cac
manh nay duoc chuyén qua khdi phé ky ghi lai s6 luong cac manh cung khéi lugng cua
ching thanh phé. Do ciu trdc phan tir cua cac thanh phan 1a xac dinh nén sé manh va
quy luat phan manh 1a xac dinh. Nho vay, néu c6 mét thu vién pho khoi cua cac chat thi
cd thé so sanh phd nay vai cac pho khéi cia cac chat trong thu vien pho. Néu o sy triing
I3p trén 90% thi cd thé coi la trung nhau va cac thanh phan cua tinh dau duoc nhan dang.
Diéu nay cang chinh xac hon khi két hop véi kinh nghiém phan tich va quy luat phan rd

chét.
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1 POI TUQONG NGHIEN CUU

Bang 2.1 Thong tin mau nghién cau

~_ TénVigt Ténkhoa MOtd  Noildy o Khdi
Ky hiéu B . Ngay lay
Nam hoc mau mau lwong
SA1l Sa chanh % . Don 10/3/2021 5000g
Mau tuoi,
Cympobogon .. Duong-
, c6  mui
Sa citratus Lam 20/3/2021 50009
SA2 . thom nhe .
chanh bong 10/4/2021 50009

(*) Mau c6 sy hd trg cua enzyme trong qua trinh cét tinh dau

2.2 THOI GIAN NGHIEN CUU
Dé tai duoc thuc hién tir thang 12/2020 dén thang 5/2021 tai Phong thi nghiém
Chuyén dé Hoa Hitu co, Truong Dai hoc Da Lat.

2.3 PHUONG PHAP NGHIEN CUU

2.3.1 Phwong phap cit tinh dau nho c6 sw hd tro cia enzyme cellulase
Trén co s& phan tich cac tai liéu tham khao va diéu kién kha thi cua phong thi
nghiém, dé tai nay dung phuong phap chung cat 16i cuén hoi nude dudi sy hd tro cua

enzyme cellulase dé thu tinh dau trong mau nghién ctu.

Nguyén liéu, nuéc va enzyme cellulase duoc cho vao binh cau, cung cap nhiét
truc tiép dé hdn hop nguyén liéu va nude bién thanh hdn hop hoi tinh dau - nudc, chuyén
qua bo phan 1am lanh (6ng sinh han) dé ngung tu lai thanh hdn hop long tinh dau - nudc.
Hon hop dugc dan vao bo phan phan ly dé tach tinh dau va nuéc thanh 2 phan riéng

biét. Qua trinh nay dugc mé ta trén so do Hinh 2.1
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Lam lanh, ngung tu _ | Hdn hop long tinh dau va
nudc

Hoi tinh dau + nuéc

|

Nguyén li¢u chira
tinh dau, nudc da va

N

y 1 Nudc
chuaquaxuly
enzyme
T Tinh dau
Nhiét

Hinh 2.1 So d6 qua trinh cat kéo hoi nuéc tinh dau

2.3.2 Phuwong phép phan tich thanh phan tinh dau

Str dung phuong phép sac ky khi két hop khdi phd (GC- MS) dé nhan dang cac
thanh phan caa tinh dau. Mau duoc gui di phéan tich tai Trung Tam Nghién ctu va
chuyén giao cdng nghé. Phong thi nghiém Nghién ctru va Phét trién Hoéa Dugc TP.HCM
bang phuong phap GC- MS dudi cac diéu kién sau:

- Tén thiét bi GC-MS: May sac ki khi ghép khéi ph6 (GC-MS) hiéu SCION SQ
456-GC.

- Loai cot: Rxi-5ms hi¢u RESTEK (30m x 0.25mm (i.d),0.25um df).
e Diéukién sdac ky:

- Khi mang: Heli (helium)

- Toc do dong khong doi: 1ml/ phat

- Nhiét d6 dau phun: 250°C

- Mau duoc bom theo ty 1¢ 1:50

- Nhiét do ngudn ion hda : 250°C
e Churong trinh sac ky:

- Bit dau véi nhiét do 1a 50°C va giit trong 1 phut
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- Sau d6 nhiét do duoc tang 1én 80°C vai toc do 30°C/ phit
- Tiép tuc tang nhiét d6 1&n 170°C véi tde d6 tang nhiét 5°C/ phut

- Cubi cung ting nhiét d6 1&n 280°C vai tdc d6 tang nhiét 50°/ pht va giir dang
nhiét & 280°C trong vong 3 phit.

2.3.3 Phuong phap xir Iy mau

Sau ddy 1a mot s6 chi tiéu dé tién hanh thu hoach sa trong qua trinh nghién ctu:

- Thoi diém thu hai lGc cAy sa dd co tir 5 - 6 14 truong thanh. La tuoi c6 mau xanh,

khong c6 dau hiéu cua hién twong la vang hay kho.

- Khi thu hai chd y khéng nén cat tham vao than cay sa. Néu cat tham vao than
cay vira tén cong cét, cong van chuyén, ton nhién liéu dugc it tinh dau ma lai anh huéng
dén sy sinh trudong cua cy sa vi cay sa bi cit tham vao than khi mwa dé bi ngap nuéc
va thdi noi bi cat, gap troi nang cay ciing dé bi kho va cé thé sinh bénh kho 14, cho nén

& cac nudc khac nguoi ta quy dinh cit sa 20cm tro [én.

- Thoi gian thu hoach 14 sa trong ngay la tir 9 - 10 gid sang dén 3 - 4 gio chiéu.

Sa dugc trong it nhat 3 thang.

- Nhitng biéu hién cua nguyén lidu bi giam chat lwong c6 thé 1a bi mat mui thom

dic trung, mau 14 chuyén tir xanh vang sang bac xam.

L& sa sau khi thu hoach vé duoc loai bo bét cac phan héo Ga va rira sach cit nho
dé chuan bi cho ca giai doan chung cat tinh dau tiép theo. Mau thu hoach vé nén tién
hang xtr 1y va chung cat sém nhat c6 thé dé tranh viéc hao hut luong tinh dau cé trong
mau.

2.3.4 Phuong phap xir Iy so liéu
S0 liéu duoc xur ly theo ham Student. Khoang tin cay duoc tinh boi céng thire sau:

_ S(X
e(x) = itp’f%
Biéu dién két qua dudi dang BGTC(u) = ¥ +&(X). Xac xuat tin cay cua dé tai
P=95%

Poi khi ta doc thay béo céo két qua dudi dang BGTC(u) = ¥ +5(X). Canh béo
cac sb lieu nay van con thiéu s6t. Theo mot sb tai liéu tham khao, c6 thé biéu dién két
qua ¢ dang ndy nhung phai ghi kém theo két qua s6 phép do 1ap lai da tién hanh. Khi
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d6, ngudi quan thm méi co thé chuyén két qua ndy sang dang khoang tin cy bang cach
tra ciru gia tri t, tiec phai ghi BGTC(u) = x £5(X) véin=...

CHUONG 3. THUC NGHIEM VA KET QUA

3.1 DUNG CU VA HOA CHAT

3.1.1 Héa chat
- Dietyl eter

- Nuéc cat

- Canxi clorua

- Natri clorua

- Enzyme cellulase

3.1.2 Dung cu

- Ong sinh han héi luu

- Cbc baker 100ml, 250ml, 500m|

- Can va may xay

- Phéu thuy tinh, gidy loc

- Ong dong

- Hii thity tinh t6i mau dung san pham
- biia thuy tinh

- B6 dung cu chung cét tinh dau bang phuong phap cat kéo hoi nuéc
- Gia do

- Tu say

- Bé céch thuy diéu nhiét

- Bén con

- Méay do pH
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3.2 TIEN HANH THU'C NGHIEM CAT TINH DAU KHI KHONG CO SU HO
TRQ CUA ENZYME CELLULASE.
3.2.1 Nguyén li¢u

L4 cta cAC mau sa di thu trude do.

3.2.2 Qua trinh chiét tach tinh dau
Quaé trinh chiét tinh dau cua mau khi khong cé su hd trg cia enzyme cellulase
duoc thé hién ¢ Hinh 3.1

300g mau tuoi, xay nhuyén véi 500ml nuéc

|

Chung cat

Thu tinh dau

Hinh 3.1 Quaé trinh cat tinh dau khéng c6 enzyme cellulase

Tir bo phan hing tinh dau va hoi nudc, tinh dau khong tan trong nuéc va nhe hon
nudc nén bi tach khoi nudc va tao thanh phan dau riéng (¢ phia trén) va phan nudéc riéng
(6 phia dudi), cach ly véi nhau bai mat phan céach, dung phiéu chiét dé 1ay duoc phan

dau riéng va phan nudc riéng.

Dung CaClz khan dé loai bo hoan toan luong nudc con Ian trong tinh dau. Tinh
dau thu dugc c6 mau vang nhat, duoc cho vao lo thuy tinh tdi mau, day nap ki dé bao
quan.

3.2.3 Két qua ciia qua trinh cé'g tinh d’i\lu , 9

Thi nghiém dugc lam 3 lan va lay gia tri trung binh, két qua duoc thé hién qua

Bang 3.1
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Bang 3.1 Hiéu suat tinh dau thu duoc theo thoi gian cat

Thoi gian thu hdi (phat)  Hiéu suat thu hoi (%)

15 0,19+0,01
30 0,29+0,01
45 0,32+0,02
60 0,35+0,02
75 0,38+0,01
90 0,38+0,02
105 0,39+0,01
120 0,44+0,02
135 0,44+0,02
150 0,45+0,03
165 0,45+0,02
180 0,46+0,01
195 0,46+0,02
210 0,46+0,02

T Bang 3.1 cho thidy méu 14 dem cat tinh dau theo phuong phap cat kéo hoi
nudc c6 mui thom nhe, c6 mau vang nhat. SA1 cho ham luong tinh dau dat 0,46%-+0,01

s0 vai khéi lugng nguyén liu tuoi trong thoi gian cat téi vu 1a 3 gid 00 phuit.

Thoi gian chiét cang 1au thi lugng tinh dau thu duoc cang Ion tuy nhién khi thoi
gian chiét dat dén 2 gio 30 phut thi luong tinh dau thu dugce khong con ting nita, ching

t6 thoi gian chiét c6 anh hudng dén huong dén luong tinh dau chiét duoc.

3.2.4 Phan tich thanh phan hoa hec cia tinh dau
3.2.4.1 Céch tién hanh

Mau duoc giri di phén tich tai Trung Tam Nghién ciru va chuyén giao cong nghgé,
phong thi nghiém Nghién ctru va Phat trién Hoa Duoc TP.HCM bing phuong phap GC-
MS theo cac diéu Kién da trinh bay.

3.2.4.2 Két qud phan tich tinh dau mdu SA1
Phé khéi cua céc pic chat va do twong hop khdi phd so véi thu vién NIST dwoc trinh
bay ¢ Phu luc 2.
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Bang 3.2 Két qua phan tich thanh phan tinh dau sa mau SA1

STT Rt Tén chat Ham Do m,“ e .
lwong (%) hep khoi pho
1 5,867 Sulcatone 0,626 905
2 5,965 B-Myrcene 6,087 954
3 8,209 Linalool 0,893 901
4 9,264  6-Octenal, 7-methyl-3-methylene 0,267 902
5 9,460 Isogeraniol 0,378 819
6 9,729 Isoneral 0,993 877
7 10,166 Isogeranial 1,571 921
8 11,319 Citronellol 0,554 733
9 11,689 p-Citral 35,285 941
10 11,957 Geraniol 5,371 915
11 12,430 a-Citral 46,350 959
(2,2,6-Trimethyl-
12 14,991 bicyclo[4.1.0]hept-1-yl)- 0,266 772
methanol
13 15,181 Nerol acetate 1,083 888

Két qua phan tich thanh phan da cho thay di nhan dang duoc 13 hop chat khéc
nhau trong mau tinh dau sa chanh (SA1), trong d6 c6 cac thanh phan chinh lan luoc 1a
B-Citral (35,285%), Geraniol (5,371%), a-Citral(46,350%).

Sic ky 6 GC cua mau tinh dau sa chanh (SA1) dugc trinh bay ¢ Hinh 3.2
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GCps

12.430 min

11.689 min

e
5965 mi
(%209 min
i
+0.729 min
166 min
11.057
181
T30 m

U

1do 1ls

—S—
1l
11.319 min

E
z
1) P

i 14.991 min
o
o k
|' 15.181 min
2
|

Hinh 3.2 Sic ky dd GC cua mau tinh dau sa chanh (SA1)

3.3 KHAO SAT CAC PIEU KIEN ANH HUONG PEN QUA TRINH THU HOI
TINH DAU SA CHANH KHI CO SU'HO TRQ CUA ENZYME CELLULASE

Nguyén ligu: La sa cia mau thu duoc va enzyme cellulase

3.3.1 Ham lwong enzyme cellulase

3.3.1.1 Quy trinh tién hanh
Quy trinh thyc hién theo qua trinh dugc thé hién ¢ Hinh 3.3
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300g mau tuoi, xay nhuyén véi nuéc cat & 60°C-70°C

A
Do pH, kiém tra t° caa hdn hop

v
Thém enzyme cellulase

v

U trong 3h & nhiét d6 55°C

A\ 4

Chung cit

l

Thu tinh dau

|

So sanh, rat ra két luan téi wu ham luong enzyme

Hinh 3.3 Qué trinh cat tinh dau téi wu ham luong enzyme

3.3.1.2 Két qud ciia qud trinh
Cac thi nghiém déu duogc thuc hién 3 1an va lay gia tri trung binh. Két qua duoc

trinh bay thdng qua Bang 3.3

Bang 3. 3 Hiéu suét tinh dau thu duoc theo ham lugng enzyme cellulase

Luong enzyme (g)  Hiéu sut thu hdi (%)

0 0,46+0,01
0,2 0,55+0,02
0,3 0,68+0,02
0,6 0,68+0,02
1,2 0,67£0,03

Tir Bang 3.3 két luan duoc ham lwong enzyme celulase téi wu 14 0,3g/300g miu tuoi.
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3.3.2 Thai gian w enzyme

3.3.2.1 Qua trinh tién hanh

Qua trinh tién hanh téi vu hoa thdi gian u enzyme cellulase duoc tién hanh theo Hinh
3.4

300g mau tuoi, xay nhuyén véi nuéc cat & 60°C-70°C

l

Do pH, kiém tra t° cua hdn hop

l

Thém 0,3g enzyme cellulase

l

U ¢ nhiét do 55°C trong cac khoang thoi gian khac nhau

4

Chung ct

l

Thu tinh dau

l

So sanh, rut ra két luan ti vu thoi gian u enzyme

Hinh 3. 4 Qua trinh cat tinh dau tdi vu thoi gian u enzyme

3.3.2.2 Két qud
Két qua thu duoc trinh bay ¢ Bang 3.4
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Bang 3.4 Hiéu suat tinh dau thu duoc theo thoi gian u enzyme

Thoi gian t enzyme (Gio)  Hiéu suat thu hoi (%)

3h 0,68+0,02
4h 0,79+0,02
5h 0,79+0,02
6h 0,79+0,02
12h 0,67+0,01

Theo Bang 3.4 két luan duogc thoi gian 1 téi vu cua enzyme cellulase 1a 4 gio va hiéu
suat thu héi tinh dau 1a 0,79+0,02%.

Ham luong tinh dau thu dugc ting theo gioi gian 1, tuy nhién khi thoi gian u dat dén 4
gio lac nay luong tinh dau thu duge khong con ting theo. Khi u qué 1au, mot sé thanh

phan trong tinh dau bi phan hay khién cho ham luong tinh dau khi dy bi giam di.
3.3.3 Nong d6 mudi ciia dung méi chiét

3.3.3.1 Qua trinh tién hanh

Qui trinh t6i wu hoa néng do mudi caa dung moi dugc trinh bay ¢ Hinh 3.5

300g mau twoi, xay nhuyén véi 500ml nudc cat

|

Thém 0,3g enzyme cellulase, u trong 2 gio ¢ 55°C

\ 4
Thém mudi vao cac binh cau

tao dung dich mudi & cac néng do khéac nhau

|

Tiép tuc u thém 2 gid véi nhiét d6 55°C

v

Chung cAt

v

Thu tinh dau

i

So sanh, chon ndng d6 mubi tdi uu

Hinh 3.5 Qui trinh t6i uu hoa ndng d6 mubi caa dung moi
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3.3.3.2 Két lugn
Két qua cua qua trinh t6i wu hoa ndng d6 mudi cua dung méi duogc trinh bay &
Bang 3.5

Bang 3.5 Hiéu suat thu hdi tinh dau theo nong d6 mudi caa dung moi

Nong d6 mudi cia dung méi (%)  Hiéu suat thu hdi (%)

0 0,79+0,02
5 0,80+0,02
10 0,82+0,02
15 0,79+0,03
20 0,80+0,02

Tir Bang 3.5 rdt ra két luan: Nong do mudi téi wu cho qua trinh thu hdi 12 10% va hiéu
sut tinh dau thu duoc 12 0,82+0,02%

Ham luong tinh dau thu dugc ting theo ndng do mdi cho vao, tuy nhién khi nong do
mubi dat ngudng 10% thi ham lugng tinh dau sau d6 khéng con c6 dau hiéu tang 1én ma

lai giam xudng. Piéu nay cd thé giai thich nhu sau:

Luong NaCl thém vao dich ngam nguyén liéu khdng chi co tac dung giap tang kha nang
tham thau cia nudc bén trong té bao ra ngoai (kéo theo cac cau tir tinh dau) ma con lam
tang d6 phan cuc cua dung dich va giam tuong tac giita cac cau tir tinh dau (kém phan
cuc) voi nuéc. Nho do, tinh dau dé dang bay hoi hon trong qua trinh chung cat.

Tuy nhién, néu ngam nguyén liéu & nong ¢6 NaCl qua cao (>15%) thi mang bao cua
nguyén liéu s& bi co rat lai lam giam kich thudc céc 16 x6p trén mang té bao (hién tuong
co nguyén sinh) do d6 qua trinh khuéch tan céc phan tir tinh dau ra khoi té bao s& tro
nén kho khan hon tir d6 1am giam hiéu suat thu hoi tinh dau.

Nhu vay nong @6 NaCl trong dich ngam dugc ¢b dinh 12 10%

3.3.4 Thoi gian & mudi
3.3.4.1 QUA trinh téi wu héa théi gian & mudi

Qua trinh t6i wu héa thoi gian u mudi duoc thé hién qua Hinh 3.6
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300g mau twoi, xay nhuyén véi 500ml nuée cat

v
Thém 0,3g enzyme cellulase, u trong 3 gio 40 phat, 3 gio 20 phat, 3
gio, 2 gior 40 phit va 2 gio ¢ 55°C

v

L4y binh cau ra khoi bé cach thuy diéu nhiét

!

Thém mudi vao céc binh ciu

tao dung dich muéi nong d6 10%

!

Tiép tuc & cho dén khi mdi binh déu théa man thoi gian 1 1 4 gio

\4
Chung cat

A

Thu tinh dau

\ 4
So sanh, chon thai gian t mudi téi wu

Hinh 3. 6 Qua trinh tdi wu hoa thoi gian t mudi
3.3.4.2 Két luan
Két qua cua qué trinh téi wu hoa thoi gian & mubi dugc thé hién qua Bang 3.6

Bang 3.6 Hiéu suat tinh dau thu duoc theo thoi gian u dung dich mudbi

Thoi gian u (pht) Hiéu suat thu hoi (%)
20 0,79+0,02
40 0,89+0,02
60 0,9240,02
80 0,91+0,02
120 0,80+0,02

Tir Bang 3.6 suy ra thoi gian & mudi toi wu 1a 60 phut va hiéu suét thu hoi 12 0,92+0,02%.
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Khi tang thoi gian ngdm mudi tir 20 - 120 phut thi lwong tinh dau chung cat tang dan,
nhung néu tiép tuc ting thdi gian ngdm 18n téi 80 phut thi lwong tinh dau thu duoc lai
giam di. Diéu nay cho thay néu ngam ¢ thoi gian qué ngan thi tac dung cua mudi dén
dung dich chua nhiéu, do vy luong tinh dau thu duoc van con it, nhung néu kéo dai
thoi gian ngdm mudi 18n téi 80 phat thi mot sé cau tir tinh dau (chira cac nbi doi kém
bén) c6 thé bi phan hay bai anh sang & nhiét d6 phong thanh cac phan ti dé bay hoi va
that thoat ra méi trudng trong qua trinh chung cat, tir d6 lam giam luong tinh dau chung

cit duoc.
Do d6, chiing t6i chon thoi gian ngdm mubi 1a 60 phat dé hién budc khao sét tiép theo

3.3.5 Ty 1é nwéc va mau

3.3.5.1 Qua trinh tbi wu hoa ty 1¢ nudc va mau duoc trinh bay & Hinh 3.7

200g mau tuoi, xay nhuyén véi cac thé tich nude cat khac nhau

v

Thém 0,2g enzyme cellulase, u trong 3h gio & 55°C

A 4
Thém mubi vao binh cau tao dung dich mudi nong do

10%, u thém 60 phat & nhiét do 55°C

A 4

Chung ct

Thu tinh dau

A\ 4
So sanh, chon ty 18 nudc mau téi wu

Hinh 3.7 Qua trinh ti uu héa ty 1é mau va nuéc

3.3.5.2 Két qua

Két qua cua qua trinh duoc trinh bay ¢ Bang 3.7
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Bang 3.7 Hiéu suat tinh dau theo ty 1& mau va nuéc

Ty 16 mau/nudc Hiéu suat thu hoi (%) Thoi gian dun (phut)
Vs 0,86+ 0,02 150
1/ 2.5 0,92+0,03 150
1/3 0,9340,03 180
1/3.5 0,9240,02 210

Theo Bang 3.7 rit ra duoc két luan: ty 16 mau va nudc ti wu nhat 1a 1/3 va hiéu
sut thu tinh dau 1a 0,93+0,03% trong thoi gian dun 14 180 phut.

Khi tang ty 18 nguyén liéu va nuéc tir 1:2 dén 1:3,5 thi lugng tinh dau thu hoi
tach duoc tang theo, tuy nhién néu tiép tuc tang ty 18 nay 1én thi luong tinh dau thu duoc
lai giam di, diéu nay c6 thé duoc giai thich nhu sau: khi gia nhiét hdn hgp nguyeén liéu
va nudc thi nude sé tham thau qua mang té bao, thAm nhap vao bén trong cac té bao
chua tinh dau 1am chung truong phong 18n rdi bi pha va. Cac cau tir trong hdn hop tinh
dau co trong té bao s& dugc khuéch tan ra ngoai roi bi 16i cudn theo hoi nuéc. Néu st
dung ty 1& nguyén liéu nuéce thap thi luong nuwdc ngam vao té bao khong da dé hoa tan
cac chit keo ciia mang té bao do d6 lam giam tdc do tham thau cua hai nuéc vao bén
trong té bao va toc do khuéch tan tinh dau ra ngoai. Hon nira, ty I¢ nguyén liéu/nudc
qua thap s& khdng tao ra su truong nd va ap lec can thiét dé pha va hoan toan céc tui
tinh dau ciing nhu khong tao dii lugng hoi nudc can thiét dé 16i cudn tinh dau ra khoi
hdn hop. Do vay trong trudng hop nay, lugng tinh dau chung cat duoc s& it. Tuy nhién,
néu ty 1é nudc quéa nhiéu (> 1/3) thi nhitng cau ta tinh dau 6 tinh phan cuc kha cao sé&
tan nhiéu vao nuéc, do vay luong tinh dau thu duoc trong dng ngung tu ciing s& giam

di. Chung t6i chon duoc ty 1€ nguyén liéu : nudc thich hop 1a 1:3

3.3.6 Céac yéu to khac

Thong qua rat nhiéu nghién ciru caa nhitng nha khoa hoc céac yéu té nhu nhiét do
1 enzyme cellulase, khoang pH khi ¢ dugc téi wu hoa & 55°C va pH tir 5,5 dén 6. Mau
khi dugc da duoc xu ly, kiém tra khoang pH ludn c6 pH nam trong khoang téi vu vi thé

khong can diéu chinh pH.

Vi vy, diéu kién ti wu nhiét ¢6 u 12 55°C va & pH caa mau 14 5,67.
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3.3.7 Quy trinh tdi wu héa qua trinh thu hdi tinh diu sa chanh dwéi sy hd tro caa
enzyme cellulase.
3.3.7.1 Quy trinh

Quy trinh t6i uu hoa qua trinh thu hoi tinh dau sa chanh dudi sy hd tro ciia enzyme

cellulase duoc biéu thi & Hinh 3.8

Mau xay nhuyén véi nudc theo ty 1é mau voi nuée 1a 1/3

l

Kiém tra nhiét d6 hdn hop, cho enzyme cellulase vao
theo ty & enzyme voi mau la 3g/300g mau tuoi

i

U trong 3 gior & nhiét ¢ 55°C

i

Thém mubi dé tao dung mdi chiét c6 ndng d6 10%,
1 thém 60 phut & nhiét do 55°C

l

Chung cat trong 180 phut

l

Thu tinh dau

Hinh 3.8 Quy trinh t6i wu hoa qué trinh thu héi tinh dau sa chanh dudi sy hd tro

cua enzyme cellulase.
3.3.7.2 Két qua cua qua trinh

Qua trinh trén cho tinh dau thu duoc véi higu suat dat 0,930%+0,03 véi thoi
gian u enzyme cellulase 1a 4 gid & 55°C, nong d6 mudi caa dung mai thu hoi 1a 10%,

thoi gian t mudi 1a 60 phat & nhiét do 55°C, thoi gian chung cat la 180 phuit.

3.3.8 Xac dinh thanh phan tinh diu thu dwec khi cd sw hd tro ciia enzyme

3.3.8.1 Cach tién hanh
Mau duoc giri di phan tich tai Trung Tam Nghién ctiu va chuyén giao cong nghé.
Phong thi nghiém Nghién ciru va Phat trién Hoa Duoc TP.HCM bing phuong phap GC-

MS theo cac diéu kién di duoc néu.
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3.3.8.2 Két qua phan tich tinh dau mau SA2

Phé khéi cua céc pic chat va do twong hop khdi phd so véi thu vién NIST duoc trinh
bay ¢ Phu luc 2.

Két qua phan tich thanh phan caa mau tinh dau sa c6 sy hd tro cua enzyme cellulase

duogc thé hién ¢ Bang 3.8

Bang 3.8 Két qua phan tich thanh phan tinh dau sa mau SA2

Ham bo
TT Rt  Ténchit lwgng """
hop khoi
(%) ohé
1 5.864  Sulcatone 0.841 911
2 5.962 B-Myrcene 5.337 949
3 6.858 trans-B-Ocimene 0.236 876
4 8.208  Linalool 1.123 902
5 9.262  6-Octenal, 7-methyl-3-methylene 0.248 868
6 9.458  Isogeraniol 0.319 817
7 9.727  lIsoneral 0.942 868
8 10.164 Isogeranial 1.541 904
9 11.319 cis-Geraniol 0.657 889
10 11.688 p-Citral 35.186 937
11  11.958 Geraniol 7.651 908
12 12.429 «a-Citral 44636 951
13 14.402 Neric acid 0.225 881
14 14.990 (2,2,6-Trimethyl-bicyclo[4.1.0]hept-1- 0256 183

yl)-methanol
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15 15.180 Nerol acetate 0.803 882

Két qua phan tich thanh phan da cho thay di nhan dang duoc 15 hop chat khéc
nhau trong mau tinh dau sa chanh (SA2), trong d6 c6 cac thanh phan chinh 1an luoc 1a
B-Citral (35,186%), Geraniol (7,651%), a-Citral(44,636%) va cis-Geraniol (0,6575%)

Sic ky d6 GC cua mau tinh dau sa chanh (SA2) dugc trinh bay ¢ Hinh 3.9

ES

12.429 min

11,688 min

GCps

462 min
11,958 min

164 min

A58 min
9.727 min

_JA'E_,_E_J e s, o f g Y ‘ L |

1do 11s 180

—
858 min
l’_ B.208 min
262 min
9. i

Hinh 3.9 Sic ky d6 GC cua mau tinh dau sa chanh (SA2)
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KET LUAN VA DPE XUAT
Qua qué trinh tim hiéu va tién hanh thyc nghiém chung cét, t6i uvu hoa cac diéu
kién thu hdi tinh dau sa chanh dong thoi xac dinh thanh phan hoéa hoc caa tinh dau, nhém

nghién cau rit ra mot sé két luan sau:

- Quy trinh téi wu hoéa thu hdi tach tinh dau sa chanh & dia ban tinh Lam Déng da duoc
trinh bay ¢ Hinh 3.8

- Ham luong tinh dau thu hdi dugc nhd sy hd tro cia enzyme cellulase & cac diéu kién

d3 tdi wu 12 0,930% gap 2,057 1an so véi truang hop khong co enzyme nay hd tro.

- Thanh phan tinh dau cua mau cé enzyme hd trg ¢ thém thanh phan cis-Geraniol
(0,657%) va cac thanh phan khac nhu B-Citral (35,186%) sap xi thanh phan nay trong
mau tinh dau khéng c6 su gop mit cua enzyme, Geraniol (7,651%) lai 16n hon Geraniol
(5,371%) trong mau tinh dau khdng c6 enzyme cellulase hd trg; o-Citral (44,636%) thap

hon mAu tinh dau khéng c6 enzyme cellulase a-Citral (46,350%).

Trong quéa trinh thyc hién dé tai nghién ctru, diéu kién thiét bi va thoi gian con
han ché nén chiing toi chwra tim hiéu thém cac loai enzyme khac ciing c6 anh huong dén
qua trinh thu hoi tach tinh dau sa chanh o dia ban tinh Lam Pong. Ching toi dé xuat

mot s6 huéng nghién ctu tiép theo nhu sau:
- Tim va tién hanh nghién ciru khao sat trén cac loai Sa khac nhau.
- Tién hanh t6i uu hoa qua trinh dudi su hd tro caa cac enzyme khéac nhau.

- Tinh dau sau khi diéu ché s& duoc mang thtr nghiém mét sé hoat tinh khac nhu
khang viém, chéng oxi hoa.
- Chiét tach tinh dau sa chanh két hop ciia mau xir Iy bang enzyme va ki thuét 10

VO sOng

- Tinh dau sa chanh thu hdi duoc nhd sy hd tro cua enzyme cellulase c6 ham
luong Geraniol cao hon phuong phap chiét théng thudng, dé xuat tach Geraniol nhim

ing dung vao cdng nghé san xuat my pham.
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VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM
TRUNG TAM NGHIEN CUU VA CHUYEN GIAO CONG NGHE
Phong thi nghiém Nghién ciru va Phat trién Hoa duoc
S6 1, Mac Pinh Chi, phirong Bén Nghé, quén 1, Tp. Ho Chi Minh
0907 099 114
E-mail: contact@natpro.com.vn Website: http://natpro.com.vn

Tel: 0907 070 939

PHIEU KET QUA THU NGHIEM

3. Phiéu két qua nay khong duoc trich sao néu chua c6 sy dong y bang vin ban caa Trung tam Nghién ciu va Chuyén giao Céng nghé.

202

. Tén khach hang : Co bigp
. Cong ty
. bia chi
. S6 lwgng mau 1
. Ngay nhan mau : 06/05/2021
. Két qua ther nghiém
TT Tén mau Chi tiéu phan tich Phuo:(r;lg&phép
il Tinh déu~sé Phan tich thanh phan va ham luong y
chanh_Mau 1 tuong doi cac hgp chat trong mau
Ham b9
TT | Rt Tén chat lwgng | Mass | , TWON8,
hop khoi
(%) phé
1 | 5.867 Sulcatone 0.626 126 905
2 | 5.965 B-Myrcene 6.087 | 136 954
3 | 8.209 Linalool 0.893 | 154 901
4 | 9.264 6-Octenal, 7-methyl-3-methylene 0.267 152 902
5 | 9.460 Isogeraniol 0.378 154 819
6 | 9.729 Isoneral 0.993 152 877
7 110.166 Isogeranial 1.571 152 921
1. Két qua thir nghiém chi cé gia tri trén mau giri BM 5.10/02
2. Miu duge luu 7 ngay ké tir ngay tra két qua LAn ban hanh: 3.1

Trang 1 /59
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VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM

B RE V| TRUNG TAM NGHIEN CUU VA CHUYEN GIAO CONG NGHE

oW | Phong thi nghiém Nghién ciru va Phat trién Hoa duoc

. CENTER FOR RESEARCH AND S6 1, Mac Pinh Chi, phirong Bén Nghé, quén 1, Tp. Ho Chi Minh
 TECHNOLOGY TRANSFER Tel: 0907070939 0907 099 114

E-mail: contact@natpro.com.vn Website: http://natpro.com.vn

8 |11.319 Citronellol 0.554 156 733

9 |11.689 B-Citral 35.285 | 152 941

10 | 11.957 Geraniol 5.371 154 915

11 | 12.430 a-Citral 46.350 | 152 959

12 | 14.991 (2,2,6-Trimethyl-bicyclo[4.1.0]hept-1- 0.266 168 279

yl)-methanol

13 | 15.181 Nerol acetate 1.083 196 888

Tp.HCM, ngay 17 thang 05 nam 2021
QUAN LY KY THUAT

Phung Van Trung

1. Két qua thir nghiém chi co gia tri trén mau giri BM 5.10/02
2. Méu duoc luu 7 ngay ké tir ngay tra két qua Lé4n ban hanh: 3.1

3. Phiéu két qua nay khong duoc trich sao néu chua co sy ddng ¥ bing van ban cua Trung tam Nghién ciiu va Chuyén giao Cong ngha. Trang 2/59
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VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM
<N B RE =ML TRUNG TAM NGHIEN CUU VA CHUYEN GIAO CONG NGHE
\ | W | Phong thi nghiém Nghién ciru va Phat trién Héa dugc
./, CENTER FOR RESEARCH AND So 1, Mac Dinh Chi, phwong Bén Nghé, quan 1, Tp. Ho Chi Minh

# TECHNOLOGY TRANSFER Tel: 0907 070 939 0907 099 114
E-mail: contact@natpro.com.vn Website: http://natpro.com.vn

Sic ky d6 tinh dau sa chanh_M4au 1_Full scale

TIC; C.DIEP_SA CHANH DC_5-14-2021.0ms
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Sic ky d6 tinh dau sa chanh_M4u 1_Extended 1

4. Két qua thir nghiém chi c6 gia trj trén mau giri BM 5.10/02
Lé4n ban hanh: 3.1

5. Méu duoc luu 7 ngay ké tir ngay tra két qua
6. Phiéu két qua nay khong duoc trich sao néu chua co sy ddng ¥ bing van ban cua Trung tam Nghién ciiu va Chuyén giao Cong ngha. Trang 1/59
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4. Két qua thir nghiém chi c6 gia trj trén mau giri BM 5.10/02
5. Mau dugc luu 7 ngay ké tir ngay tra két qua Lan ban hanh: 3.1
Trang 2 /59

6. Phiéu két qua nay khong duoc trich sao néu chua c6 sy dong y bang vin ban caa Trung tam Nghién ciu va Chuyén giao Céng nghé.
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TRUNG TAM NGHIEN CUU VA CHUYEN GIAO CONG NGHE
Phong thi nghiém Nghién ciru va Phat trién Hoa duoc
S6 1, Mac Pinh Chi, phirong Bén Nghé, quén 1, Tp. Ho Chi Minh
Tel: 0907 070 939 0907 099 114
E-mail: contact@natpro.com.vn Website: http://natpro.com.vn

PHIEU KET QUA THU NGHIEM

7. Tén khach hang Co biép
8. Cong ty
9. bia chi
10.  S6 lwgng mau 1
11.  Ngay nhanmau : 06/05/2021
12.  Két qua thir
nghiém
TT Tén mau Chi tiéu phan tich thrtr;]g&phap
5 Tinh dau sa Phan tich thanh phan va ham luong GCMS
' chanh_Mau 2 twrong ddi cac hop chat trong mau
Ham bo
TT | Rt Tén chat lwong | Mass | tWOmE
hop khoi
(%) phd
1 | 5.864 Sulcatone 0.841 126 911
2 5.962 B-Myrcene 5.337 136 949
3 6.858 trans-p-Ocimene 0.236 136 876
4 | 8.208 Linalool 1.123 154 902
5 | 9.262 6-Octenal, 7-methyl-3-methylene 0.248 152 868
6 | 9.458 Isogeraniol 0.319 | 154 817
7 | 9.727 Isoneral 0.942 152 868
8 |10.164 Isogeranial 1.541 152 904
4. Két qua thir nghiém chi c6 gia trj trén mau giri BM 5.10/02
5. Méu duoc luu 7 ngay ké tir ngay tra két qua Lé4n ban hanh: 3.1
6. Phiéu két qua nay khong duoc trich sao néu chua co sy ddng ¥ bing van ban cua Trung tam Nghién ciiu va Chuyén giao Cong ngha. Trang 3/59
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VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM

B RE - TRUNG TAM NGHIEN CUU VA CHUYEN GIAO CONG NGHE

\ oW | Phong thi nghiém Nghién ciru va Phat trién Hoa duoc

=\ CENTER FOR RESEARCH AND S6 1, Mac Pinh Chi, phirong Bén Nghé, quén 1, Tp. Ho Chi Minh
 TECHNOLOGY TRANSFER Tel: 0907070939 0907 099 114

E-mail: contact@natpro.com.vn Website: http://natpro.com.vn

9 |11.319 cis-Geraniol 0.657 | 154 889
10 | 11.688 B-Citral 35.186 | 152 937
11 | 11.958 Geraniol 7.651 154 908
12 | 12.429 a-Citral 44636 | 152 951
13 | 14.402 Neric acid 0.225 168 881

(2,2,6-Trimethyl-bicyclo[4.1.0]hept-1-

14 | 14.990 0.256 168 783
yl)-methanol
15 | 15.180 Nerol acetate 0.803 196 882
Tp.HCM, ngay 17 thang 05 nam 2021
QUAN LY KY THUAT
Phung Van Trung
4. Két qua thir nghiém chi c6 gia trj trén mau giri BM 5.10/02
5. Méu duoc luu 7 ngay ké tir ngay tra két qua Lé4n ban hanh: 3.1
6. Phiéu két qua nay khong duoc trich sao néu chua co sy ddng ¥ bing van ban cua Trung tam Nghién ciiu va Chuyén giao Cong ngha. Trang 4 /59
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Unknown; InLib=257

100 73
S0 355
147
221
281 401
45 267 327 415
0 H‘ 5\‘9‘ “\‘ ‘9“1‘ et ‘\‘\‘1‘6‘1‘ b ‘2‘\?‘7‘ !\‘ I ‘\‘u‘ i !\ ‘2‘9‘7‘ — ‘\‘h‘ e “L‘ . “‘\u‘ HMH “H‘ — 457 489

L R
60 90 120 150 180 210 240 270 300 330 360 390 420 450 480
(Text File) 21.075 min, Scan: 2639

Name: 21.075 min, Scan: 2639

MW: N/A ID#: 30249 DB: Text File

Comment: C.DIEP_SA CHANH DC_5-14-2021.xms
Synonyms:

no synonyms.
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Hit 1 : Cyclooctasiloxane, hexadecamethyl-
C16H48088Si8; MF: 867; RMF: 884; Prob 95.6%; CAS: 556-68-3; Lib: mainlib; ID: 234277.

100- 355
73 ‘ ‘
Csio |/ \Si—o
O/ \S'—o/ N
| | T~
S O—Si
N N A
50- o—si osi
147 221 N /
281
401
415 577
28 327 ‘ 489 ‘
57
0 | ol \“\%?‘ - ‘\‘\‘ S ‘\‘;‘ ‘h; S— ‘\‘h‘ “L??? ‘ ‘L‘p Al “\‘ e ‘i“‘ M“ S “h‘ ——— -

T T
40 80 120 160 200 240 280 320 360 400 440 480 520 560 600
(mainlib) Cyclooctasiloxane, hexadecamethyl-

. N
Si—O Si—~O
/ \‘/ / NI
D
/ @] Si/ /\OSi/O
™ [

Name: Cyclooctasiloxane, hexadecamethyl-

Formula: C16H4808Sig

MW: 592 Exact Mass: 592.15033 CAS#: 556-68-3 NIST#: 153821 ID#: 234277 DB: mainlib
Other DBs: HODOC, EINECS

Contributor: Chemical Concepts

InChlKey: XKIMJYZFAWYREL-UHFFFAOYSA-N Non-stereo

Synonyms:

1.Hexadecamethyl-cyclooctasioxane

2.Hexadecamethylcyclooctasiloxane
3.2,2,4,4,6,6,8,8,10,10,12,12,14,14,16,16-Hexadecamethylcyclooctasiloxane #

Experimental Rl mediantdeviation (#data)
Semi-standard non-polar:1704£+N/A (1)
Standard non-polar: 17038 (10)

Page 2 of 24
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Hit 2 : Octasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11,13,13,15,15-hexadecamethyl-
C16H5007Si8; MF: 681; RMF: 696; Prob 1.50%; CAS: 19095-24-0; Lib: mainlib; ID: 43294.

100+ 3
/SiH\O/Si\o/si\O/Si\O/Si\O/Si\O/Si\O _SH_
| | o | |
50 207
281
147
59 221 267 3H
429
0 2\8“‘ “‘ ““ — 117 Tt \“\ “““h‘ et ‘\‘h‘ ‘h\‘ —— ‘\‘}‘ “‘\‘ “h‘ Pt h “h‘ N ‘593 563

T [T T T T
40 80 120 160 200 240 280 320 360 400 440 480 520 560
(mainlib) Octasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11,13,13,15,15-hexadecamethyl-

|
A T T T T T T T

Name: Octasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11,13,13,15,15-hexadecamethyl-

Formula: C1gH5007Sig

MW: 578 Exact Mass: 578.171066 CAS#: 19095-24-0 NIST#: 153848 ID#: 43294 DB: mainlib
Other DBs: None

Contributor: Chemical Concepts

InChiKey: QXHIBROWKKWYFM-UHFFFAOYSA-N Non-stereo

Synonyms:

1.1,1,3,3,5,5,7,7,9,9,11,11,13,13,15,15-Hexadecamethyloctasiloxane #

Page 3 of 24

212



Hit 3 : Heptasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11,13,13-tetradecamethyl-
C14H44068Si7; MF: 657; RMF: 727; Prob 0.50%; CAS: 19095-23-9; Lib: mainlib; ID: 43295.

100+ 3
/SIH\O/SI\O/SI\O/SI\O/SI\O/SI\O/SIH\
50 207
133 281 355
P O G W O AW
0 28 “ ‘ “\ ?5 SR PR N ‘ \“h‘ “‘ S | “\‘ 377 SN ‘489

40 80 120 160 200 240 280 320 360 400 440 480
(mainlib) Heptasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11,13,13-tetradecamethyl-

| |
I T T T T T

Name: Heptasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11,13,13-tetradecamethyl-

Formula: C14H4406Si7

MW: 504 Exact Mass: 504.152275 CAS#: 19095-23-9 NIST#: 153847 ID#: 43295 DB: mainlib
Other DBs: None

Contributor: Chemical Concepts

InChlKey: GCEPWHJTXMREAT-UHFFFAOYSA-N Non-stereo

Synonyms:

1.1,1,3,3,5,5,7,7,9,9,11,11,13,13-Tetradecamethylheptasiloxane #

Page 4 of 24
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Hit 4 : Hexasiloxane, tetradecamethyl-
C14H4205Si6; MF: 650; RMF: 801; Prob 0.38%; CAS: 107-52-8; Lib: mainlib; ID: 43443.

100+ 73
221
\Si/ O\Si/ si” O\Si i O\Si/
147 ~ N/ o ~o / ™~
50-
281
355
207 443
4599 | LAl 1?12(\)7 1l h 323509 h 427 |
0 S e e ) B
60 90 120 150 180 210 240 270 300 330 360 390 420 450

(mainlib) Hexasiloxane, tetradecamethyl-

N N W
e e

Name: Hexasiloxane, tetradecamethyl-

Formula: C14H4205Sig

MW: 458 Exact Mass: 458.164783 CAS#: 107-52-8 NIST#: 52161 |D#: 43443 DB: mainlib
Other DBs: TSCA, HODOC, EINECS

Contributor: P. BRUCK, MAGYAR TUDOMANYOS AKADEMIA, HUNGARY

InChiKey: ADANNTOYRVPQLJ-UHFFFAOYSA-N Non-stereo

Synonyms:

1.Tetradecamethylhexasiloxane
2.1,1,1,3,3,5,5,7,7,9,9,11,11,11-Tetradecamethylhexasiloxane #

Experimental Rl medianzdeviation (#data)
Semi-standard non-polar:1353+N/A (1)
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Hit 5 : 2,6-Dihydroxybenzoic acid, 3TMS derivative

C16H3004Si3; MF: 638; RMF: 780; Prob 0.25%; CAS: 3782-85-2; Lib: replib; ID: 10281.

73
100- 355
o0
50- \__o© o/
Si S'\
e \
267
147
44 55 || 91105 163 193207221 237 281 370
0 ‘ M P ;““ e ‘ Ly ‘\‘\“‘ ‘\“m‘ - }‘H‘ e il ‘ el ‘m‘ — “\‘ , “H‘ — M\‘ , ‘\u‘ “2‘9‘7‘3‘1‘3‘ — ‘3‘3‘9“ , “\‘ o
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

(replib) 2,6-Dihydroxybenzoic acid, 3TMS derivative

o
/ |

Name: 2,6-Dihydroxybenzoic acid, 3TMS derivative
Formula: C1gH3004Si3

MW: 370 Exact Mass: 370.14519 CAS#: 3782-85-2 NIST#: 79351 ID#: 10281 DB: replib

Other DBs: None

Contributor: O A MAMER, MCGILL UNIVERSITY, MONTREAL
InChiKey: APVNJYLNHAHELF-UHFFFAOYSA-N Non-stereo
Synonyms:

1.Benzoic acid, 2,6-bis[(trimethylsilyl)oxy]-, trimethylsilyl ester

2. Trimethylsilyl 2,6-bis[(trimethylsilyl)oxy]benzoate #
3.2,6-Dihydroxybenzoic acid, bis(trimethylsilyl) ether, trimethylsilyl ester
4.Benzoic acid, 2,6-dihydroxy, tri-TMS

Experimental Rl medianzdeviation (#data)
Semi-standard non-polar:1763+16 (2)
Standard non-polar: 176810 (2)
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Hit 6 : Hexasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11-dodecamethyl-
C12H3805Si6; MF: 633; RMF: 709; Prob 0.20%; CAS: 995-82-4; Lib: mainlib; ID: 43771.

100 73
SiH i i i Si iH
— ! \O/SI\O/SI\O/SI\O/I\O/SI ™~
50+
281
207
133 267
59 193 341
45 ‘ 221 ‘ ‘ 415
0 2\8 ‘ ‘ h 87 | 117 N I L Ll h | H‘h \h ‘\ 309 m I ‘h ‘M
R S S s L S B NS R B

- ‘
30 60 90 120 150 180 210 240 270 300 330 360 390 420
(mainlib) Hexasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11-dodecamethyl-

|
P U U, L L

Name: Hexasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11-dodecamethyl-

Formula: C12H3805Sig

MW: 430 Exact Mass: 430.133484 CAS#: 995-82-4 NIST#: 153846 ID#: 43771 DB: mainlib
Other DBs: None

Contributor: Chemical Concepts

InChlKey: HFKXCDXJZSSRJX-UHFFFAOQOYSA-N Non-stereo

Synonyms:

1.1,1,3,3,5,5,7,7,9,9,11,11-Dodecamethylhexasiloxane #

Page 7 of 24
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Hit 7 : 3,4-Dihydroxyphenylglycol, 4TMS derivative
C20H4204Si4; MF: 632; RMF: 844; Prob 0.19%; CAS: 56114-62-6; Lib: replib; ID: 33284.

100- 355
73 //sr//
0"\
sr//o
/
50 \ \/
/SI
0"\
O\\s(/
45 147 // .
265281
0 ‘\\u 59 H\ 88 . 1l I u m 2(\)7 . 1l ‘n \“369 44\.3‘
LS L N L L L N L A AL N R N R AR R "
60 90 120 150 180 210 240 270 300 330 360 390 420 450

(replib) 3,4-Dihydroxyphenylglycol, 4TMS derivative

Name: 3,4-Dihydroxyphenylglycol, 4TMS derivative

Formula: CogH42048Si4

MW: 458 Exact Mass: 458.216017 CAS#: 56114-62-6 NIST#: 72212 ID#: 33284 DB: replib
Other DBs: None

Contributor: F.A.J.MUSKIET, LAB. CLIN. CHEM., UNIV. HOSP., GRONINGEN, NET
InChIKey: NIWMXZKSKPCCQX-UHFFFAOYSA-N Non-stereo

Synonyms:

1.Silane, [[4-[1,2-bis[(trimethylsilyl)oxy]ethyl]-1,2-phenylene]bis(oxy)]bis[trimethyl-
2.Silane, [[4-[1,2-bis[(trimethylsilyl)oxy]ethyl]-1,2-phenylene]bis(oxy)]bis*trimethyl-
3.4-(3,4-Bis[(trimethylsilyl)oxy]phenyl)-2,2,7,7-tetramethyl-3,6-dioxa-2,7-disilaoctane #
4.1,2-Ethanediol, 3,4-dihydroxyphenyl, tetrakis-TMS

5.3,4-Dihydroxyphenyl glycol, tetrakis(trimethylsilyl) ether
6.3,6-Dioxa-2,7-disilaoctane, 4-[3,4-bis[(trimethylsilyl)oxy]phenyl]-2,2,7,7-tetramethyl-

Experimental Rl medianzdeviation (#data)
Semi-standard non-polar:1852+N/A (1)
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Standard non-polar:  1909+N/A (1)
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Hit 8 : 1,1,3,3,5,5,7,7,9,9-Decamethyl-9-(2-methylpropoxy)pentasiloxan-1-ol
C14H40068Si5; MF: 621; RMF: 707; Prob 0.13%:; Lib: mainlib; ID: 27596.
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(mainlib) 1,1,3,3,5,5,7,7,9,9-Decamethyl-9-(2-methylpropoxy)pentasiloxan-1-ol

Name: 1,1,3,3,5,5,7,7,9,9-Decamethyl-9-(2-methylpropoxy)pentasiloxan-1-ol
Formula: C14H4006Si5

MW: 444 Exact Mass: 444.167122 NIST#: 364613 ID#: 27596 DB: mainlib
Contributor: NIST Mass Spectrometry Data Center

InChiKey: RUVMAVDYFDDASU-UHFFFAOYSA-N Non-stereo
Synonyms:

no synonyms.
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Hit 9 : 2,5-Dihydroxybenzoic acid, 3TMS derivative
C16H3004Si3; MF: 620; RMF: 786; Prob 0.13%; CAS: 3618-20-0; Lib: replib; ID: 10280.
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(replib) 2,5-Dihydroxybenzoic acid, 3TMS derivative

Name: 2,5-Dihydroxybenzoic acid, 3TMS derivative

Formula: C1gH3004Si3

MW: 370 Exact Mass: 370.14519 CAS#: 3618-20-0 NIST#: 23990 ID#: 10280 DB: replib
Other DBs: None

Contributor: ORVAL A. MAMER, ROYAL VICTORIA HOSPITAL, MONTREAL, CANADA
InChiKey: UBHIYVHURJXNOQ-UHFFFAOYSA-N Non-stereo

Synonyms:

1.Benzoic acid, 2,5-bis(trimethylsiloxy)-, trimethylsilyl ester

2.Gentisic acid (tms)

3.Trimethylsilyl 2,5-bis[(trimethylsilyl)oxy]benzoate #

4.Benzoic acid, 2,5-bis-(trimethylsilyloxy), trimethylsilyl ester

5.Benzoic acid, 2,5-dihydroxy, tri-TMS

6.Gentisic acid, O,0'-bis(trimethylsilyl)-, trimethylsilyl ester

7.Gentisic acid, tri-TMS

Experimental Rl mediantdeviation (#data)
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Semi-standard non-polar:1798+4 (20)
Standard non-polar: 178112 (4)
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Hit 10 : 2,4-Dihydroxybenzoic acid, 3TMS derivative
C16H3004Si3; MF: 619; RMF: 731; Prob 0.12%; CAS: 10586-16-0; Lib: mainlib; ID: 234374.
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(mainlib) 2,4-Dihydroxybenzoic acid, 3TMS derivative

Name: 2,4-Dihydroxybenzoic acid, 3TMS derivative

Formula: C1gH3004Si3

MW: 370 Exact Mass: 370.14519 CAS#: 10586-16-0 NIST#: 352817 ID#: 234374 DB: mainlib
Other DBs: None

Contributor: NIST Mass Spectrometry Data Center

InChlKey: VOVIHULKTZBZND-UHFFFAQOYSA-N Non-stereo
Synonyms:

1.Benzoic acid, 2,4-bis[(trimethylsilyl)oxy]-, trimethylsilyl ester
2.B-Resorcylic acid (TMS)
3.2,4-Bis(trimethylsiloxy)trimethylsilylbenzoate

4. Trimethylsilyl 2,4-bis[(trimethylsilyl)oxy]benzoate #
5.2,4-Dihydroxybenzoic acid, bis(trimethylsilyl) ether, trimethylsilyl ester
6.2-Resorcylic acid, tri-TMS

7.Benzoic acid, 2,4-dihydroxy, TMS

Experimental Rl mediantdeviation (#data)
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Semi-standard non-polar:1833+2 (4)
Standard non-polar: 182212 (4)
Polar: 1637+N/A (1)
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Hit 11 : Cyclodecasiloxane, eicosamethyl-
C20H60010Si10; MF: 618; RMF: 620; Prob 0.12%; CAS: 18772-36-6; Lib: mainlib; ID: 43767.
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(mainlib) Cyclodecasiloxane, eicosamethyl-
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Name: Cyclodecasiloxane, eicosamethyl-

Formula: C2oHe0010Si10

MW: 740 Exact Mass: 740.187912 CAS#: 18772-36-6 NIST#: 161274 I1D#: 43767 DB: mainlib
Other DBs: None

Contributor: Chemical Concepts

InChlKey: CDNNKGWZSNSADW-UHFFFAOYSA-N Non-stereo

Synonyms:
1.2,2,4,4,6,6,8,8,10,10,12,12,14,14,16,16,18,18,20,20-Icosamethylcyclodecasiloxane #
2.Eicosamethyl-cyclodecasiloxane

Experimental Rl medianzdeviation (#data)
Semi-standard non-polar:2035+N/A (1)
Standard non-polar:  2030+3 (7)
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Hit 12 : 3,4-Dihydroxymandelic acid, 4TMS derivative
C20H4005Si4; MF: 614; RMF: 815; Prob 0.10%; CAS: 37148-65-5; Lib: mainlib; ID: 234289.
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(mainlib) 3,4-Dihydroxymandelic acid, 4TMS derivative

o Si\o
(@] /O
N o
O Si
i N\
Si

Name: 3,4-Dihydroxymandelic acid, 4TMS derivative

Formula: C2gH4005Sig

MW: 472 Exact Mass: 472.19528 CAS#: 37148-65-5 NIST#: 72214 |D#: 234289 DB: mainlib
Other DBs: None

Contributor: F.A.J.MUSKIET, LAB. CLIN. CHEM., UNIV. HOSP., GRONINGEN, NET
InChiKey: MDAKQGIALDYWHV-UHFFFAOYSA-N Non-stereo

Synonyms:

1.Benzeneacetic acid, a,3,4-tris[(trimethylsilyl)oxy]-, trimethylsilyl ester
2.3,4-Dihydroxymandelic acid, (tetrakis-TMS)-

3.Trimethylsilyl 3,4-dihydroxymandelate tris(trimethylsilyl) ether

4. Trimethylsilyl (3,4-bis[(trimethylsilyl)oxy]phenyl)[(trimethylsilyl)oxy]acetate
5.Mandelic acid, 3,4-dihydroxy, tetrakis-TMS

6.Mandelic acid, 3,4-dihydroxy, (4TMS)-

Experimental Rl medianzdeviation (#data)
Standard non-polar: 194316 (4)
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Hit 13 : Benzeneethanamine, N-[(pentafluorophenyl)methylene]-B,3,4-tris[(trimethylsilyl)oxy]-
C24H34F5N038Si3; MF: 614; RMF: 760; Prob 0.10%; CAS: 55429-13-5; Lib: mainlib; ID: 44145.
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(mainlib) Benzeneethanamine, N-[(pentafluorophenyl)methylene]-B,3,4-tris[(trimethylsilyl)oxy]-

Si
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F
F
\N/\H@io
F F O\Si\ 7
! /

Name: Benzeneethanamine, N-[(pentafluorophenyl)methylene]-3,3,4-tris[(trimethylsilyl)oxy]-

Formula: C24H34F5NO3Si3

MW: 563 Exact Mass: 563.176666 CAS#: 55429-13-5 NIST#: 105039 ID#: 44145 DB: mainlib

Other DBs: None

Contributor: B.F. MAUME, DEP. BIOCHIM., UNIV. DIJON, DIJON, FR.

InChlKey: VYKNVWCCWFXWCV-VVEOGCPPSA-N Non-stereo

Synonyms:

1.N-(Pentafluorobenzylidene)-,3,4-tris(trimethylsiloxy) phenylethylamine
2.2-(3,4-Bis[(trimethylsilyl)oxy]phenyl)-N-[(E)-(2,3,4,5,6-pentafluorophenyl)methylidene]-2-[(trimethylsilyl)oxy]
ethanamine #
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Hit 14 : 3,4-Dihydroxymandelic acid, ethyl ester, tri-TMS

C19H3605Si3; MF: 611; RMF: 793; Prob 0.09%; Lib: mainlib; ID: 234280.
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(mainlib) 3,4-Dihydroxymandelic acid, ethyl ester, tri-TMS
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Name: 3,4-Dihydroxymandelic acid, ethyl ester, tri-TMS
Formula: C19H305Si3

MW: 428 Exact Mass: 428.187054 NIST#: 71702 ID#: 234280 DB: mainlib

Contributor: G.S. KING, CHEM. PATHOL. DEP., QUEEN CHARLOTTE'S HOSP., LONDON

InChlKey: HDFZMIKRLKMIBX-UHFFFAOYSA-N Non-stereo
Synonyms:
1.Ethyl (3,4-bis[(trimethylsilyl)oxy]phenyl)[(trimethylsilyl)oxy]acetate #
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Hit 15 : Cyclononasiloxane, octadecamethyl-
C18H54098Si9; MF: 610; RMF: 620; Prob 0.08%; CAS: 556-71-8; Lib: mainlib; ID: 44296.
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(mainlib) Cyclononasiloxane, octadecamethyl-

\SI/ \SI/ \SI/ \SI/
o o N N N
| |

//Si\O /Si\O //Sl\\o //Si\O /Si\\

Name: Cyclononasiloxane, octadecamethyl-

Formula: C1gH5409Sig

MW: 666 Exact Mass: 666.16912 CAS#: 556-71-8 NIST#: 153822 |D#: 44296 DB: mainlib
Other DBs: HODOC

Contributor: Chemical Concepts

InChiKey: ISXOGOLHEGHGQF-UHFFFAOYSA-N Non-stereo

Synonyms:

1.0ctadeamethyl-cyclononasiloxane
2.2,2,4,4,6,6,8,8,10,10,12,12,14,14,16,16,18,18-Octadecamethylcyclononasiloxane #
3.0ctadecamethylcyclononasiloxane

Experimental Rl mediantdeviation (#data)
Semi-standard non-polar:1893+N/A (1)
Standard non-polar: 18683 (9)
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Hit 16 : 1,3,5,7,9-Pentaethylbicyclo[5.3.1]pentasiloxane
C10H2806Si5; MF: 593; RMF: 766; Prob 0.04%; CAS: 73420-26-5; Lib: mainlib; ID: 234399.
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(mainlib) 1,3,5,7,9-Pentaethylbicyclo[5.3.1]pentasiloxane
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Name: 1,3,5,7,9-Pentaethylbicyclo[5.3.1]pentasiloxane

Formula: C1gH2806Si5

MW: 384 Exact Mass: 384.073221 CAS#: 73420-26-5 NIST#: 102762 ID#: 234399 DB: mainlib
Other DBs: None

Contributor: Institute of Organic Chemistry, Novosibirsk, USSR 1988

InChlKey: IBTWGHXUBZSUFI-UHFFFAOYSA-N Non-stereo

Synonyms:

no synonyms.
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Hit 17 : (-)-Epinephrine, 3TMS derivative
C18H37NO3Si3; MF: 589; RMF: 691; Prob 0.04%; Lib: mainlib; ID: 234281.
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(mainlib) (-)-Epinephrine, 3TMS derivative
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Name: (-)-Epinephrine, 3TMS derivative

Formula: C1gH37NO3Si3

MW: 399 Exact Mass: 399.208124 NIST#: 333513 ID#: 234281 DB: mainlib
Contributor: NIST Mass Spectrometry Data Center

InChlKey: GXPIVEGQEQCSBV-UHFFFAOYSA-N Non-stereo

Synonyms:

1.(-)-Epinephrine, tris(trimethylsilyl) ether
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Hit 18 : 2,3-Dihydroxybenzoic acid, 3TMS derivative
C16H3004Si3; MF: 588; RMF: 700; Prob 0.03%; CAS: 3618-19-7; Lib: mainlib; ID: 234285.
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(mainlib) 2,3-Dihydroxybenzoic acid, 3TMS derivative

Name: 2,3-Dihydroxybenzoic acid, 3TMS derivative

Formula: C1gH3004Si3

MW: 370 Exact Mass: 370.14519 CAS#: 3618-19-7 NIST#: 332767 |D#: 234285 DB: mainlib
Other DBs: None

Contributor: NIST Mass Spectrometry Data Center

InChiKey: IPIPJXIWUUYKNS-UHFFFAOYSA-N Non-stereo

Synonyms:

1.Benzoic acid, 2,3-bis[(trimethylsilyl)oxy]-, trimethylsilyl ester

2. Trimethylsilyl 2,3-bis[(trimethylsilyl)oxy]benzoate #

3.Benzoic acid, 2,3-dihydroxy, tri-TMS

Experimental Rl mediantdeviation (#data)
Semi-standard non-polar:1756+1 (3)
Standard non-polar: 174411 (3)
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Hit 19 : Heptasiloxane, hexadecamethyl-
C16H4806Si7; MF: 588; RMF: 688; Prob 0.03%; CAS: 541-01-5; Lib: replib; ID: 29913.
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(replib) Heptasiloxane, hexadecamethyl-

& W W N
S e e

Name: Heptasiloxane, hexadecamethyl-

Formula: C16H4806Si7

MW: 532 Exact Mass: 532.183575 CAS#: 541-01-5 NIST#: 309079 ID#: 29913 DB: replib
Other DBs: TSCA, HODOC, EINECS

Contributor: Zaikin V.G., Institute of petrochemical synthesis

InChlKey: NFVSFLUJRHRSJG-UHFFFAOYSA-N Non-stereo

Synonyms:

1.Hexadecamethylheptasiloxane
2.1,1,1,3,3,5,5,7,7,9,9,11,11,13,13,13-Hexadecamethylheptasiloxane #

Experimental Rl medianzdeviation (#data)
Semi-standard non-polar:1553+N/A (1)
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Hit 20 : N-(Trifluoroacetyl)-N,O,0',O"-tetrakis(trimethylsilyl)norepinephrine
C22H42F3N0O4Si4; MF: 587; RMF: 799; Prob 0.03%; Lib: mainlib; ID: 44144.
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(mainlib) N-(Trifluoroacetyl)-N,O,0',0"-tetrakis(trimethylsilyl)norepinephrine
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Name: N-(Trifluoroacetyl)-N,O,0O',0"-tetrakis(trimethylsilyl)norepinephrine

Formula: C22H42F3N04Sig

MW: 553 Exact Mass: 553.2143 NIST#: 72267 ID#: 44144 DB: mainlib

Contributor: F.A.J.MUSKIET, LAB. CLIN. CHEM., UNIV. HOSP., GRONINGEN, NET

InChlKey: JUWADJGDSYFFCZ-UHFFFAOYSA-N Non-stereo

Synonyms:
1.N-(2-(3,4-Bis[(trimethylsilyl)oxy]phenyl)-2-[(trimethylsilyl)oxy]ethyl)-2,2,2-trifluoro-N-(trimethylsilyl)acetamide #
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Unknown; InLib=-138
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(Text File) 15.179 min, Scan: 1729

Name: 15.179 min, Scan: 1729

MW: N/A ID#: 30264 DB: Text File

Comment: C.DIEP_SA CHANH ENZ_5-14-2021.xms
Synonyms:

no synonyms.
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Hit 1 : 2,6-Octadien-1-ol, 3,7-dimethyl-, acetate
C12H2002; MF: 891; RMF: 902; Prob 24.0%; CAS: 16409-44-2; Lib: replib; ID: 8437.
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(replib) 2,6-Octadien-1-ol, 3,7-dimethyl-, acetate

i

N o N N

Name: 2,6-Octadien-1-ol, 3,7-dimethyl-, acetate

Formula: C12H2002

MW: 196 Exact Mass: 196.14633 CAS#: 16409-44-2 NIST#: 140944 ID#: 8437 DB: replib
Other DBs: HODOC, EINECS

Contributor: Mark Whitten, Florida Museum of Natural History, U. of Florida

InChiKey: HIGQPQRQIQDZMP-DHZHZOJOSA-N Non-stereo

Synonyms:

1.2,6-Dimethyl-2,6-octadien-8-yl acetate

2.3,7-Dimethyl-2,6-octadien-1-ol-acetate
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Hit 2 : 2,6-Octadien-1-ol, 3,7-dimethyl-, acetate, (Z)-
C12H2002; MF: 882; RMF: 893; Prob 17.4%; CAS: 141-12-8; Lib: replib; ID: 8433.
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(replib) 2,6-Octadien-1-ol, 3,7-dimethyl-, acetate, (Z)-

O\ o)
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Name: 2,6-Octadien-1-ol, 3,7-dimethyl-, acetate, (Z)-
Formula: C12H2002
MW: 196 Exact Mass: 196.14633 CAS#: 141-12-8 NIST#: 249586 |D#: 8433 DB: replib
Other DBs: TSCA, RTECS, HODOC, NIH, EINECS

Contributor: TNO Volatile Compounds in Food - Chemical Concepts

InChiKey: HIGQPQRQIQDZMP-FLIBITNWSA-N Non-stereo

Synonyms:

1.Nerol acetate
2.Neryl acetate

3.(22)-3,7-Dimethyl-2,6-octadienyl acetate #
4.cis-Geranyl acetate

Experimental Rl medianzdeviation (#data)
Semi-standard non-polar:1364+3 (151)

Standard non-polar:
17249 (117)

Polar:

1343+2 (136)
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Hit 3 : Geranyl acetate
C12H2002; MF: 871; RMF: 872; Prob 12.0%; CAS: 105-87-3; Lib: mainlib; ID: 34129.
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(mainlib) Geranyl acetate

Name: Geranyl acetate
Formula: C12H2002
MW: 196 Exact Mass: 196.14633 CAS#: 105-87-3 NIST#: 291328 ID#: 34129 DB: mainlib
Other DBs: Fine, TSCA, RTECS, NIH, EINECS
Contributor: NIST Mass Spectrometry Data Center, 1998.
Related CAS#: 8022-83-1; 130396-84-8
InChiKey: HIGQPQRQIQDZMP-DHZHZOJOSA-N Non-stereo
Synonyms:
1.2,6-Octadien-1-ol, 3,7-dimethyl-, acetate, (E)-
2.Acetic acid, geraniol ester
3.Bay pine (oyster) oil
4.Geraniol acetate
5.trans-3,7-Dimethyl-2,6-octadien-1-ol, acetate
6.NCI-C54728
7.2,6-Octadien-1-ol, 3,7-dimethyl-, acetate, trans-
8.3,7-Dimethyl-2-trans, 6-octadienyl acetate
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9.trans-3,7-Dimethyl-2,6-octadien-1-yl acetate
10.trans-2,6-Dimethyl-2,6-octadien-8-yl ethanoate
11.Geranyl ethanoate
12.(E)-3,7-Dimethyl-2,6-octadien-1-yl acetate
13.Meraneine

14.(2E)-3,7-Dimethyl-2,6-octadienyl acetate #
15.trans-Geranyl acetate

16.2,6-Octadien-1-ol, 3,7-dimethyl-, 1-acetate, (2E)-
17.2,6-Octadien-1-ol, 3,7-dimethyl-, acetate, (2E)-
18.NSC 2584

Experimental Rl medianzdeviation (#data)
Semi-standard non-polar:1382+3 (206)
Standard non-polar:  1361+2 (201)
Polar: 1752+11 (200)
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Hit 4 : 4-Hexen-1-ol, 5-methyl-2-(1-methylethenyl)-, acetate
C12H2002; MF: 864; RMF: 865; Prob 9.16%; CAS: 25905-14-0; Lib: mainlib; ID: 35656.

100+ 69

o)
93 ‘

43 \ O/\
50 /

121

136

53 107

15 2‘7‘ 127 154

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210
(mainlib) 4-Hexen-1-ol, 5-methyl-2-(1-methylethenyl)-, acetate

i

N N

\

Name: 4-Hexen-1-ol, 5-methyl-2-(1-methylethenyl)-, acetate
Formula: C12H2002

MW: 196 Exact Mass: 196.14633 CAS#: 25905-14-0 NIST#: 352626 ID#: 35656 DB: mainlib
Other DBs: TSCA, EINECS

Contributor: NIST Mass Spectrometry Data Center

InChiKey: HYNGAVZPWWXQIU-UHFFFAOYSA-N Non-stereo
Synonyms:

1.2-Isopropenyl-5-methyl-4-hexenyl acetate #

2.(¢)-Lavandulyl acetate

3.Lavandulol acetate

4.4-Hexen-1-ol, 5-methyl-2-(1-methylethenyl)-, 1-acetate
5.Lavandulyl acetate

6.5-Methyl-2-(prop-1-en-2-yl)hex-4-en-1-yl acetate
7.3-Acetoxymethyl-2,6-dimethyl-1,5-heptadiene
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Hit 5 : B-Myrcene

C10H16; MF: 842; RMF: 863; Prob 3.62%; CAS: 123-35-3; Lib: replib; ID: 1330.

41
100+ 93
69 /
/
39
79
27 53 67 91
121
29 43 5155 65 ‘ H 107 ‘ 136
0 \‘T]E?‘\H‘1‘\3‘2“*lH‘Hi““w“‘l‘l‘”lm ‘E‘S?HH\H‘*“‘M “H“\HA“\H‘\
10 20 30 40 5 60 70 8 9 100 110 120 130 140 150

(replib) B-Myrcene

_/
\
\ /

Name: B-Myrcene

Formula: C1gH16

MW: 136 Exact Mass: 136.1252 CAS#: 123-35-3 NIST#: 238431 ID#: 1330 DB: replib
Other DBs: Fine, TSCA, RTECS, HODOC, NIH, EINECS, IRDB
Contributor: Japan AIST/NIMC Database- Spectrum MS-NW-8501
Related CAS#: 2153-31-3

InChlKey: UAHWPYUMFXYFJY-UHFFFAOYSA-N Non-stereo
Synonyms:

1.1,6-Octadiene, 7-methyl-3-methylene-

2.Myrcene

3.7-Methyl-3-methylene-1,6-octadiene
4.7-Methyl-3-methyleneoctadiene-(1,6)
5.2-Methyl-6-methylene-2,7-octadiene
6.3-Methylene-7-methyl-1,6-octadiene

7.B-Geraniolene

8.7-Methyl-3-methyleneocta-1,6-diene
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9.beta-Myrcene
10.Myrcene, B-
11.NSC 406264

Experimental Rl mediantdeviation (#data)
Semi-standard non-polar:991+2 (841)
Standard non-polar: 98343 (580)

Polar: 116117 (569)
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Hit 6 : Linalyl acetate
C12H2002; MF: 839; RMF: 840; Prob 3.20%; CAS: 115-95-7; Lib: replib; ID: 14011.
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50- 69 \
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(replib) Linalyl acetate

O

~
/

Name: Linalyl acetate
Formula: C12H2002
MW: 196 Exact Mass: 196.14633 CAS#: 115-95-7 NIST#: 152503 ID#: 14011 DB: replib
Other DBs: Fine, TSCA, RTECS, NIH, EINECS
Contributor: Chemical Concepts
Related CAS#: 8022-85-3; 40135-38-4; 16509-66-3
InChiKey: UWKAYLJWKGQEPM-UHFFFAOYSA-N Non-stereo
Synonyms:
1.1,6-Octadien-3-ol, 3,7-dimethyl-, acetate
2.Acetic acid linalool ester
3.Bergamiol
4.Bergamol
5.Bergamot mint oil
6.Linalool acetate
7.1,5-Dimethyl-1-vinyl-4-hexenyl acetate
8.Licareol acetate
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9.Linalol acetate

10.Lynalyl acetate
11.3,7-Dimethyl-1,6-octadien-3-ol acetate
12.3,7-Dimethyl-1,6-octadien-3-yl acetate
13.Phanteine

14.(¢)-Linalyl acetate

15.1,6-Octadien-3-ol, 3,7-dimethyl-, 3-acetate
16.Linaloyl acetate

17.NSC 2138

Experimental RI mediantdeviation (#data)
Semi-standard non-polar:1257+3 (153)
Standard non-polar: 124113 (116)
Polar: 155510 (99)
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Hit 7 : (R)-lavandulyl acetate
C12H2002; MF: 833; RMF: 834; Prob 2.51%; Lib: mainlib; ID: 35654.

100+ 69
@)
43 93 H
AN RN
50+ \
121
80 136
53 85 107
XN 154
0 HE‘H{‘HWWMM “MuMMlw‘H‘M‘i‘m‘lM‘M‘MHHM‘}“M“M‘H;‘u‘l‘u‘HH‘HH‘HH‘H e
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210

(mainlib) (R)-lavandulyl acetate

i

AN o -

Name: (R)-lavandulyl acetate

Formula: C12H2002

MW: 196 Exact Mass: 196.14633 NIST#: 360396 ID#: 35654 DB: mainlib
Contributor: J.G.C. Hamilton ET AL, J. Chem. Ecology, 31, 1369 (2005)
InChIKey: HYNGAVZPWWXQIU-UHFFFAOYSA-N Non-stereo
Synonyms:

no synonyms.
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Hit 8 : 2,6-Octadien-1-ol, 3,7-dimethyl-, (Z)-

C10H180; MF: 828; RMF: 833; Prob 2.02%; CAS: 106-25-2; Lib: replib; ID: 8529.

i 69
100 41
50 HO
93
39
2! 43 52 71 8084 91 121
GNP A O T e
[ IR B 11 H‘HHH!‘N‘m‘m‘:”:“1“‘”‘“‘:‘:_““m‘mm‘:‘”wH!“_ AT
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
(replib) 2,6-Octadien-1-ol, 3,7-dimethyl-, (Z)-

HO

Name: 2,6-Octadien-1-ol, 3,7-dimethyl-, (Z)-

Formula: C1gH180

MW: 154 Exact Mass: 154.135765 CAS#: 106-25-2 NIST#: 233928 |1D#: 8529 DB: replib

Other DBs: TSCA, RTECS, HODOC, NIH, EINECS, IRDB

Contributor: Japan AIST/NIMC Database- Spectrum MS-NW-1493

InChiKey: GLZPCOQZEFWAFX-YFHOEESVSA-N Non-stereo

Synonyms:

1.cis-Geraniol
2.cis-3,7-Dimethyl-2,6-octadien-1-ol
3.Nerol

4.Neryl alcohol

5.2-cis-3,7-Dimethyl-2,6-octadien-1-ol
6.(22)-3,7-Dimethyl-2,6-octadien-1-ol #

7.(Z)-Geraniol
8.cis-2,6-Dimethyl-2,6-octadien-8-ol
9.(Z)-3,7-Dimethyl-2,6-octadien-1-ol
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10.(Z2)-Nerol
11.2,6-Octadien-1-ol, 3,7-dimethyl-, (22)-
12.3,7-Dimethyl-2,6-octadien-1-ol, cis-

Experimental Rl mediantdeviation (#data)
Semi-standard non-polar:1228+2 (174)
Standard non-polar: 121315 (160)
Polar: 1797111 (229)
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Hit 9 : Geranyl isobutyrate
C14H2402; MF: 825; RMF: 837; Prob 1.79%; CAS: 2345-26-8; Lib: replib; ID: 8430.

100+ 69

41
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(replib) Geranyl isobutyrate

/N
/

)

Name: Geranyl isobutyrate

Formula: C14H2402

MW: 224 Exact Mass: 224.17763 CAS#: 2345-26-8 NIST#: 249339 ID#: 8430 DB: replib

Other DBs: Fine, TSCA, RTECS, HODOC, EINECS

Contributor: TNO Volatile Compounds in Food - Chemical Concepts

InChiKey: OGJYXQFXLSCKTP-LCYFTJDESA-N Non-stereo

Synonyms:

1.Propanoic acid, 2-methyl-, 3,7-dimethyl-2,6-octadienyl ester, (E)-

2.Isobutyric acid, 3,7-dimethyl-2,6-octadienyl ester, (E)-

3.Isobutyric acid, (E)-3,7-dimethyl-2,6-octadienyl ester

4.3,7-Dimethyl-2,6-octadienyl isobutyrate, (E)-

5.Propionic acid, 2-methyl-, 3,7-dimethyl-2,6-octadienyl ester, trans-

6.trans-3-7-Dimethyl-2,6-octadienyl isobutyrate

7.1sobutyric acid, 3,7-dimethyl-2,6-octadienyl ester, trans-

8.2,6-Octadien-1-ol, 3,7-dimethyl-, isobutyrate, trans-

9.Propanoic acid, 2-methyl-, 3,7-dimethyl-2,6-octadienyl ester, trans-
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10.Geranyl iso-butyrate

11.(2E)-3,7-Dimethyl-2,6-octadienyl 2-methylpropanoate #

12.Geranyl 2-methylpropanoate

13.Geranyl isobutanoate

14.Geraniol isobutyrate

15.Propanoic acid, 2-methyl-, (2E)-3,7-dimethyl-2,6-octadien-1-yl ester
16.Propanoic acid, 2-methyl-, (2E)-3,7-dimethyl-2,6-octadienyl ester

Experimental Rl mediantdeviation (#data)
Semi-standard non-polar:1514+2 (12)

Standard non-polar: 149212 (8)
Polar: 181913 (8)
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Hit 10 : 1-Bromo-3,7-dimethyl-2,6-octadiene
C10H17Br; MF: 824; RMF: 829; Prob 1.72%; CAS: 35719-26-7; Lib: mainlib; ID: 34432.

100+ 69

41

93
504 )\ /\)\ ABr

121 137
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(mainlib) 1-Bromo-3,7-dimethyl-2,6-octadiene

)\ /\)\ ABr

Name: 1-Bromo-3,7-dimethyl-2,6-octadiene

Formula: C1gH17Br

MW: 216 Exact Mass: 216.051363 CAS#: 35719-26-7 NIST#: 190270 ID#: 34432 DB: mainlib
Other DBs: Fine

Contributor: Chemical Concepts

InChlKey: JSSCUZAYKVZXKQE-JXMROGBWSA-N Non-stereo

Synonyms:

1.2,6-Octadiene, 1-bromo-3,7-dimethyl-
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Hit 11 : 1,6-Octadien-3-ol, 3,7-dimethyl-, formate

C11H1802; MF: 824; RMF: 827; Prob 1.72%; CAS: 115-99-1; Lib: replib; ID: 13990.

100- 93
A\
\ O

50 41 69 X

80
- 121
0 “‘WJ“‘“}!w“ﬁxiww‘uh‘};“h !Mu“‘J“‘NWJU““N‘lJ%z‘“M“““154““““““ —
20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190

(replib) 1,6-Octadien-3-ol, 3,7-dimethyl-, formate

Name: 1,6-Octadien-3-ol, 3,7-dimethyl-, formate

Formula: C11H1802
MW: 182 Exact Mass: 182.13068 CAS#: 115-99-1 NIST#: 413538 ID#: 13990 DB: replib

Other DBs: TSCA, RTECS, HODOC, NIH, EINECS
Contributor: NIST Mass Spectrometry Data Center

InChlKey: JZOCDHMHLGUPFI-UHFFFAOYSA-N Non-stereo

Synonyms:

1.Linalool, formate

2.Linalyl formate

3.Linolool, formate

4.1,5-Dimethyl-1-vinyl-4-hexenyl formate #

Experimental Rl medianzdeviation (#data)

Semi-standard non-polar:1215+16 (10)

Standard non-polar:

Polar:

15709 (5)

120621 (7)
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Hit 12 : Geranyl formate

C11H1802; MF: 813; RMF: 827; Prob 1.18%; CAS: 105-86-2; Lib: replib; ID: 8489.

100 69
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(replib) Geranyl formate

O O

Name: Geranyl formate
Formula: C11H1802

MW: 182 Exact Mass: 182.13068 CAS#: 105-86-2 NIST#: 141011 ID#: 8489 DB: replib
Other DBs: Fine, TSCA, RTECS, HODOC, NIH, EINECS, IRDB
Contributor: Mark Whitten, Florida Museum of Natural History, U. of Florida
InChiKey: FQMZVFJYMPNUCT-YRNVUSSQSA-N Non-stereo

Synonyms:

1.2,6-Octadien-1-ol, 3,7-dimethyl-, formate, (E)-
2.Geraniol formate
3.trans-3,7-Dimethyl-2,6-octadien-1-ol formate
4.trans-3,7-Dimethyl-2,6-octadien-1-yl formate
5.Formic acid, geraniol ester
6.Formic acid, 3,7-dimethyl-2,6-octadienyl ester, (E)-
7.(2E)-3,7-Dimethyl-2,6-octadienyl formate
8.(E)-3,7-Dimethyl-2,6-octadien-1-ol formate
9.2,6-Octadien-1-ol, 3,7-dimethyl-, 1-formate, (2E)-
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10.2,6-Octadien-1-ol, 3,7-dimethyl-, formate, (2E)-
11.NSC 21736

Experimental Rl medianzdeviation (#data)
Semi-standard non-polar:1300+4 (23)
Standard non-polar: 128212 (34)

Polar: 1695+11 (17)
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Hit 13 : Propanoic acid, 2-methyl-, 3,7-dimethyl-2,6-octadienyl ester, (Z)-
C14H2402; MF: 813; RMF: 818; Prob 1.18%; CAS: 2345-24-6; Lib: mainlib; ID: 35680.
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(mainlib) Propanoic acid, 2-methyl-, 3,7-dimethyl-2,6-octadienyl ester, (Z)-

J

O

A /\O/\r

Name: Propanoic acid, 2-methyl-, 3,7-dimethyl-2,6-octadienyl ester, (Z)-

Formula: C14H2402

MW: 224 Exact Mass: 224.17763 CAS#: 2345-24-6 NIST#: 413798 ID#: 35680 DB: mainlib
Other DBs: TSCA, RTECS, EINECS

Contributor: NIST Mass Spectrometry Data Center

InChiKey: OGJYXQFXLSCKTP-LCYFTJDESA-N Non-stereo

Synonyms:

no synonyms.

Experimental Rl mediantdeviation (#data)
Semi-standard non-polar:1487+4 (5)

Standard non-polar: 147516 (10)
Polar: 1780%10 (9)
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Hit 14 : 2,6-Octadien-1-ol, 3,7-dimethyl-, formate, (Z)-
C11H1802; MF: 812; RMF: 864; Prob 1.13%; CAS: 2142-94-1; Lib: mainlib; ID: 34295.
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T e e e e T A
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(mainlib) 2,6-Octadien-1-ol, 3,7-dimethyl-, formate, (Z)-

NN

Name: 2,6-Octadien-1-ol, 3,7-dimethyl-, formate, (2)-

Formula: C11H1802

MW: 182 Exact Mass: 182.13068 CAS#: 2142-94-1 NIST#: 412584 1D#: 34295 DB: mainlib
Other DBs: TSCA, RTECS, EINECS

Contributor: NIST Mass Spectrometry Data Center

InChiKey: FQMZVFJYMPNUCT-XFFZJAGNSA-N Non-stereo

Synonyms:

1.3,7-Dimethyl-2,6-octadien-1-ol, formate

2.Formic acid, neryl ester

3.Neryl formate

Experimental Rl mediantdeviation (#data)
Semi-standard non-polar:1283+2 (6)

Standard non-polar:  1267+3 (15)
Polar: 1666+3 (9)
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Hit 15 : Butanoic acid, 3-methyl-, 1-ethenyl-1,5-dimethyl-4-hexenyl ester

C15H2602; MF: 812; RMF: 822; Prob 1.13%; CAS: 1118-27-0; Lib: mainlib; ID: 34429.
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(mainlib) Butanoic acid, 3-methyl-, 1-ethenyl-1,5-dimethyl-4-hexenyl ester

Name: Butanoic acid, 3-methyl-, 1-ethenyl-1,5-dimethyl-4-hexenyl ester
Formula: C15H2602

MW: 238 Exact Mass: 238.19328 CAS#: 1118-27-0 NIST#: 249342 I1D#: 34429 DB: mainlib

Other DBs: TSCA, RTECS, EINECS

Contributor: TNO Volatile Compounds in Food - Chemical Concepts
Related CAS#: 50649-12-2

InChiKey: WCDGWAIZRYMVOW-UHFFFAOYSA-N Non-stereo
Synonyms:

1.Linalyl 3-methylbutanoate

2.Linalyl iso-valerate

3.1,5-Dimethyl-1-vinyl-4-hexenyl 3-methylbutanoate #

4.Isovaleric acid, linalyl ester

5.Butanoic acid, 3-methyl-, 1-ethenyl-1,5-dimethyl-4-hexen-1-yl ester
6.1,6-Octadien-3-ol, 3,7-dimethyl-, isovalerate

Experimental Rl mediantdeviation (#data)
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Semi-standard non-polar:1473+N/A (1)
Standard non-polar:  1484+N/A (1)
Polar: 1853+N/A (1)
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Hit 16 : Bicyclo[3.1.1]heptane, 6,6-dimethyl-2-methylene-, (1S)-
C10H16; MF: 810; RMF: 834; Prob 1.04%; CAS: 18172-67-3; Lib: mainlib; ID: 65778.

100~ 93
50
41 69 \\
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(mainlib) Bicyclo[3.1.1]heptane, 6,6-dimethyl-2-methylene-, (1S)-

Name: Bicyclo[3.1.1]heptane, 6,6-dimethyl-2-methylene-, (1S)-

Formula: C1gH16

MW: 136 Exact Mass: 136.1252 CAS#: 18172-67-3 NIST#: 232339 ID#: 65778 DB: mainlib

Other DBs: Fine, TSCA, EPA, EINECS, IRDB

Contributor: Japan AIST/NIMC Database- Spectrum MS-NW-3680

InChiKey: WTARULDDTDQWMU-UHFFFAOYSA-N Non-stereo

Synonyms:

1.2(10)-Pinene, (1S,58)-(-)-

2.(-)-B-Pinene

3.(-)-2(10)-Pinene

4.1 -B-Pinene

5.(1S)-(-)-B-Pinene

6.laevo-B-Pinene

7.6,6-Dimethyl-2-methylenebicyclo[3.1.1]heptane-, (S)-

8.(-)-beta-Pinene

9.Bicyclo(3.1.1)heptane, 6,6-dimethyl-2-methylene-, (1S,5S)-
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10.(-)-Pin-2(10)-ene
11.B-Pinene-(1S)-(-)

Page 25 of 31

258



Hit 17 : Hexanoic acid, 3,7-dimethyl-2,6-octadienyl ester, (Z)-
C16H2802; MF: 806; RMF: 839; Prob 0.88%; CAS: 68310-59-8; Lib: mainlib; ID: 35255.

100+ 69
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(mainlib) Hexanoic acid, 3,7-dimethyl-2,6-octadienyl ester, (Z)-
i

Name: Hexanoic acid, 3,7-dimethyl-2,6-octadienyl ester, (Z)-
Formula: C1gH2802

MW: 252 Exact Mass: 252.20893 CAS#: 68310-59-8 NIST#: 412656 ID#: 35255 DB: mainlib

Other DBs: TSCA, EINECS

Contributor: NIST Mass Spectrometry Data Center

InChIKey: ARVSCQUZFFSNKF-QINSGFPZSA-N Non-stereo

Synonyms:

no synonyms.

Experimental Rl mediantdeviation (#data)
Semi-standard non-polar:1732+N/A (1)

Standard non-polar:

Polar:

203342 (5)

1709N/A (1)
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Hit 18 : B-Pinene

C10H16; MF: 806; RMF: 828; Prob 0.88%; CAS: 127-91-3; Lib: replib; ID: 13995.
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(replib) B-Pinene

Name: B-Pinene
Formula: C1gH16

MW: 136 Exact Mass: 136.1252 CAS#: 127-91-3 NIST#: 149871 ID#: 13995 DB: replib

Other DBs: TSCA, RTECS, NIH, EINECS, IRDB
Contributor: Chemical Concepts
Related CAS#: 23089-32-9

InChlKey: WTARULDDTDQWMU-UHFFFAOYSA-N Non-stereo

Synonyms:

1.Bicyclo[3.1.1]heptane, 6,6-dimethyl-2-methylene-
2.2(10)-Pinene

3.Nopinen

4.Nopinene

5.Pseudopinen

6.Pseudopinene

7.Terebenthene
8.6,6-Dimethyl-2-methylene-bicyclo[3.1.1]heptane
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9.Pinene, B
10.2,2,6-Trimethylbicyclo(3.1.1)hept-2-ene
11.Bicyclo[3.1.1]heptane-6,6-trimethyl, 2-methylene
12.(¢)-B-Pinene

13.NSC 21447

14.beta-Pinene

Experimental Rl medianzdeviation (#data)
Semi-standard non-polar:979+2 (849)
Standard non-polar: 9735 (587)

Polar: 111217 (520)
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Hit 19 : Geranyl propionate
C13H2202; MF: 806; RMF: 824; Prob 0.88%; CAS: 105-90-8; Lib: replib; ID: 1215.
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(replib) Geranyl propionate

)
)

3

)

Name: Geranyl propionate
Formula: C13H2202
MW: 210 Exact Mass: 210.16198 CAS#: 105-90-8 NIST#: 9677 ID#: 1215 DB: replib
Other DBs: TSCA, RTECS, EINECS
InChlKey: BYCHQEILESTMQU-FMIVXFBMSA-N Non-stereo
Synonyms:
1.2,6-Octadien-1-ol, 3,7-dimethyl-, propanoate, (E)-
2.2,6-Octadien-1-ol, 3,7-dimethyl-, propionate, (E)-
3.trans-3,7-Dimethyl-2,6-octadienyl propionate
4.Geranyl n-propionate
5.Geranyl n-propanoate
6.Geranyl propanoate
7.(2E)-3,7-Dimethyl-2,6-octadienyl propionate
8.2,6-Octadien-1-ol, 3,7-dimethyl-, 1-propanoate, (2E)-
9.Propionic acid, geranyl ester
10.(E)-3,7-Dimethyl-2,6-octadien-1-ol propanoate
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11.2,6-Octadien-1-ol, 3,7-dimethyl-, propanoate, (2E)-

Experimental Rl mediantdeviation (#data)
Semi-standard non-polar:1475+3 (17)
Standard non-polar: 144812 (21)

Polar: 1816112 (18)
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Hit 20 : (E)-3,7-Dimethylocta-2,6-dienyl ethyl carbonate

C13H2203; MF: 800; RMF: 806; Prob 0.69%; Lib: mainlib; ID: 35211.

100+ 69

50

41 93

121 136

81
107

53
‘u\‘ w“ ol

\129\

15 \‘
ERAA.

/\/

i

OAO/\

157 167 183 226

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

(mainlib) (E)-3,7-Dimethylocta-2,6-dienyl ethyl carbonate

/\/

Name: (E)-3,7-Dimethylocta-2,6-dienyl ethyl carbonate
Formula: C13H2203

i

0/\ O/\

MW: 226 Exact Mass: 226.156895 NIST#: 373767 |D#: 35211 DB: mainlib

Contributor: NIST Mass Spectrometry Data Center, 2010
InChIKey: VHCQYGMNMOULRZ-FMIVXFBMSA-N Non-stereo
Synonyms:

no synonyms.

Experimental Rl medianzdeviation (#data)
Semi-standard non-polar:1553+N/A (1)
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TRUONG PAI HQC PA LAT

BAO CAO TONG KET

PE TAI NGHIEN CUU KHOA HQC CUA SINH VIEN

BUGC PAU NGHIEN CUU THANH PHAN
HOA HQC CUA LA PHUC BON TU
TRONG TAl TINH LAM PONG

Thudc linh vuc khoa hoc va cong nghé: Khoa hoc Tu nhién (Ho6a hoc)

Lam Pong, thang 5/2021
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TRUONG PAI HQC PA LAT

BAO CAO TONG KET
PE TAI KHOA HQC SINH VIEN NAM 2021

BUGC PAU NGHIEN CUU THANH PHAN
HOA HQC CUA LA PHUC BON TU
TRONG TAI TINH LAM PONG

Thudc nhom nganh khoa hoc: Khoa hoc Ty nhién

Sinh vién thuc hién:
Lé Thi Diém Trinh (cha nhiém dé tai)
Nguyén Lé Hué Anh
Nguyén Phi H6
Nguyén Thanh Long
Nguyén Thi Hoang Yén

Nguoi huéng dan: PGS. TS. Trinh Thi Biép

Lam Pong, thang 5/2021
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MUC LUC
MO DAU
CHUONG 1 - TONG QUAN
1.1. Tong quan vé chi Rubus
1.2. Tinh hinh nghién ctu thanh phan héa hoc cua chi Rubus
1.2.1. Nghién ctzu thanh phan héa hoc cua qua chi Rubus
1.2.2. Nghién ctru thanh phan hda hoc cuaa 14 chi Rubus
1.2.3. Nghién ctru thanh phan héa hoc cua hat chi Rubus
1.3. Hoat tinh sinh hoc cua chi Rubus
1.4. Cac phuong phap chiét xuat
1.5. Cac phuong phap tach bang sic ky
1.5.1. Sic ky 16p mong (SKLM)
1.5.1.1. Nguyén ly
1.5.1.2. Chat hap thu
1.5.1.3. Lva chon dung moi
1.5.2. Sic ky trao d6i ion

CHUONG 2 - POI TUQNG, PHUONG PHAP, NOI DUNG NGHIEN CcUU

2.1. Béi tuong nghién ctu

2.2. Thoi gian thuc hién dé tai

2.3. Phuong phap nghién ctu
2.3.1. Phuong phap xac dinh d¢ am
2.3.2. Phuong phap dinh tinh bang phan @ng hoé hoc
2.3.3. Phuong phap phan tich bang sac ki 16p mong
2.3.4. Phuong phap dinh Iugng polyphenol

CHUONG 3 - THUC NGHIEM
3.1. Hod chat va thiét bi

3.1.1. Hoa chét
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3.1.2. Dung cu va thiét bi 25

3.2. Tién hanh thi nghiém 26
3.2.1. Nguyén li¢u 26
3.2.2. Xac dinh d6 am trén mau kho 26
3.2.3. Binh tinh mdt s6 nhém chat trong 14 phic bon tir 26

3.2.3.1. Binh tinh cé4c thanh phan trong dich chiét n - hexan 26
3.2.3.2. Binh tinh c4c thanh phan trong dich chiét con 27
3.2.3.3. Pinh tinh cac nhém chat khac 28
3.2.4. Phan tich so bd thanh phan hoa hoc 14 phuc bon tar bang SKLM 29
3.2.4.1. Khao sat hé dung moi 29
3.2.4.2. So sanh thanh phan hoa hoc cac mau 14 phuc bon tu 30
3.2.5. Pinh luong ham lugng polyphenol trong cac mau I phic bon tir 30
3.2.5.1. Xay dyng duong chuan acid gallic 30
3.2.5.2. Khao sat phuong phap va thoi gian chiét polyphenol tir mau 14 phic
bon tir 31
3.2.5.3. Pinh luong polyphenol tong sé trong cac mau thi 31
CHUONG 4 - KET QUA NGHIEN CUU 33

4.1. Két qua dinh tinh cac nhdm chat c6 trong 14 phdc bon tu 33

4.2. Két qua phan tich so bo thanh phan hoa hoc trong I phtc bon tir bang

SKLM 40
4.2.1. Két qua khao sat hé dung moi 40
4.2.2. Két qua so sanh thanh phan hoa hoc cac mau la phic bon tir 40

4.3. Két qua dinh luong ham luong polyphenol cac mau I phc bon tir 43
4.3.1. Xay dyng duong chuan acid gallic 43

4.3.2. Két qua khao sat phuong phap va thoi gian chiét polyphenol tir 14 phc
bon tur 44

4.3.3. Két qua khao sét chiét polyphenol bang phuong phép chiét hdi lvu 45

4.3.4. Két qua dinh luong polyphenol trong cac mau I phic bon tir 48
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Hinh 1.1.
Hinh 1.2.
Hinh 2.1.
Hinh 2.2.
Hinh 2.3.
Hinh 2.4.
Hinh 2.5.
Hinh 2.6.
Hinh 2.7.
Hinh 2.8.
Hinh 4.1.
Hinh 4.2.
Hinh 4.3.
Hinh 4.4.
Hinh 4.5.
Hinh 4.6.

DANH MUC HINH ANH
C4u tao cua Delphinidin-3-pentoside
Cau tao cua Cyanidin — 3 — sophoroside
Mau 14 BL1 moc dai tai Bao Loc
Mau 1& NB1 moc dai tai Nam Ban
Qua NB1 moc dai tai Nam Ban
Mau 1& HXH moc dai tai Pa Lat
Mau 14 BB den hai tai vuon & Lac Duong
Qua BB den hai tai vuon ¢ Lac Duong
Hoa BB den hai tai vuon ¢ Lac Duong
Mau 14 LD moc dai tai Lac Duong
Sic ky d6 SKLM cua 9 mau nghién ciu
Sic ky 6 SKLM 2 mau 14 va than NB1
D6 thi phuong trinh dudng chuan acid gallic
Két qua khao sat thoi gian chiét siéu am
Két qua khao sat thoi gian chiét héi luu

Két qua khao sat nong d6 methanol dung dé chiét héi luu
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DANH MUC BANG
Bang 1.1. Bang théng ké maot s6 1oai Rubus phé bién tim thay tai Viét Nam
Bang 2.1. Théng tin mau nghién ctu
Bang 3.1. Cac hé dung mdi khao sat chay SKLM
Bang 4.1. Két qua dinh tinh cac nhém chat trong mau 14 loai R. annamensis
Bang 4.2. Két qua dinh tinh cac nhém chét trong mau 14 loai R. alcaefolius
Bang 4.3. Két qua dinh tinh cac nhém chét trong mau 14 loai R. idaeus
Bang 4.4. Két qua dinh tinh cac nhom chat trong mau 14 loai R. allegheniensis
Bang 4.5. Két qua dinh tinh cac nhom chét trong mau 14 loai R. sorbifolius
Bang 4.6. Két qua dinh tinh cac nhém chét trong mau than loai R. annamensis

Bang 4.7. Tong hop két qua dinh tinh cac nhdm chat trong 14 céc loai Rubus

3
21
29
33
34
35
36
37
38
39

Bang 4.8. Két qua phan tich SKLM dich chiét cac mau Ia phic bon tir véi hé dung

mdi chloroform — methanol (9:1)

Bang 4.9. Két qua do quang diy dung dich chuan acid gallic

40
43

Bang 4.10. Ham luong polyphenol cia cia mau chiét hoi luu va mau chiét siéu am

Bang 4.11. Ham luong polyphenol ciia cAc mau nghién cau
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DANH MUC CAC CHU VIET TAT
ABTS: Phuong phap bt gbc tu do
DPPH: Phwong phap thir hoat tinh chéng oxy hoé vai 2,2-diphenyl-1-
picrylhydrazyl
EtOAC: Etyl acetat
FW: Luong tuoi
HPLC: Sic ki l6ng hiéu ning cao
HPLC-DAD: Sic ky long hiéu nang cao véi dau do diode array
HPLC-UV-ESI-MS: Sic ky long hiéu nang cao dau do tir ngoai két néi khéi pho

phun mu di¢n tir
IR: Phd hdng ngoai
LC-MS:  Phuwong phap sic ky long - khdi pho
MS: Phuong phap khéi phd
MeOH: Methanol
NMR: Phé cong huong tir hat nhan
SD: Sai s6 chuan
SKLM:  Sac ky I6p mong
uv: Phé tir ngoai
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TRUONG PAl HQOC PA LAT

THONG TIN KET QUA NGHIEN CUU CUA PE TAI

1. Thong tin chung:

- Tén dé tai: Budc dau nghién ctu thanh phan hoa hoc cua 14 phic bon tir trong tai
tinh Lam Dong

- Sinh vién thyc hién: Lé Thi Diém Trinh (chu nhiém dé tai)
Nguyén Lé Hué Anh
Nguyén Phi H6
Nguyén Thanh Long
Nguyén Thi Hoang Yén
- Lop: HHK42SP Khoa: Su pham  Nam thu: 3 S6 nam dao tao: 4

- Nguoi huéng dan: PGS.TS Trinh Thi Diép
2. Muc tiéu dé tai:

Dinh tinh, dinh lwong céc nhém chat chinh cd trong 14 phlc bon ti trong tai tinh
Lam Bong

3. Tinh méi va séng tao:

Nghién ctru vé phic bdn tir & Vit Nam la mot trong nhitng nghién cau moi. Ba
xéac dinh duoc thanh phan cac nhém hop chit tu nhién va ham luong polyphenol cua
14 5 loai thudc chi Rubus moc hoang dai va duoc trong tai Lam Dong.

4. Két qua nghién ciru:

Mau 14 5 loai Rubus thu thap duoc & Lam Bong déu dugc dinh tinh ¢ chira
chat béo, saponin, tanin, acid amin, dudng ty do, acid hitu co, phytosterol, flavonoid
va khéng chara coumarin, anthranoid va polysaccharid. Trong do, 1a cua 3/5 loai co
chua carotenoid, 4/5 loai co alcaloid. Than loai R. annamensis ciing c6 chtra cac
nhom chat béo, saponin, tanin, acid amin, duong ty do, phytosterol, flavonoid va
polysaccharid, khdng chtra coumarin, anthranoid, acid hiru co, carotenoid.

Sic ky do6 SKLM dich chiét methanol cua cac mau la cho thay ching cé chira
nhiéu thanh phan kha giéng nhau. Cac mau 14 cung loai ¢ su twong dong rd rét vé
thanh phan hda hoc nhung mau thu & cac dia diém khac nhau c6 sy khac biét vé do
dam nhat cua vét, thé hién ham luong cua cac chat khac nhau ro.

Ham luwong polyphenol trong cdc miu 14 dao dong trong khoang 3,84 dén
10,71% tinh theo khdi lugng khd tuyét ddi, cao nhat & mau 14 loai R. annamensis
moc hoang dai & Nam Ban (NB1), thap nhét ¢ loai R. sorbifolius thu ¢ Lac Duong.
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Trong cung maot loai R. annamensis, polyphenol tich lily trong 14 nhiéu hon
trong than (10,71% so vai 3,86%).

Cac mau l4 cua cuing mot loai R. annamensis thu tai 2 thoi diém khéc nhau trong
nim c6 ham luong polyphenol khac nhau ré rét, mau thang 10/2020 chaa 10,71%
trong khi 14 thu vao thang 3/2021 chi chura 5,83% polyphenol.

5. Péng gop vé mit kinh té - xa hdi, gido duc va dao tao, an ninh, qudc phong
va kha niing ap dung cia dé tai:

Nghién ciru ndy gép phan cung cap thém théng tin khoa hoc tao co sé cho hudng
tan dung nhirng bd phan khac nhau caa cay phic bdn tir trong va moc hoang dai vén
duoc coi 12 khdng c6 gia tri dé ung dung trong viéc 1am thudc, 1am tra.. ...

Dé tai gop phan dao tao nhdm sinh vién thyc hién dé tai, nang cao kién thirc va
k§ nang nghién ctu khoa hoc. Céac két qua cua dé tai la tai lieu tham khao tét cho
nhitng ai quan tAm dén linh vuc nghién ctu va ang dung hop chat tu nhién.
6. Cong bd khoa hoc ciia sinh vién tir két qua nghién ciru ciia dé tai hoic nhan
xét, ddnh gia cua co so da ap dung cac két qua nghién ctru: chua co.

Ngay 24 thang 5 nam 2021
Sinh vién chiu trach nhiém chinh
thuc hién dé tai

Lé& Thi Diém Trinh

Nhan xét ciia ngwoi hwéng din vé nhirng dong gép khoa hoc ciia sinh vién thuc
hién dé tai (phan nay do nguoi huwéng ddn ghi):

Sinh vién L& Thi Diém Trinh cting nhém nghién ctru da hoan thanh muyc tiéu cta
dé tai. Cac két qua nghién ciru vé thanh phan cac nhoém hop chét trong 14 5 loai thudc
chi Rubus moc hoang dai va dugc trong & Lam Dong 1a nhitng két qua méi, co y
nghia khoa hoc.

Ngay 24 thang 5 nam 2021
Xac nhan ciaa truong dai hoc Nguoi huéng dan

Trinh Thi Diép
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TRUONG PAl HQOC PA LAT

THONG TIN VE SINH VIEN ‘
CHIU TRACH NHIEM CHINH THUC HIEN DE TAI

I. SO LUQC VE SINH VIEN:

Ho va tén: Lé Thi Diém Trinh

Sinh ngay: 13 thang 10 ndm 2000
Noi sinh: Vinh Long

Lop: HHKA42SP Khoa: 42

Khoa: Su pham

Dia chi lién hé: 208b, Nguyén Tir Luc, phuong 8, Pa Lat, Lam Dong.
bién thoai: 0379125381 Email: 1810091 @dlu.edu.vn

I1. QUA TRINH HOQC TAP (ké khai thanh tich caa sinh vién tir nim thr 1 dén nam
dang hoc):
* Nam thw 1:
Nganh hoc: Su pham Hoé hoc Khoa: Su pham
Két qua xép loai hoc tap: Gioi
So lugc thanh tich:
* Nam thw 2:
Nganh hoc: Su pham Hoa hoc Khoa: Su pham
Két qua xép loai hoc tap: Gioi
So luoc thanh tich:
* HKI nam 3:
Nganh hoc: Su pham Hod hoc Khoa: Su pham
Két qua xép loai hoc tap: Gioi
So lugce thanh tich:

Ngay 24 thang 5 nam 2021
X&c nhan cia trwong dai hoc Sinh vién chiu trach nhi¢m chinh
thuc hién de tai

Lé& Thi Diém Trinh
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MO PAU

Hién nay, ty Ié mic cac bénh vé 16i song ngay cang gia ting do ché d6 dinh
dudng khéng phi hop va 6 nhiém mai trudng. Pé ngan ngira cac bénh nay, can co
nhiéu nhém hop chat hoat tinh sinh hoc khac nhau véi pham vi hoat dong rong va
khéng c6 tac dung phu bat lgi. Cac hop chit polyphenol 12 nhom dugc nghién ctu
rong rai nhat caa loai hop chat nay. Ching xuét hién rong rai trén thuc vat, nhung
ham luong cua ching phu thudc vao nhiéu yéu té, bao gdbm loai cay, diéu kién khi
hau va thoi gian thu hoach. La caa mot s6 loai cay duoc xem nhu 1a mét trong nhitng
gia vi khdng thé thiéu trong am thyc truyén thong. Ngoai ra, 1a cia mot s6 loai thuc
vat hay mot so loai cay an qua ciing dugc sir dung trong y hoc dan gian nhu 13 mot
loai thudc chira bénh trong dan gian nhung hién da bi lang quén.

Polyphenol 1a nhitng hop chét thuc vat dugc tim thay nhiéu trong cac nguon
thuc pham thuc vat c6 san trong tu nhién va c6 dic tinh chéng oxy héa. Cac chat
chéng oxy héa cé tac dung bao vé té bao khoi ton thuong do gbc tu do. Khéng co
nhitng chat ndy, cac té bao cua co thé cd thé bj tén thuong do sy thoai hda mé. Nhém
polyphenol dugc biét dén voi nhiéu cong dung nhu: Chdong géc tu do, duy tri lugng
duong, thuc day sirc khoe ndo b, hd tro diéu tri cac bénh vé tim mach, v.v... C6 thé
néi polyphenol 1a nhitng hop chat hd trg con ngudi rat nhiéu trong doi séng ngay

nay.

Phuc bon tir 12 tén goi ctia mot sé loai cay thudc chi Mam xdi (Rubus). Trong
nhitng ndm gan day, nhiéu thdng tin méi vé hoat tinh sinh hoc cua céc hop chat
phenolic tir phic bon tir d3 dugc cdng bd. Thanh phan cua 14 phic bon tir c6 chira
polyphenol nhu tannin va flavonoid, hoat dong nhu cac chat chéng oxy héa, gitp han
ché nguy co t6n thuong cac té bao lanh manh trong co thé. Bén canh do, 14 phiic bon
tr cOn chira mot lwong nho acid ellagic, duoc chitng minh 12 ¢é tac dung e ché cac
chat gay ung thu va tham chi 1a gop phan 1am cac té bao ung thu ty huy. Nhu vay,
c6 thé thiy duong nhu 14 phiic bdn tir 1a mot ngudn “chat quy” day haa hen c6 thé
dugce dung dé thay thé cac chat tong hop trong diéu tri va phong ngira mot sé loai
bénh.

Hién nay, phtc bon tir 13 loai cdy an trai ngay cang duoc wa chudng va duoc

san xuat vai quy md 16n & cac nude phuong Tay vi nhitng cdng dung cua né nhu:
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ngtra ung thu, chdng oxy hoé va tac dung 1am dep.... trong d6 Lién bang Nga 1a nudc
c6 san lwong phic bon tir dimg dau thé gidi véi 164602 tan hang ndm. Ngoai ra, phiic
bon tir 12 loai cay phat trién trong khi hau méat mé quanh nim véi do am thich hop,
nhiét d6 1y tuong dé cay phat trién 1a khoang 20 dén 32°C. Chinh vi nhiing diéu kién
tuong thich ndy ma phiic bon tir di sém duoc du nhap vé Viét Nam, duogc trong &

mot s6 dia phwong tai Lam Pong véi muc dich thu qua.

T nhitng két qua nghién ciru ¢ nuée ngoai, co thé thay 14 cay phic bdn tir ¢6
chta nhiéu hop chat polyphenol véi nhitng tac dung c6 loi cho stc khoe con nguoi.
Tuy nhién, liéu thanh phan cac hop chat hda hoc c6 ¢ trong 14 phdc bon tir trong tai
tinh Lam Dong (nam trén cao nguyén Lam Vién, Viét Nam — noi c6 khi hau 6n hoa,
tuong doi mat mé va trong dugc cay phic bon tir) va ham luong ciia cac hop chat
héa hoc d6 c6 nhiéu nhu & nudc ngoai hay khdng? Bé tim cau tra 1oi cho van dé nay,
ching em thuc hién dé tai “Bwdc ddu nghién cizu thanh phan héa hoc cia 14 phic

bén ti trong tai tinh Lam Péong”.

Muc tiéu cia dé tai: Dinh tinh va dinh luong cac nhém chat co trong la phic

bon tir tréng tai tinh Lam Dong.
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CHUONG 1-TONG QUAN

1.1. Téng quan vé chi Rubus

Chi Mam x6i (danh phap khoa hoc: Rubus) 1a mét chi Ion trong gidi Thuc vat

c6 hoa, thuoc ho Hoa hong (Rosaceae), phan ho Rosoideae. Trong chi nay, tén goi

phd bién cua cac loai bao gdm: mam xdi, ngay, mic hi, dum diim, diim huong, phic

bon tir, dau ring, v.v...( Sytsma, et.al, 2017). Cac loai thudc chi Rubus sinh trudng

va phat trién tét tai noi c6 khi hau 6n d6i. Chinh vi vay, ¢ nudc ta ching thudng duoc

trong nhiéu tai cac tinh mién ndi phia Bac va Lam Dang.

Tai Viét Nam, chi Rubus t6n tai da dang, phong pht vé sé luong loai. Céc loai

nay c6 pham vi sinh treéng khé rong, co thé thich wng véi nhiéu hoan canh sinh thai

khac nhau, tir rirsng am nguyén sinh dén trang cay bui hay moc hoang bén duong, hau

nhu ta khong phat hién thay sau bénh hai trén cac loai Rubus (Hoai T.T.T., et.al,

2018).

(Ho P.H., 1999).

Mot s6 loai Rubus da duoc tim thay tai Viét Nam duoc thong ké trong bang 1.1.

Bang 1.1. Bang thong ké mét sé loai Rubus phé bién tim thay tai Viét Nam
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Tén Diic diém sinh thai
TT | Tén khoa hoc | thwong
. Théan La Hoa Tréi
gol
Phién 14 .
. . . 5 Hoa rong
Than bui | day, mat . .
o , dén2cm, | Trai
. .. | leo, trén nham, o o
Rubus Mam xoi, ) ) 5 . dai co do, an
. .| nhanh co | mat dudi R
1 | alcaefolius dum ngay, N N 16ng duoc,
. o canh, day | day l6ng .
Poir. dum dim | ) ] vang, chua
I6ng, gai | hoe, 14 be )
o canh hoa | chua.
cong. ché thanh .
. trang.
soi min.
Mam  x0i | Than cay | L& mocxen |Hoac65 |Qua
Rubus hue \ o ) . :
2 | allegheniensis thuong, ban dau | k&, hinh canh mau | do
var mam  XO0i | co mau | trang vacé | tring hoic
' Allegheny | xanh 14, |ringcwad | mudt, gan | den
3




allegheniensis coé khila | mép I3, nhu tron, | tuyén,
Porter. mau nau | cuéng la thuong Vi
do voi dai, dai hon | nhan, ngot.
nhirng cai | 10 cm va khong
gai nhon, | rong gan phang,
thang 8 cm, c6 ludng
hodc hoi | 16ng thua tinh, c6 5
cong. thot 6 mat | 1a dai mau
trén, trong | xanh tuoi
khi mat ngan hon
dudi cua ld | céanh hoa,
c6 mau moi canh
xanh nhat dai
hon nhung | khoang
day I6ng 2-3cm;
hon mit cudng hoa
trén. c6 nhitng
sgi long
mau
trang; moi
hoa ¢ rat
nhiéu nhi
Véi cac
bao phan
mau vang.
Cay bui, | Laphu Cong hoa | Trai
nhanh thon, hai 2—-3cm, |tron,
tron, dau nhon, | daico do.
khong dai ¢én 9 I6ng, canh
Rubus Dum ndi | I6ng, c6 | cm, mat hoa tréng
alpestris B1. | cao gai cong, | trén mau ngin hon
c6 tuyén | xam nau, 14 dai.
cécong | mat dudi
hay dot hon, 14
be hep thon.
4
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khong

cong.
Bui La betron, | Canhhoa | Trai
Dum ‘ . ars . §
Rubus | truon, xé. Mat trang. an
H Trung bO! / ro A
annamensis nhanh dudi day duoc.
Sa-mo- o R )
Card. day 16ng, | 16ng xam.
pen i
gai cong.
Cay bui, | La don, Hoa moc | Qua
than phién 14 tir nach 14 | chin
nhin, c6 | hinh bau hoic dau | mau
gai thua, | duc, chét 1a | nhanh, vang
canh non | nhon dai, khoang 1- | cam.
coléng | daylahinh |2 hoa.
sétmin | tim, gan Cudng
phu. phu 7-8 hoa va la
Rubus cap. Phién | dai phu
Dum , R i
Chaetophorus la mong, I16ng min,
mang to ey en s .
Card. mat trén cO | canh hoa
I6ng min mau
chay doc trang.
gan chinh,
mat dudi
nhan, co gai
cong chay
doc than
chinh.
Cay bui, | Laképlong | Hoamoc | Qua
RUbUS cao 2m, chim, chét | o nachla | chin
cochinchine Dum tha~n ‘ 3,- 5\, _cuéng hO?l-C dinh | mau
nsis var. ngéy, nh?n,day Iada|3-‘ cho|,5i7 do.
glabrescens ngdy tring gai cong. 4n§cn1,day hoa/chum.
Card gai cong.
Phién 14
nhan, co gai
5
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cong mit

dudi doc
theo gan la.
L& kem
nguyén, dai,
manh moc
doi dien
trén goc la
sat than.
Cay bui, | Laképlong | Hoamoc | Qua
cao chim, chét | thanh chin
khoang |3, phiénla |chumd | mau
1,7-2m, | hinhtreng | dinh chdi, | vang.
thdn mau | nguoc, mat | cum hoa
Rubus xanh, day | duéi c6 gai | gom 10-
ellipticus var. i I6ng cong thua 15 hoa.
Dum tim L A gas
obcordatus tuyén dai | doc theo chiéu dai
Franch mau do gén chinh cum hoa
hoic la. Cudng 14 | 12- 14cm.
xam, c6 | c6 day léng | cudng hoa
gai cong | va gai cong. | 0,4cm,
thua. canh hoa
trang.
Cay bui, | Laképlong | Hoamoc | Qua
than chim 3,5,7, | don doc ¢ | chin
nhan, c6 | & chét & dau canh. | mau
gai cong | dinh 16n Cudng do.
Rubus Bum nhova | hon hin cac | hoa dai 2-
etropicus Khone déi | thua la chét bén | 3cm, ¢6
g
Hance dudi. La gai thua
phu dang doc
soi dai, cudng,
nguyén, canh trang
moc ddi
6
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trén cubng | mau
4. trang.
Cay bui, | Laképlong | Cum hoa
than ddy | chim 3, moc dau
long min | cudng 14 5- | canh hay
mau xam, | 8cm, phu nach 14,
c6 gai day léng cudng hoa
nhorai | min. Phién | val4 dai
rac. la dai, mat | phu day
dudi phu I6ng min
day léng mau séang.
Rubus T .
ey min mau Canh
9 | idaeifolius Dum . . . .
Thuan Xam trAang,, trff\ng mau
mat trén co | trang.
I6ng xam
mau hoi
sam. Hai la
kém dang la
dai, nguyén
moc ddi
xung trén
cudng la.
Than cao | La kép, Chum hoa | Qua
1,5-2,5 | hinh kim ngan, mdi | mau
cm. Chdi | 1on véinam | bong cd | o, vi
Mam x0i | bén phat | hoac bay 14 | duong ngot,
_ d6, mam | trién. chét. kinh thom.
10 | Rubus idaeus . .
x6i chau khoang 1
Au cm. Hoa
nam canh,
mau
trang.
;
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Cay bui | Laképlong | Hoamoc | Qua
cao2m, |chimlé, 7- |o&nachla | chin
than mau | 11 chét, hoac dinh | tim
xanh, phién 14 canh, 4- | den.
nhan, gai | méng, mit | 10 hoa/ 1
cong trén xanh cum,
thua. dam, co cudng
Rubus I6ng manh | cum hoa
11 | inopertus Dum tran doc theo ngan 0.5-
(Diels) Focke gan la, mat | 1cm.
dué6i day
I16ng sao
mau trang,
co gai thua
doc theo
mat dudi
cudng la.
Cay bui, | La don, Hoa don | Qua
nhanh phién 14 doc ¢ dau | chin
non co elip, chot Ia | canh, mau
longto | nhonday | cudng hoa | do.
nho bao | tim néng va la dai
phua, gai | hoac day c6 long to
Rubus . . . .
) Dum tong | thua. bang, cuong | trang
12 | involucratus L x
bao la va gan thua, canh
Focke . . X
chinh 2 mat | trang
14 c6 gai trang.
nho thua.
La kem
dang bap ¢
goc canh.
RUbUS Dum  hoa Cay buil La kép 16ng | Chum hoa | Qua
13 | leucanthus tréng, than nhan | chim, Fhét moc & chin
Hance ngdy tréng mau 3, phien & | nach Ié‘
xanh, cé | moéng, mat | hoac dau
8
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gai cong | trénphién | nhanh, s6 | mau
thua. la co l6ng hoa 1-2/ | do.
thua rai rdc | mot
va doc theo | chum.
gan chinh,
cb gai cong
rai rac doc
cudng 14 va
gan chinh
mat duéi la.
Cay bui, | Laképchan | Hoamoc | Qua
canh non | vit, chét3, | & dinh chin
phi diy | hai dau canh hoac | do.
l6ng to nhon, mép | nach 14, 3-
mau coérang cua | 5hoa/l
Rubus lineatus trang. dai, gan phu | cum,
14 ) Dum soc o .
Reinw noi r6, mat | cuong hoa
trén mau phu day
xanh dam, 16ng
mat dudi 14 | trang, dai
day léng tir 0,5-0,7
trang, min. | cm.
Cay bui Lakemxé |Hoamoc |Qua
cao 1,5m. | nhiéu thuy | tirnach 14 | chin
than pha | mau do, 2 1a | hoac dinh | mau
day 16ng | dbi dién canh, do.
RUbUS nham nhgu om sat | chum hoa
15 moluccanus L. | Dum dao Vahg’ ?é culéng la. , co 2'15\
var. Moluc gai nho. La don, c6 | hoa/chum,
moluccanus 5 thuy Ia d‘éi
khong rd, nhiéu
day la hinh | 16ng, canh
tim, chét trang mau
hoi nhon, 2 | tring.
mat day
9
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I6ng nhdm

mau vang,
mat trén
xanh dam,
mat dudi
mau tring
xam, l1a non
gidp ngon
c6 mau do,
cudng 14 dai
tur 4-6¢m,
phu day
I6ng nham
va c0 gai rai
rac.
Cay bui, | La don, Hoa moc | Qua
cao mép 1a x¢é dnach la | chin
khoang 3 | rang cua, hoic dau | do
m, canh | hoi luon canh, cum | hinh
khong song, phién | hoagan | cau.
I6ng, c6 | la hinh xoan | nhu
gai cong | tam giac, khong
nhorai | phiénla cubng,
rac. mong, mat | cudng hoa
Rubus ovatus | Dum trén mau dai 1cm,
16 Thuan trang xanh dam, 2-6
mat dudi hoa/cum
mau xam, hoa.
c6 gai nho | Cudng
rai rac trén | hoava la
cudng lava | dai phu
mit dudi day 16ng
doc theo xam, canh
gan chinh, | trang mau
trang.
10
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cudng 14 3,5

—4,5cm.
Cay bui, | Laképlong | Hoamoc | Qua
cao 50- chim 3, don doc chin
70cm. mép la rang | tir dinh mau
Théan cua, hai mat | canh hoac | do.
nhan, 6 16ng rai | hodc nach
Rubus | maunau | rac, mat 14, cudng
Dum ngu| | L. Y
17 | pentagonus . do, canh | dudicégai | hoavala
iac . NP
Wall ex Focke J non cé nho rairac | dai day
I6ng doc theo 16ng mau
thwa, c6 | gan chinh. | sang,
gai nho L4 kem canh trang
rai rac. dang la nho, | mau
nguyén. trang.
Bui Lacolong |Tutan3 | Qua
truon, & gan, co hoa, dai nhan
th&n co gai ¢ gan céléng ¢ | cung,
Dum I6ng dai | chanh. mat do,
Rubus R N
o nhon, tum | do do va ngoal, ngon.
18 | sorbifolius o 2 . ,
. khon, I6ng | tiet, gai canh hoa
Maxim . i . p
on hoi to, trang. Bé
cong. hoa 16i
cao, dai
1,5cm.

1.2. Tinh hinh nghién citu thanh phan héa hoc cia chi Rubus

1.2.1. Nghién ciru thanh phan hoéa hec ciia qua chi Rubus

Yu Fu va cong su da nghién ctru thanh phan héa hoc ciia qua mam xoi Rubus

hirsutus Thunb. c6 ngudn gbc tir Trung Québc. Két qua phan tich cac chat dinh dudng
bao gom dudng; tong lwong acid va protein; cac hop chit cd nguon gbc thuc vat nhu
acid ascorbic va polyphenol (tong phenolic, téng flavonoid va anthocyanin) ciing
nhu céc chit chéng oxy hoa. Ham luong dudng khir, duong téng, tong chat ran, pH,
téng lwong acid va protein trong qua thudc loai R. hirsutus Thunb. lan luot 12 6,23 —
9,79 ¢g/100g FW; 6,82 — 10,15 ¢g/100 g FW; 11,75 — 13,25%; 3,67 - 3,86; 0,30 — 0,60
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9/100g FW va 0,016 — 0,030 g/100 g FW. Ham lwong cua acid ascorbic, tong luong
flavonoid, tong luong phenol, tong lugng anthocyanin twong ung la 16,33 — 23,28
mg/100g; 68,23 — 192,11 mg/100g; 108,23 — 269,90 mg/100g va 12,43 — 16,71
mg/100g. Ngoai ra, thanh phan anthocyanin duoc xac dinh bang HPLC-DAD va
HPLC-UV-ESI-MS két hop véi thube thir tao mau (5% AICIs trong ethanol). Thanh
phan anthocyanin cua loai qua nay duoc xac dinh la delphinidin-3-pentoside. Pong
gop cua phenol tong va tong luong flavonoid vao hoat tinh chdng oxy hoéa 16n hon
nhiéu so vai vitamin C va anthocyanin. Két qua nay cho thay loai qua nay c6 hoat
tinh chéng oxy hoéa cao (Yu Fu, et.al, 2015).

OH
Hinh 1.1. C4u tao cia Delphinidin-3-pentoside

Sebastian Piotr Mazur va cong su da nghién ctitu thanh phan hoéa hoc cua qua
mam xdi d6 Rubus idaeus L. Két qua nghién ciu cho thay cac hop chat phenolic
chinh trong qua phuc bon tir dugc trong tai Bac Au la ellagitannin va anthocyanin,
Vi ty 18 lan luot 1a 57% va 42%. Cyanidin-3-sophoroside 13 hop chat anthocyanin
doi dao nhat (61%). Ngoai ra, su khac nhau vé mau sic cua cac qua phlc bon tir cling
da dugc giai thich (Sebastian Piotr Mazur, et.al, 2014).

Hinh 1.2. C4u tao ciia Cyanidin — 3 — sophoroside
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Lidija Jakobek va cong su da phan lap duoc flavonol, flavan-3-ol, acid
phenolic va anthocyanin tir qua phic bdn tir thudc chi Rubus (phlc bdn tir va phic
bon tir den) dé nghién ciru ham lugng phenol cua ching biang HPLC va chat chong
oxy héa hoat dong bang c&ch thir mé hinh DPPH. Qua nghién ctu, cho thay qua phic
bon tir va phdc bon tr den dugc dic trung boi catechin va cac din xuat cia acid
ellagic. Ngoai ra, ham luong anthocyanin twong ddi cao, dong gop nhiéu hon vao
hoat tinh chdng oxy héa. Ham luong téng phenol trong qua chi Rubus cao nhat dat
1040 mg/kg va hoat tinh chéng oxy hda manh véi ECso = 672 g trén mdi gam DPPH
(Lidija Jakobek, et.al, 2009).

Ji Won Yang, Il Sook Choi d3 nghién ctru va xac dinh thanh phan hoa hoc, so
sanh ham luong polyphenol cia Bokbunja (Rubus coreanus Miquel) véi cac loai qua
thudc ho dau. Nghién ciru cho thay rang tong ham luong polyphenol, tong flavonoid
va tong ham lugng anthocyanin ciia Bokbunja cao hon so vai cac loai qua mong
nhu dau rimg, dau tiy, dau den, viét quat. Ham luong kaempferol, quercetin va
acid ellagic trong Bokbunja cao dang ké, trong d6 ham luong acid ellagic la cao nhat
(408,57 mg/kg khdi lwong tuoi). Tong ham lugng polyphenol, flavonoid,
anthocyanin, acid ellagic trong Bokbunja c6 anh huong dén hoat tinh chdng oxy hoa
(Ji Won Yang, et.al, 2017).

1.2.2. Nghién ciu thanh phan hoa hoc ciaa 14 chi Rubus

Gudej J., Tomczyk M. cling cong su da xac dinh duoc cac thanh phan chinh c6
trong 14 Rubus saxatilis L. nho vao phwong phap phan tich sac ky. Qua phan tich,
cho thay su hién dién caa céc acid phenolic: ellagic, gallic, protocatechuic, gentisic,
vanillic, caffeic, p-coumaric, ferulic, p-hydroxybenzoic, p-hydroxyphenylacetic,
syryngic va synapic. Bon hop chat tinh khiét vé mat sic ky da duoc phan lap do 1a
kaempferol, quercetin va cac hop chat A, B. Bang phuong phép héa hoc va quang
pho (UV, IR, NMR, MS), hop chat A dugc xéac dinh 1a brevifolin-carboxylic metyl
ester va hop chit B la kaempferol 3-OBD- (6” - (E)-p-coumaroyl) —
glucopyranoside (tiliroside) (Gudej J., et.al, 1999).

Gudej J., Tomczyk M. da nghién ctu viéc dinh lugng flavonoid, tannin va
acid ellagic trong 14 cac loi thudc chi Rubus L. (phtc bdn tir va phic bon tir den)
moc hoang di va duoc trong. Ham luong flavonoid dugc xac dinh bing phwong phap
quang phd va phuong phap phan tich HPLC sau khi thay phan mau bang acid. Ham
lwong tannin duoc xac dinh bang phuwong phap phan tich khéi lwong. Ham lugng acid
ellagic duoc kiém tra bang phwong phap HPLC sau khi thuy phan bing acid. Két qua
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cho thay: Ham lwong flavonoid trong la phdc bon tir den cao hon d6i véi 14 phic bon
ttr, dao dong khoang 0,46 — 1,05%. Quercetin va kaempferol chiém wu thé trong cac
mau duogc phan tich bang phuong phap HPLC. Ham luong flavonoid duoc tim thay
cao nhat tréng 14 Rubus nessensis (1,06%). Ham lugng acid ellagic ¢ tit ca cac mau
14 dugc xac dinh nam trong khoang 2,06 - 6,89%. L& cua cay phdc bon tir duge dic
trung boi lugng tanin 16n hon (tir 2,62 — 6,87%) so vai la cua cac loai khac (Gudej
J., et.al, 2004).

J.Yang, Jingyan Cui, Y.Liu va cong su da xac dinh cac hoat chét trong dich
chiét 1a phdc bén tir va tac dung cua dich chiét trén chudt. Theo d6, ¢ 12 loai
polyphenol dién hinh xuat hién trong bt 1a phtic bon tir (RLP); cao chiét la phic bon
tr 1 (RLE) va cao chiét 14 phic bon tir 2 (RLE — H) da dugc phan tich bang HPLC —
MS. Két qua thu duoc cho thay, tong ham lugng cua chling trong ba mau theo thi tu
sau: RLP (8,6 mg/g) < RLE (35,0 mg/g) < RLE — H (44,1 mg/g). Acid ellagic va
quercetin-3-O-glucuronide la cac hop chat chinh trong cac mau va chiém hon 75%
tong ham luong. Hon hop dang gel caa RLE, pectin va natri alginat duoc sir dung
trén chudt da dan dén ty 18 ting can va ty 1é md giam. Su c6 mat cua RLE hay RLE
— H con giam sy day hoi duong rudt. Tir két qua nghién ciu cho thay cé thé tng
dung cé4c cao chiét polyphenol tir 14 cay phic bon tir trong linh vuc dugc hoc (J.Yang,
et.al, 2020).

1.2.3. Nghién ciru thanh phan hoa hoc cia hat chi Rubus

Lunar Maslov Bandic va cong su da nghién citu cac hop chét cd hoat tinh sinh
hoc trong qua, 14 va hat cua loai phic bon tir Rubus idaeus L. Két qua nghién ctru chi
ra rang cac hop chat polyphenol da dugc xac dinh; dong thoi, ham lugng flavonoid,
anthocyanin va phenol tong da duoc dinh lugng. Hat mam xdi ¢ phan khéi lugng
polyphenol cao nhat, trong d6 ham luong flavonoid nhiéu nhat (2853,03 mg/100 g
mau tuoi) va tong phenol (2369,44 mg / 100 gam FW). Ngoai ra, kha ning chéng
oxy héa di duoc xac dinh bing phuong phap DPPH, ABTS va khong c6 su khac biét
dang ké vé kha ning chéng oxy hda gitra qua, hat va Ia. Bing phuong phap LC-MS,
anthocyanin va flavonoid trong loai phic bon tir nay ciing da duoc xac dinh (Lunar
Maslov Bandic, et.al, 2020).

B. Shaun Bushman cting cong su di nghién ctru thanh phan héa hoc cua hat loai
Rubus spp.L. Két qua nghién ctu cho thiy ellagitannin va acid ellagic tw do 1a
nhitng phenol chinh dwgc phét hién trong loai Rubus spp L. Ngoai ra, két qua nghién
ctru cho thay trong hat c6 chira 6 — 7% protein va 11 — 18% dau. Dau chtra 53 — 63%
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acid linoleic, 15 — 31% acid linolenic va 3-8% acid béo bdo hoa (B. Shaun
Bushman, et.al, 2004).

Théng qua hang loat nghién ctru vé 14, hat va qua cua Rubus ta c6 thé thay ring
trong cac bo phan cua loai Rubus déu chtra nhitng hop chét thuc vat, dic biét 1a
polyphenol va mét s6 dang hop chat acid carboxylic, acid béo khac. Sy da dang,
phong phu vé loai ciing nhu hau hét cac bo phan déu chira cac hop chat thuc vat nhu
la ngudn nguyén lidu phong phu c6 thé thay thé nhitng thuc pham chire nang dit tién,
dong goép vao khau phan va ché do dinh dudng cta con ngudi.

1.3. Hoat tinh sinh hec cia chi Rubus

Hoat tinh sinh hoc va dugc dong hoc ctua qua chua chin loai Rubus mysidentalis
da dugc danh gia. Thanh phan hoa hoc cua loai nay chira nhiéu hop chat phenol: acid
gallic, acid cafeic, acid p-coumaric, acid ferulic, rutin, myricetin, luteolin,
kaempferol lién quan dén kha ning chong oxy hoa (thtr trén md hinh DPPH va
ABTS). Pong thoi, két qua nghién ctru dugc dong hoc: Tmax VA Cwmax twong tng 1a
0,6 gio va 0,264 ng/mL. Két qua cho thay loai qua chwa chin thudc chi Rubus trén
du tiéu chuan 1am thuc pham hozc nguyén liéu 1am thuée khd (D. Shin, et.al., 2018).

Rubus idaeus L., Rubus ellipticus Smith, Rubus niveus Thunb., Rubus coreanus
Miquel, Rubus occidentalis L., Rubus ulmifolius Schott, Rubus fruiticosus L., Rubus
adenotrichus Schitdl., Rubus glaucus Benth chira cac hop chat ¢d hoat tinh sinh hoc,
c6 tac dung chdong oxy hoa, chéng viém, khang khuan, tac dong tich cuc dén lipid
mau va chirng xo vita dong mach (Mayara Schulz, et.al., 2019).

Nghién ciru vé qua loai Rubus ulmifolius Schott da tim thay sy c6 mat cua cac
hop chat phenol chinh nhu: Cyanidin-3-O-glucoside, acid ellagic, pentoside,
ellagic acid glucuronid va sanguiin H-10 lién quan dén hoat tinh khang khuan (gia
tri MIC dao dong tir 5- 20 mg/mL) (Liliana Primo da Silva, et.al., 2019).

Dich chiét 14 phtc bon tir Rubus idaeus c6 kha ning chong oxy hoa. Su hién
dién ciia cac nhdm phenolic trong l4 ¢ kha nang ngan ngira va chira tri cac bénh 16i
séng (Monika Staszowska-Karkut, et.al., 2020).

Céc flavonoid tir Rubus corchorifolius da duoc chiét xuat va lam giau. Cac hop
chat nay c6 tac dung ha duong huyét dang ké ¢ nhitng con chudt dugc sir dung lidu
luong cao glucose. Ciing trong nghién ctru ndy, lan dau tién ngudi ta tim thay nhiéu
loai flavonoid c6 hoat tinh ha duong huyét. Pay 1a mot ngudn nguyén liéu tiém ning,
c6 thé bd sung vao ché do an uéng (Jin-Long Tian, et.al., 2021).
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Nhu vay, cd thé thy rang cac hop chat c6 mit trong thanh phan héa hoc cua
c4c loai thudc Rubus c6 nhirng tinh chat da dang, phong phu. Pac biét, ¢d thé dugc

ing dung trong doi séng con ngudi.

Théng qua cac nghién ctu trén cd thé thay rang, cac hop chat polyphenol 1a
nhitng hop chat chinh, ¢é hoat tinh sinh hoc. Piéu nay da va dang dugc cac nha khoa
hoc trén thé gidi quan tm nghién ctru dé ap dung ching vao thuc tién.

1.4. Cac phwong phap chiét xuat
a. Ky thuat chiét ngam dam

Ky thuat chiét ngdm dam c6 thé dé dang thao tac vai mot lugng 16n nguyén
licu. Ngam nguyén liéu trong mot binh thay tinh hozc bang thép khong ri, binh c6
nap day. Tranh str dung binh bang nhua vi dung méi hitu co c6 thé hoa tan mot it
nhya, gay nham 1an 12 hop chat d6 c6 chira trong cay.

R6t dung méi tinh khiét vao binh cho dén ngap bé mat ciia nguyén liéu. Gitr yén
& nhiét 6 phong trong mot dém hoac mot ngay, dé cho dung méi xuyén tham vao
cau trdc té bao thuc vat va hoa tan cac hop chat tu nhién. Sau do, dung dich chiét
duoc loc ngang qua to gidy loc, thu hdi dung méi s& co duoc cao chiét. Tiép theo, rot
dung moéi méi vao binh chira nguyén ligu va tiép tuc qua trinh chiét thém mot sé lan
nita cho dén khi chiét kiét mau cdy. CO thé gia tang hiéu qua chiét bang cach dao
tron, xoc déu 1op nguyeén ligu.

MJi 1an ngam dung moi, chi can 24 gio 1a da, vi véi mot lwong dung mdi ¢b
dinh trong binh, mau chat chi hoa tan vao dung méi dén dat muc bao hoa, khong thé

hoa tan thém dugc nhiéu hon.

Dung mdi sau khi duoc thu héi, duge 1am khan nuéc bang cac chat 1am khan
va tiép tuc st dung dé chiét cac lan sau.
b. Chiét nho hé tro siéu am

Siéu am 1a séng co hoc hinh thanh do su lan truyén dao dong caa céac phan tu
trong khong gian c6 tan s 16n hon giGi han trén ngudng nghe cia con ngudi (16 —
20 kHz). Ngoai ra, song siéu am c6 ban chét 1a séng doc hay séng nén, nghia 1a trong
truong siéu am cac phan tir dao dong theo phuong cing voi cac phuong truyén cua
song.
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Nguyén 1y tdc dong cua séng siéu am:

+ Hiéu trng xam nhap:

Khi séng siéu 4m duoc truyén vao méi trudng chat 1ong, cac chu trinh kéo va
nén lién tuc duoc tao thanh. Trong diéu Kién binh thudng, cac phan ti chat long o rat
gan nhau nho sy lién két hda hoc. Khi c6 séng siéu am, trong chu trinh nén cac phan
tr & gan nhau hon va trong chu trinh kéo chung bj tach ra xa. Ap lyc am trong chu
trinh kéo di manh dé thang cac luc lién két gitra cac phan tir va tao thanh nhitng bot
khi nho. Bot khi tao thanh hat nhan cua hién twong xam thuc khi, bao gdm bot khi
6n dinh va bot khi tam thoi.

Bot khi on dinh la nguon gbc cua nhitng bong béng nho, kich thudc cia ching
dao dong nhe trong chu trinh kéo va nén. Sau hang ngan chu trinh, ching tang thém
vé kich thugc. Trong subt qua trinh dao dong, bot khi on dinh c6 thé chuyén thanh
bot khi tam thoi. Song siéu am lam rung dong nhirng bot khi nay, tao nén hién tugng
“sbc song” va hinh thanh dong nhiét bén trong long chat long. Bot khi 6n dinh ¢6 thé
16i kéo nhitng bot khi khac vao trong trudng song, két hop lai véi nhau va tao thanh
dong nhiét nho.

Céc bot khi tam thoi ¢6 kich c& thay ddi rat nhanh chéng, chi qua vai chu trinh
ching bi v ra. Trong sudt chu trinh kéo nén, bot khi kéo gian va két hop lai cho dén
khi dat duoc can bang hoi nuéc bén trong va bén ngoai bot khi. Dién tich bé mat bot
khi trong chu trinh kéo 16n hon trong chu trinh nén, vi vay sy khuéch tan trong chu
trinh kéo lén hon va kich ¢& bot khi ciing ting 1én trong mdi chu trinh. Céc bot khi
I6n dan toi mot kich ¢& nhat dinh ma tai d6 nang lugng séng siéu am khong du duy
tri pha khi khién cac bot khi né tung dir doi. Khi d6 cac phan tir va cham véi nhau
manh liét tao nén hién tuong “séc song” trong 1ong chat 16ng, két qua 1a hinh thanh
nhitng diém c6 nhiét d6 va ap suat rat cao (5000°C va 5 x 10 kPa) véi van tbc rat
nhanh 106° C/s.

Hién twong xam thuc khi md dau cho rat nhiéu phan ang do ¢6 sy hinh thanh
c4c ion ty do trong dung dich; thiic day cac phan wng hda hoc nhd c6 sy tron 13n cac
chat phan @ng véi nhau; ting cuong phan ing polymer héa va depolymer hoa bang
cach phan tan tam thoi cac phan tir hay bé gdy hoan toan céc lién két hda hoc trong
chudi polymer, ting hiéu suat dong héa; hd tro trich ly cac chat tan nhu enzim tir té
bao dong vat, thuc vat, nAm men va vi khuan; tach virus ra khoi té bao bi nhiém:; loai
bo c&c phan tir nhay cam bao gom ca vi sinh vat.
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+ Hién tugng vi xody:

Song siéu am cuong do cao truyén vao long chat long sé gay nén su kich thich
manh liét. Tai bé mat tiép xdc gita hai pha long — ran, song siéu am gay nén su hdn
loan cuc d6 do tao thanh cac vi xody. Hién tuong nay lam giam ranh gigi gitra cac
pha, ting cudng su truyén khdi ddi luu va thuc day gay ra su khuéch tan & mot vai
truong hop ma khudy tron thong thuong khong dat dugc.

Céc yéu tb anh huong téi két qua siéu am:

+ Kich thudc vat kiéu: Qua trinh chiét xay ra chu yéu do tham thau va khuéch
tan nén kich thuéc vat liéu cang nho, dién tich tiép xdc cang 16n thi hiéu qua chiét
cang cao.

+ Dung moi: Dung mdi chiét 1a dung moi hoa tan dwoc cac hop chét can thiét.
Kha nang d6 cua dung moi phu thuoc mot vai tinh chat cia dung moi nhu d6 phan
cuc, d6 nhot, stc cing bé mit,v.v...

+ Nhiét do va thoi gian: Tuy thudc vao mau nguyén liéu ma chon nhiét do va
thoi gian siéu @m thich hop. Tuy nhién, phuong phap si€u am cho phép giam dang
ké thoi gian chiét, ting téc do chiét. Qua trinh chiét thong thuong co thé kéo dai tir
vai tiéng dén vai ngdy, nhung qua trinh chiét siéu &m chi kéo dai khoang 20 — 30
phut dé dat hiéu qua tuong duong.

c. Ky thuat chiét soxhlet

Chiét soxhlet 1a phuong phap chiét cac chat ra khoi nguyén liéu ban dau bang
mot dung mai hoic hon hop dung mai véi mot dung cu chuyén dung dic biét goi la
binh chiét soxhlet. Dung méi dugc dun ndng, cho bay hoi lién tuc dé¢ dung méi ngung
tu, chay vao binh chaa hdn hop can chiét tach (thuong goi trong gidy loc hoic tam
vai mong) nod s& hoa tan chat can chiét. Dich chiét chay xubng binh cau bén dudi,
dung mdi nguyén chat lai tiép tuc duoc cat Ién. Bang cach lip di lap lai viéc chiét
mot s6 1an ta co thé tach hoan toan mot sé chat vao dung méi da chon, sau d6 cat loai
dung mai va ct lay chat & nhiét do va &p suat thich hop. Phuong phéap nay tiét kiém
duoc dung méi va hiéu qua twong ddi cao.

1.5. Cac phuwong phap tach bang sic ky
Phuong phép cach bang sic ky dugc xem 1a phwong phap tach riéng tirng chat
c6 hiéu qua hién nay. Dic biét, duoc (ng dung trong hop chit thién nhién.

Dinh nghia: Sic ky 1a qua trinh tach cac ciu tir caa mot hdn hop dua vao viéc
ciu tr ndy s& phan b khac nhau gitra pha tinh va pha dong.
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1.5.1. Sic ky I6p méng (SKLM)

SKLM ¢6 nhiéu wu diém vé kha niang tach hdn hop phuc tap nhiéu cau tir, céc
loai hop chat v6 co va hitu co khac nhau, d6 nhay cao, lugng mau phan tich nho, téc
d6 phan tich nhanh, c6 thé biét két qua sau vai phat, cé thé phan tich hang loat, ki
thuat tién hanh don gian, it tén thiét bi, dung méi va dem lai hiéu qua cao. Vi vay,
hién nay SKLM duoc tién hanh rong réi trong nhiéu linh vuc khoa hoc va cong
nghi¢p khac nhau nhu: hoa hiru co, hoa sinh, héa dugc, v.v...
1.5.1.1. Nguyén ly

SKLM la phuong phap phan tich trong d6 dung dich phan tich di chuyén trén
mot 16p chat hap phu min v6 co hay hitu co theo mot chiéu nhat dinh. Téc do di
chuyén cua céc cau tir phu thudc vao kha nang hoa tan cua no trong hé dung mdi khai
trién. Khi qua trinh tach sac ky ding lai thu duoc cac viing chat tach roi nhau..

D¢ danh gia kha ning phan gidi ciia cac viing sac ky ngudi ta ding hé s6 R va

R; dugc xac dinh nhu sau:

Trong d6 : a la khoang céach chat tan dich chuyén
b 1a khoang cach dung mdi dich chuyén
1.5.1.2. Chat hap thu
Chat hap thu dung trong SKLM hau hét 1a cac oxid khdng tan, cac oxid hydrat
hoa va cac muoi.

Cac chat hap thu thudng ding:

+ Silicagel:

+ Silicagel pha thuong: 1a polymer ba chiéu cua nhimg don vi t dién oxid
silicon SiO2, H20 va trén bé mat hat gel c6 nhitng 16 rdng. Ban chat hoa hoc cua bé
mit hat silicagel 14 nhitng nhdm silanol-OH day 1a nhitng tdm rat hoat dong c6 thé
tao nén hydrogen manh vai nhiing chat dugc sac ky. Hién nay cac tam ban mong
silicagel c6 ¢& hat 10 um, chiéu day lgp trang 1a 250 um, phi hop dé tach cac hop
chat c6 trong lwong phan tir tir 500 — 1000 Dalton. Céc tim ban mong silicagel trang
thuong tron thém chat phéat huynh quang, dugc ghi trén hop silicagel 60 F,,.

+ Silicagel pha dao: Chét hap thu SKLM cho silicagel pha dao thuong la C-2,
C-1, C-12, C-18. Khi qua pha tinh trang silicagel C-18, pha tinh nay thuong co tinh
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chat khong phan cuc, hap thu mang cac hop chat khéng phan cuc. Pha dong thuong
la nudc. Bén canh dung moéi nude, nguoi ta thém vao cac dung mdi hiru co nhu
methanol, acetoniltril,v.v... véi ndng d6 ting dan theo ndng d6 sic ky. Khi giai ly
ban mong bai cac dung méi phan cuc, cac chat phan cuc cia mau chat, do khong bi
pha tinh niu giit manh, s& duoc giai ly di 1én cao, con hop chat khéng phan cuc cua
mau chat s& ¢ vi tri thap; nghia 1a tht tu cac loai hop chat phan cuc va khdng phan
cuc hién dién trén ban mong co trat tu nguoc lai voi ban mong silicagel thong thuong.

+ Alumina Al;Os: dugc dung dudi dang dehydrat hdéa Al.Os c6 nhiét do ndng
chay 370 — 400°C va dién tich bé mat tir 90 — 180 m?/g, ¢& hat Ién hon 10um.

+ Kieselgurf: 12 mot loai khoang dét c6 ¢ hat tir 0,02 — 2nm. Trung binh la
khoang 0,2nm.

+ Celite, cellulose,v.v...

1.5.1.3. Lwa chon dung moi

Chon dung méi trién khai tly thuoc vao mau can chiét. Véi mau chua biét thanh
phan, chua c6 tai liéu tham khao can thir nghiém véi nhiéu loai dung méi khac nhau
tir khong phan cuc dén phan cuc. Dung mdi nao tach tot trén sic ky ban mong s&
thich hop cho sac ky cot.

1.5.2. Sic Ky trao déi ion

Pha tinh 13 chat ran, 1a nhitng hat hinh cau, rat nho, khong tan trong nuéc, c6
cau tao hoa hoc 1a polymer, nén duoc goi la cac hat nhya. Bé mat caa hat mang cac
nhém chirc ning hoa hoc & dang ion. C6 hai loai nhya 13 nhya trao d6i anion va nhyua
trao d6i cation. Nhua trao doi anion mang nhém chtec dién tich duong nén bit giir
c4c ion cua pha dong nguoc lai, nhya trao doi cation mang nhém chirc dién tich am
nén nhya bat gitr cac ion duong ctia pha dong. Sy bat gitr xay ra nho luc hut tinh dién
gitta 2 dién tich nguoc dau. CAc loai nhwra trao d6i ion duoc sir dung dé tach céc ion

vO co hoac hitu co.

Sy tach riéng céc chat cia mot hdn hop dua vao viéc hop chét nao cua hdn hop
c6 mang dién tich nguoc dau véi dién tich caa hat nhua, bi hat nhua bat gitr lai trong
cot. Hop chat mang nhiéu dién tich gan manh vao pha tinh, hop chat nao mang it
dién tich gan yéu va khong mang dién tich khdng gan va ra khoi cot trudc.
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CHUONG 2 - POI TUQNG, PHUONG PHAP, NOI DUNG NGHIEN CUU
2.1. Péi twong nghién ciu

Péi twong nghién ciu 1a 14 céc loai thudc chi Rubus duoc trong va moc hoang
dai & Lam Pong. Théng tin vé mau nghién ctru duoc trinh bay trong bang 2.1.

Chuyén gia x4c dinh tén khoa hoc caa mau: TS. Luong Vin Diing, Khoa Sinh
hoc, Truong Pai hoc Pa Lat.

Bang 2.1. Thong tin mau nghién ciru

Stt | Ky | Tén Tén M6 ta mau Noildy |Ngay lay | Khéi
hiéu | khoa |thong mau mau lwong
mau | hoc thwong mau

(gam)
1 |BL1 | Rubus | Mam Phién 14 day, Bao 6/10/2020 | 420g
alcaef | x6i, mat trén nham, | Loc
olius | dum mat dudi day
ngay, l6ng hoe, 14 be
dum ché thanh soi
dtim min.

2 |BL2 | Rubus | Mam Phién la day, | Bao 6/3/2021 12209

alcaef | X0, mat trén nham, | Loc
olius | dum mat dudi day

ngay, l6ng hoe, 14 be

dum ché thanh soi

dtim min.

3 | HXH | Rubus | Mam Phién laday, |BoHS |13/10/2020 | 4760g

alcaef | x0i, mat trén nham, | Xuan
olius | dum mit duéi ddy | Huong,
ngay, long hoe, 14 be | Da Lat
dum ché thanh sgi
diim min.

4 | NB1l | Rubus | Dum L& be tron, xé. | Nam 16/10/2020 | 40509
annam | Trung | Mat dudi diy | Ban
ensis | bo, Sa- | 16ng xam.
mo-pen

5 | NB2 | Rubus | Dum L& be tron, xé. | Nam 26/3/2021 | 745¢
annam | Trung | Mat dudi dady | Ban
ensis | bg, Sa- | 16ng xam.
mo-pen
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RB | Rubus | Mam L& kép, hinh Lac 16/3/2021 | 2409
idaeus | x6i do, | kim lon vai Duong
mam x0i | nam hoac bay
chau Au | 14 chét.
BB Rubus | Mam L& moc xen Lac 16/3/2021 | 530g
allegh | xoi k&, hinh triang | Duong
eniensi | thwong, | va co rang cua
S mam x0i | & mép I3,
Alleghe | cudng 14 dai,
ny dai hon 10 cm
Va rong gan
8 cm, c6 léng
thua thét o
mat trén, trong
khi mat dudi
cua l4 co mau
xanh nhat hon
nhung day
16ng hon mat
trén.
LD | Rubus | Dum Lacolong ¢ | Lac 16/3/2021 | 110g
sorbifo | nhon, gan,c6gai & | Duong
lius tum gan chanh.
khon,
I16ng On
Théan | Rubus | Mam Bui truon, Nam 16/10/2020 | 12009
annam | xdi, nhanh day Ban
ensis | dum I6ng, gai cong.
ngay,
dum
diim
22
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u la LD mec dai tai Lac
Lac Duwong Dwong

052 RS
'

Hinh 2.7. Hoa BB den hai tai vuon ¢ Hinh 2.8. M

2.2. Thai gian thyc hién dé tai

Pé tai dugc nghién cau tir thang 12/2020 dén thang 05/2021 tai phong thi
nghiém Hda hiru co, Khoa Hoa hoc va Méi truong.
2.3. Phuwong phap nghién ctiru
2.3.1. Phuwong phap xac dinh d§ am

Xac dinh d6 am nguyén liéu bang phwong phéap tinh phan trim mat khéi lugng
do siy kho & 105°C trén can sy am.
2.3.2. Phuwong phap dinh tinh bang phan wng hoa hoc

Can ct vao phan tng cho dau hiéu dic trung cua cac ho hop chat hoic céc chat
can xac dinh ma chon phan tng ciing nhu thudc thir pht hop, dé nhan biét duoc ho
hop chat hoic cac chat can tim.
2.3.3. Phwong phap phan tich bing sic ki l6p méng

Dung SKLM dé xac dinh so bo vé cac cau tir trong dich chiét methanol, xéac
dinh hé s Ry, tir d6 du doan sy c6 mat caa mot sé hop chat. Dung ban moéng trang
san silicagel GFzs4, hién vét bang cach soi dudi dén tir ngoai ¢ 254 nm va 365 nm
hodc phun thudc thir H2SO4 10%.

2.3.4. Phuwong phap dinh lwong polyphenol

Dua theo Tiéu chuan qubc gia TCVN 9745-1:2013 1SO 14502-1:2005 vé Ché
— Xac dinh cac chit dic trung cta ché xanh va ché den phan 1: Ham luong
polyphenol tong sé trong ché — phwong phap do mau dung thude thir Folin-Ciocalteu
va cac may mac, hoa chat hién co tai diéu kién phong thi nghiém, xay dung quy trinh
dinh luong polyphenol trong 14 phtc bon tu.
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CHUONG 3 - THUC NGHIEM
3.1. Hoa chat va thiét bi
3.1.1. HoA chat

- HCHO 37-40%, KI rian, HgCls, FeCls.6H.0, CiHsKNaOs.4H,0,
CuS04.5H20, C2HsOCHs, 12 ran, Acid picric, Bi(NOs)3.5H20, Mg rin, NaOH,
NaNO2, NH3, HCI 36-38%, H2SOs 95-98%, Na,COs;, CH3COONa, Gelatin bot,
KOH, CHsCOOH 99.5%, Pb (CHsCOO)2, Pb(OH); (CHsCO):0, CHCls,
CeH7NO3S, MeOH, CgH14, CH.Clo.

- Con ddt, Nudc cat.
- Thudc thir Folin — Ciocalteu.

- Chat chuan: acid gallic (dang monohydrate, do tinh khiét 98,0%, HiMedia
Labs, India).

3.1.2. Dung cu va thiét bj
+ Dung cu
- Binh cau day tron c6 nham 500ml, phéu chiét 250ml - 500ml.
- Sinh han hoi luu, bd chiét Sohxlet.
- Binh dinh muc 10, 25, 50, 100, 250, 500ml.
- Pipette 1,2,5,10, 25ml.
- Coc 50, 100, 250, 500mll.

- Ong nghiém, binh tia, mang boc thyc pham, mudng, giay loc, bép dién, ndi
inox, tdi vai dung mau.

- Cuvet.

+ Thiét bi

- May trac quang so mau PRIM

- Méy chiét siéu &am UCL 75- RAYPA 2019
- Lo nung - Mutitherm N7

- Tt sdy Memmert Model UM 400

- Cén phan tich Ohaus AR2401

- Méy cit nuée 1 1an WCS/4-Harniton
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- Méay xay sinh té Kagaroo KG304
- Can phan tich d6 am dién tt CHAUS MB 120
- May c6 quay chan khéng Recirculaty chiller F 305
- Hé théng chiét siéu am EXU 50/ENV
3.2. Tién hanh thi nghiém
3.2.1. Nguyén liéu

Mau cay tuoi sau khi hai gdm 14 va than duoc rira sach bang nude dé kho, cat
nho sau d6 dem sdy & 60° cho dén khi nguyén liéu kho hoan toan. Bao quan mau
trong tui nilon kin.

3.2.2. Xac dinh d6 am trén mau kho

Tién hanh xac dinh d6 am trudc khi phan tich.

Céch tién hanh: Can khoang 3 g mau da dugc dem sdy ¢ 60° nghién nho, xac
dinh do am trén can phan tich ¢ am dién tir CHAUS MB 120.
3.2.3. Pinh tinh mét s6 nhém chat trong la phic bon tir

Thuc hién phan tng dinh tinh véi cac dich chiét tir kém phan cuc dén phan cuc
dé dinh tinh ting phan doan.
3.2.3.1. Pinh tinh cac thanh phan trong dich chiét n - hexan

Can 10g bot duoc lidu vao binh chiét Soxhlet. Chiét bang n-hexan dén khi dung
mdi trong binh chiét khdng mau. Dich chiét n-hexan dugc cat thu hoi bét dung mai.
Dich chiét dam dic thu dugc dung dé lam céac phan ung dinh tinh chat béo,
phytosterol, carotenoid.
a. Pinh tinh chat béo

Cham 3 giot dich chiét n-hexan Ién gidy loc. Say nhe dén kho. Néu thay cé vét
mo trén gidy loc nghia 1a c6 chat béo.
b. Pinh tinh phytosterol

Phan ttng Liberman: Cho vao 4ng nghiém 1ml dich chiét, dé boc hoi dung méi
dén kho. Hoa tan cin trong 1ml anhydrid acetic. Nghiéng 6ng nghiém va thém 1ml
H2SO4 dic theo thanh 6ng nghiém. Néu & mat phan cach giira 2 16p chat long xuat
hién vong mau tim do, lic nhe, 16p chat long phia trén c6 mau xanh 1a phan tng
duong tinh.

26
301



c. Pinh tinh carotenoid

Cho vao 6ng nghiém 1ml dich chiét, &é bdc hoi dung méi dén khd. Thém vai
giot H2SO4 dam dic. Néu thdy xuat hién mau xanh duong 13 phan tng duong tinh:
cO carotenoid.
3.2.3.2. Pinh tinh cac thanh phan trong dich chiét con

Ba duoc ligu sau khi chiét bang n-hexan hoic ether dau dé bay hoi dung moi
dén khd. Chiét hoéi luu voi 50ml con 90% trong 30 phit (hoic chiét siéu &m ¢ 60°C
trong 15 phat) . Dich chiét dugc loc va c6 dén con 10ml dé l1am cac phan tng dinh
tinh flavonoid, coumarin, saponin, acid hiru co, acid amin, dwong tw do.

a. Pinh tinh flavonoid

- Phan ¢ng Cyanidin: Cho 1ml dich chiét con vao 6ng nghiém, thém moét it bot
Mg kim loai va vai giot HCI dic, dun néng trén ndi cach thuy. Néu thay xuat hién
mau hong do 1a phan img duong tinh.

- Phan ¢ng véi kiém:

Phan &ng véi hoi amoniac: Nho 3 giot dich chiét con 1én to gidy loc, ho nong
nhe cho khd hét dung méi. Ho to gidy Ién miéng lo amoniac da dugc ma nit, néu
thay mau vang cua vét ting 1én 1 phan ing duong tinh.

Phan ng voi dung dich NaOH 10%: Cho 1ml dich chiét con vao dng nghiém,
thém vai giot dung dich NaOH 10%, néu thay xuat hién tua duc va mau cua dich
chiét vang dam lén 1a phan tng duong tinh.

- Phan «ng véi dung dich FeCls 5%: cho 1ml dich chiét con vao ong nghiém,
thém vai giot dung dich FeClz 5%, néu thay xuat hién tia mau xanh den 14 phan wng
duong tinh.

b. Pinh tinh coumarin

Phdn 1#ng mé va déng vong lacton: Cho vao 2 éng nghiém mdi éng 1 ml dich
chiét con. ong 1 thém 0,5ml NaOH 10% con dng 2 dé nguyén. Pun cach thily ca 2
dng nghiém dén s6i rdi dé nguoi. Thém vao mdi ong 2ml nude cat va lac déu. Néu
¢ coumarin thi dng thir nhat trong hon 6ng thi hai.

c. Pinh tinh saponin

Phan tng tao bot: Cho vao dng nghiém 3ml dich chiét con, thém 5 ml nuéc cat,
lic manh trong 5 phut roi dé yén. Néu thiy cot bot cao > 1cm va bén viing la phan
ung duong tinh.
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d. Pinh tinh acid hiru co

- Cho vao éng nghiém 1ml dich chiét con va c6 dén can. Hoa can trong 1ml
nuéc va thém vai tinh thé Na2COs. Néu thay c6 bot khi ndi Ién 1a phan tmg duong
tinh.

- Nho 1 giot dich chiét con Ién gidy quy. Néu gidy quy chuyén mau do 1a c6
acid htru co.

e. Pinh tinh acid amin

Cho vao 6ng nghiém 3 ml dich chiét con. Thém vai manh ninhydrin, dun séi.
Néu thay dung dich chuyén mau tim 1a phan tmg duong tinh.
f. Pinh tinh dwong tw do

Cho vao ong nghiém 1 ml dich chiét con va c6 dén can. Hoa can trong 2ml

nuéc, thém 1ml thude thir Fehling A va 1ml thudc thir Fehling B, dun cach thuy trong
vai phut. Néu thay c6 tia mau dé gach 1a phan img duong tinh.

3.2.3.3. Pinh tinh cac nhom chat khac

a. Pinh tinh polysacharid:

Ba duoc liéu sau khi chiét con dé bay hoi hét dung moi dén khd. Thém 50ml
nuéc, chiét nong ¢ khoang 90°C trong 30 phit. Lay 3ml dich chiét nuéc cho vao 6ng
nghiém rdi nho vai giot thudc thir Lugol néu xuat hién mau xanh lam thi phan ¢ng
duong tinh.

b. Pinh tinh alcaloid:

L4y 1g bot duoc liéu cho vao binh nén dung tich 50ml, thém 15ml dung dich
H2S04 2%, dun s6i trong vai phut. Bé ngudi, loc dich chiét vao binh gan, kiém hoa
dich loc bang dung dich NH4sOH 6N dén pH kiém. Chiét alcaloid bang CHCI3 3 lan,
mdi lan 5ml. Dich chiét CHCIs dugc gop lai va lic véi dung dich H2SO4 2%. Gan
lay 16p nuéc acid, cho vao 3 dng nghiém, mdi éng 1ml dé lam céc phan tng sau:

- Thém 2-3 giot thudc thir Mayer: néu c6 alcaloid s& thay xuat hién taa trang
hay vang nhat.

- Thém 2-3 giot thudc thir Bouchardat, néu c6 alcaloid s& thiy xuét hién taa nau.

- Thém 2-3 giot thudc thir Dragendorff, néu cé alcaloid s& thiy xuét hién taa

vang cam hay do.
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c. Pinh tinh anthranoid:

Phan #ng Borntraeger: Cho vao ng nghiém to 1g bot dugc liéu, thém dung
dich H2S04 25% t6i ngap duoc liéu rdi dun soi trong vai phat. Loc dich chiét vao
binh gan, dé nguoi rdi lac véi 5ml ether. Ly 1ml dich chiét ether cho vao éng
nghiém, thém 1ml KOH 10%. Néu c6 anthranoid sé& thiy xuat hién mau d6 & & 16p
kiém.

d. Pinh tinh tanin:

L4y 1g bot duoc liéu cho vao binh nén dung tich 50ml. Thém nudc ngap dugc
licu va dun sbi trong vai phut. Loc ndng, lay dich loc dé 1am céc phan ung sau:

- Phan #ng véi dung dich gelatin 1%: Cho 1ml dich chiét nudc vao 6ng nghiém,
thém vai giot dung dich gelatin 1%. Néu thay xuat hién tua bong trang la phan ang
duong tinh.

- Phdn wng Stiasny: Lay 5ml dich chiét nudc cho vao dng nghiém, thém 1ml
formol va 0,5ml HCI dic. Pun séi trong vai phat. Néu c6 tanin thi s& thay xuét hién
taa d6 duc. Thém mot lugng natri acetat du va vai giot dung dich FeCls 5%, s& thay
xuat hién tua xanh den.

3.2.4. Phan tich so bd thanh phan hoa hec 14 phic bon tir bing SKLM
3.2.4.1. Khao sat hé dung moi

Can 1 g mau BL1 vao cdc thay tinh, thém 10ml MeOH, chiét siéu am ¢ 40°C
trong 30 phut. Bbc hoi dung moi dén cin. Hoa tan can trong 1 ml MeOH thu duoc
dung dich dé dung cham sac ky trén ban mong ban mong silicagel. Khai trién sac ky
Vvéi cac hé dung moi khac nhau, hién vét bang cach soi dudi dén tir ngoai ¢ buéc
s6ng 254 nm va 365 nm va phun thuéc thie H2SO4 10%.

Bang 3.1. Cac hé dung méi khao sat chay SKLM

STT Hé dung moi Tilé

1 n-Hexan : aceton 9:1

2 Chloroform : methanol 9:1

3 Toluen : EtOAC : aceton : acid fomic 5:2:2:1

4 Chloroform : methanol 1:1

5 Chloroform : methanol : nudc 7:3:.0,4
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3.2.4.2. So sanh thanh phan hoa hoc cac mau la phuc bén tir

Tién hanh chiét 1 g mi mau la phic bdn tir thu duoc tai nhirng noi khac nhau
trong 10ml MeOH. Béc hoi dung méi dén can. Hoa tan can trong 1 ml MeOH thu
dugc dung dich dé dung cham siac ky trén ban mong silicagel véi hé dung moi
Chloroform : methanol (9:1).

3.2.5. Pinh lwong ham lweng polyphenol trong cac miu la phuc bon tir

Ham luong polyphenol téng s6 duoc xac dinh bang phuong phap do mau ding
thudc thir Folin — Ciocalteu.

Nguyén tac: Polyphenol tir mau thir ¢a nghién min duoc chiét bang methanol
70% & 70°C. Cac polyphenol trong dich chiét dugc xac dinh bang do mau, dung
thudc thir Folin — Ciocalteu. Thudc thir nay chira chat oxy hoa la acid phospho —
vonframic, trong quéa trinh khi, cac nhdm hydroxy phenol dé bj oxy hda, chat oxy
hoa nay sinh ra mau xanh c6 d hap thu cuc dai & budc séng 765 nm. Phan @ng nay
la do su hinh thanh mau xanh cia vonfarm va molypden. Céac thuéc thir Folin —
Ciocalteu phan tng véi nhiéu hop chat polyphenol va mac di c6 thé co dap ting khac
nhau véi cac hop chat don 1¢, thi viéc lya chon acid gallic 1am chat chuan hiéu chinh
cling gitip ich cho viéc thu dwoc dit liéu polyphenol tong sé.

Chudn b;j dung méi va thugc thi

- Dung méi chiét (methanol / nuéc): cho 700 ml methanol vao binh dinh muc
1 lit, pha lodng bang nudc dén vach.

- Thudc thir: pha lodng dung dich thubc thir Folin- Ciocalteu 10 lan ngay truéc
khi tién hanh phan ang.

- Dung dich Na>CO3 7,5%: Cén 37,5 + 0,01 gam natri carbonat (Na>CO3) cho
vao binh dinh mc 1 vach 500 ml. Thém nudc 4m dén nua binh, lic dé hoa tan, dé
ngudi dén nhiét do phong va pha lodng bang nuéc cho du thé tich.

3.2.5.1. Xay dung dwong chuan acid gallic
Chuan bj dung dich me (acid gallic) bing cach can 0,110 + 0,001 g acid gallic

ngam mot phan ti nude cho vao binh dinh mae 50 ml, hoa tan trong nuwdc cat dén
vach va tron déu thu dugc dung dich me.

Tir dung dich me nay tiép tuc pha lodng trong nuéc cat dé thu dugc day dung
dich chuan cé ndng d6 chinh xéac: 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 pg/ml.
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Tién hanh phan tng tao mau: L4y 1,0 ml dung dich chuan cho vao éng nghiém,
b6 sung vao 5,0 ml thubc thir Folin-Ciocalteu 10% va tron. Sau khi cho Folin-
Ciocalteu vao tir 3 — 8 phdt, b6 sung 4 ml dung dich Na2COz 7,5%. Dé yén binh &
nhiét do phong trong 45 phut, sau d6 do d6 hap thu trong cuvet cé chiéu dai duong
quang 10 mm so véi nude trén may do quang phd dit & budc song 765 nm. Song
song thuc hién mét mau tring voi 1,0 ml nuéc cat.

3.2.5.2. Khao sat phwong phap va thoi gian chiét polyphenol tir mau 14 phac
bon tir
a. Khao sat thai gian chiét siéu am

L4y chinh xac 1,000 gam nguyén liéu da duoc cat nho cho vao coc thuy tinh
250 ml. Thém chinh xac 100 ml dung méi (methanol 70%), day kin coc bang mang
boc PE. Tién hanh chiét nho hd tro siéu @m & 40°C trong 30 phut, 45 phat, 60 phut,
75 phat va 90 phut. Sau khi chiét xong, dé nguoi, loc lay phan dich chiét. Lay 1,0 ml
dich chiét cho vao binh dinh muc 25 ml, dinh muc t6i vach bang nudc cat, tron déu
va thyc hién phan rng tao mau, do quang ¢ budc séng 765 nm.

b. Khao sat thoi gian chiét hoi lru

L4y chinh xac 1,000 gam nguyén liéu da dugc cat nhé cho vao binh cau 250 ml.
Thém chinh xac 100 ml dung mdi (methanol 70%), chiét hoi luu trong 30 phut, 45
pht, 60 phat, 75 phat va 90 phut. Sau khi chiét xong, dé ngudi, loc lay phan dich
chiét. Lay 1,0 ml dich chiét cho vao binh dinh mic 25 ml, dinh mic toi vach bang
nudc cat, tron déu va thuc hién phan tng tao mau, do quang & budc séng 765 nm.

c. Khao sat nong a6 dung méi chiét

L4y chinh xac 1,000 gam nguyén liéu da dugc cat nho cho vao binh cau 250 ml.
Thém chinh x&c 100 ml dung mdi (methanol 60%, 70% va 80%), chiét hoi luu trong
75 phut. Sau khi chiét xong, dé nguoi, loc 1y phan dich chiét. Liy 1,0 ml dich chiét
cho vao binh dinh mtrc 25 ml, dinh mic téi vach bang nuéc cat, tron déu va thyc
hién phan rng tao mau, do quang ¢ budc song 765 nm.

3.2.5.3. Pinh hrgng polyphenol téng sé trong cac miu thir
a. Chuan bi miu thir dinh lwgng polyphenol

L4y chinh xé4c 1,000 gam nguyén liéu da duoc cit nho cho vao binh cau. Thém
chinh x4c 100 ml dung mdi (methanol 70%), chiét siéu am (hoic chiét hdi luu) trong
75 phut. Sau khi chiét xong, dé nguéi, loc 13y phan dich chiét. LAy 1,0 ml dich chiét
cho vao binh dinh mérc 25 ml, dinh mac t6i vach bang nuéc cat, tron déu va thuc
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hién phan tng tao mau, do quang ¢ budc séng 765 nm. Lap lai 3 lan dé dam bao
chinh xac.
b. Tinh toan két qua

Dung dudng chuan tuyén tinh acid gallic, tinh hé sé twong quan r2.

Xéc dinh d6 déc duong chuan va gia tri giao diém véi truc tung caa do thi. Ham
luong polyphenol toan phan wr duoc tinh bang cong thic sau:

(Améu — Agiao diém)-vméu-d-loo.loo
Schuén.mmﬁu.loooooo.WDM

Wt =

Trong do:

Amiu 12 @6 hap thu thu duoc ddi véi dung dich mau tha.

Asgizo diém 1a 0 hap thy tai diém duong chuan tuyén tinh cat vai truc y.
Schuin 1a @6 dbc thu duoc tir hiéu chuan tuyén tinh.

Mméu 12 khéi lwong cua phan mau thir, tinh bang gam (g).

Vmau 12 thé tich cua dich chiét mau.

d 12 hé sb pha lodng duoc ding trude khi xac dinh phép do mau (bang 25).

wom 14 ham lwong chat khd caa mau thir, tinh bang phan tram khéi lugng (%).
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CHUONG 4 - KET QUA NGHIEN CcUU

4.1. Két qua dinh tinh cac nhdm chat c6 trong la phuc bén tir

Bang 4.1. Két qua dinh tinh cac nhom chat trong mau 14 loai R. annamensis

. Két .
Stt | Nhom chat Phan @ng dinh tinh qui Ket luan so b
a
1 | Chatbéo Dé vét mo trén gidy loc + C6 chat béo
2 | Phytosterol Phan ung Liberman ++ Co phytosterol
3 | Carotenoid + H2SO4 dac + Co carotenoid
phan tng Cyanidin +
4 | Flavonoid phan g véi kidm ++ | Coflavonoid
+ FeCl3; 5% +
Phan tng mo va dong
i vong lacton R , .
5 | Coumarin . - _ Khong ¢ coumarin
Soi huynh quang dudi
den tur ngoal
6 | Saponin Hién tuong tao bot +++ | CO saponin
] Na.COs3 + ..
7 | Acid hiru co — Cé acid hiru co
Dol mau giay quy +
Acid amin TT Ninhydrin ++ Co0 acid amin
DPuongtudo | TT Fehling ++ Co duong khu
) Khéng co
10 | Polysaccharid | TT Lugol - i
polysacharid
TT Mayer ++
11 | Alcaloid TT Bouchardat + Co alcaloid
TT Dragendorff +
i Khéng co
12 | Anthranoid Phan (tng Borntraeger - )
anthranoid
] Gelatin 1% + .
13 | Tanin . Co tanin
Phan trng Styasni +
Ghi chu: - : Phdn #ng @m tinh + : Phan itng duong tinh

++ : Phan ing dwong tinh ré +++ : Phan img dwong tinh rdt ro
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Bang 4.2. Két qua dinh tinh cac nhém chat trong mau 14 loai R. alcaefolius

STT | Nhémchat | Phan tng dinh tinh | Két qua Két luan so b

1 | Chat béo Dé vét mo trén giay loc + Co6 chat béo

2 | Phytosterol Phan ung Liberman ++ Co phytosterol

3 | Carotenoid + H2S04 dac + Cé carotenoid
Phan ung Cyanidin +

4 | Flavonoid Phan ¢ng vai kiém +++ Co flavonoid
+ FeCl3 5% +
Phan tng m¢é va dong
vong lacton

5 | Coumarin Khéng c6 coumarin
Soi huynh quang dudi
den tir ngoai

6 | Saponin Hién tugng tao bot +++ Co0 saponin
+ Na2CO3 +

7 | Acid hitu co i i C0 acid hiru co
Doi mau giay quy +

8 | Acid amin TT Ninhydrin +++ Co acid amin

9 |Dbuongtydo | TT Fehling ++ Co duong khu

10 | Polysaccharid | TT Lugol - Khéng cé polysacharid
TT Mayer ++

11 | Alcaloid TT Bouchardat + Co alcaloid
TT Dragendorff +

12 | Anthranoid Phan tng Borntraeger - Khéng co anthranoid
Gelatin 1% +

13 | Tanin Co tanin
Phan trng Styasni +++

Ghi chu: - : Phdn #ng @m tinh + : Phan ing duong tinh

++ : Phdn ing dwong tinh ré  +++ : Phdn vmg dwong tinh rat rd
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Bang 4.3. Két qua dinh tinh cac nhém chat trong mau 14 loai R. idaeus

STT | Nhémchat | Phan éng dinh tinh | Két qua Két luan so bd

1 | Chatbéo Dé vét mo trén giay loc + C6 chit béo

2 | Phytosterol Phan ung Liberman + Co0 phytosterol

3 | Carotenoid + H2S04 dac - Khéng cé carotenoid
Phan ung Cyanidin ++

4 | Flavonoid Phan tng véi kiém +++ | CO flavonoid
+ FeCl3 5% +++
Phan itng mé va dong
vong lacton

5 | Coumarin Khoéng c6 coumarin
Soi huynh quang dudi
dén tr ngoal

6 | Saponin Hién tuong tao bot +++ C06 saponin
+ NaxCOs +

7 | Acid hitu co 7 i Co6 acid hiru co
boi mau giay quy ++

8 | Acid amin TT Ninhydrin +++ Co acid amin

9 |Dbuongtydo | TT Fehling ++ Co duong khu

10 | Polysaccharid | TT Lugol - Khéng cé polysacharid
TT Mayer +

11 | Alcaloid TT Bouchardat +++ Co alcaloid
TT Dragendorff ++

12 | Anthranoid Phan ung Borntraeger - Khoéng c6 anthranoid
Gelatin 1% +

13 | Tanin Co tanin
Phan trng Styasni +++

Ghi cha: - : Phan #ng @m tinh + : Phan ing duong tinh

++ : Phdn ing dwong tinh r6  +++ : Phdn vmg dwong tinh rdt rd
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Bang 4.4. Két qua dinh tinh cac nhdm chét trong mau 14 loai R. allegheniensis

STT | Nhémchat | Phan éng dinh tinh | Két qua Két luan so bd

1 | Chatbéo Dé vét mo trén giay loc + C6 chit béo

2 | Phytosterol Phan ung Liberman ++ Co0 phytosterol

3 | Carotenoid + H2S04 dac + Cé carotenoid
Phan ung Cyanidin +

4 | Flavonoid Phan tng véi kiém +++ | CO flavonoid
+ FeCl3 5% +++
Phan itng mé va dong
vong lacton

5 | Coumarin Khoéng c6 coumarin
Soi huynh quang dudi
dén tr ngoal

6 | Saponin Hién tuong tao bot +++ C06 saponin
+ NaxCOs +

7 | Acid hitu co 7 i Co6 acid hiru co
boi mau giay quy +

8 | Acid amin TT Ninhydrin +++ Co acid amin

9 |Dbuongtydo | TT Fehling + Co duong khu

10 | Polysaccharid | TT Lugol - Khéng cé polysacharid
TT Mayer +++

11 | Alcaloid TT Bouchardat +++ Co alcaloid
TT Dragendorff +++

12 | Anthranoid Phan ung Borntraeger - Khoéng c6 anthranoid
Gelatin 1% ++

13 | Tanin Co tanin
Phan trng Styasni +++

Ghi cha: - : Phan #ng @m tinh + : Phan ung duong tinh

++ : Phdn ing dwong tinh r6  +++ : Phdn vmg dwong tinh rdt rd
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Bang 4.5. Két qua dinh tinh cac nhém chat trong mau 14 loai R. sorbifolius

STT | Nhémchat | Phanwng dinh tinh | Két qua Két luan so bd

1 | Chatbéo Dé vét mo trén giay loc + C6 chit béo

2 | Phytosterol Phan ung Liberman + Co0 phytosterol

3 | Carotenoid + H2S04 dac - Khéng cé carotenoid
Phan ung Cyanidin +

4 | Flavonoid Phan tng véi kiém +++ | CO flavonoid
+ FeClz 5% +++
Phan itng mé va dong
vong lacton

5 | Coumarin Khoéng c6 coumarin
Soi huynh quang dudi
dén tr ngoal

6 | Saponin Hién tuong tao bot +++ C06 saponin
+ NaxCOs +

7 | Acid hitu co 7 i Co6 acid hiru co
boi mau giay quy +

8 | Acid amin TT Ninhydrin +++ Co acid amin

9 |Dbuongtydo | TT Fehling + Co duong khu

10 | Polysaccharid | TT Lugol - Khéng cé polysacharid
TT Mayer +

11 | Alcaloid TT Bouchardat - Khéng cd alcaloid
TT Dragendorff -

12 | Anthranoid Phan ung Borntraeger - Khoéng c6 anthranoid
Gelatin 1% ++

13 | Tanin Co tanin
Phan trng Styasni +++

Ghi cha: - : Phan #ng @m tinh + : Phan ung duong tinh

++ : Phdn ing dwong tinh r6  +++ : Phdn vmg dwong tinh rdt rd
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Bang 4.6. Két qua dinh tinh cac nhém chét trong mau than loai R. annamensis

STT | Nhémchat | Phan éng dinh tinh | Két qua Két luan so bd

1 | Chatbéo Dé vét mo trén giay loc + C6 chit béo

2 | Phytosterol Phan ung Liberman + Co0 phytosterol

3 | Carotenoid + H2S04 dac - Khéng cé carotenoid
Phan ung Cyanidin +++

4 | Flavonoid Phan tng véi kiém +++ | CO flavonoid
+ FeClz 5% +++
Phan itng mé va dong
vong lacton

5 | Coumarin Khoéng c6 coumarin
Soi huynh quang dudi
dén tr ngoal

6 | Saponin Hién tuong tao bot ++ C06 saponin
+ NaxCOs -

7 | Acid hitu co 7 i Khoéng c6 acid hitu co
boi mau giay quy -

8 | Acid amin TT Ninhydrin +++ Co acid amin

9 |Dbuongtydo | TT Fehling + Co duong khu

10 | Polysaccharid | TT Lugol + Co polysacharid
TT Mayer -

11 | Alcaloid TT Bouchardat - Khéng co alcaloid
TT Dragendorff -

12 | Anthranoid Phan ung Borntraeger - Khoéng c6 anthranoid
Gelatin 1% ++

13 | Tanin Co tanin
Phan trng Styasni +++

Ghi cha: - : Phan #ng @m tinh + : Phan ung duong tinh

++ : Phdn ing dwong tinh r6  +++ : Phdn vmg dwong tinh rdt rd
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Bang 4.7. Tong hop két qua dinh tinh cac nhdm chit trong 14 c4c loai Rubus

La Than
Stt | Nném chat | R. R. R. R. R. R.
anname | alcaefo | idaeus alleghen | sorbifol | annam
nsis lius iensis ius ensis

1 | Chat béo + + + + + +

2 | Phytosterol | ++ ++ + ++ + +

3 | Carotenoid |+ + - + - -

4 | Flavonoid + + +++ ++ + +4++

5 | Coumarin - - - - - -

6 | Saponin +++ +++ +++ +++ +++ ++

7 |Acidhitruco |+ + + + + -

8 | Acid amin ++ +++ +++ +++ +++ +++

9 | buong khu | ++ ++ ++ + + +

10 | Polysacharid | - - - - - +

11 | Alcaloid + + ++ +++ - -

12 | Anthranoid | - - - - - -

13 | Tanin + + + ++ ++ ++
Ghi chu: - : Phdn #ng @m tinh + : Phan ung duong tinh

++ : Phdn itng dwong tinh ré  +++ : Phdn ting dwong tinh rat rd
Nhgn xét:

Két qua thu duoc cho thay:

- Trong mau I cac loai Rubus thu thap dugc & Lam Pong déu c6 chira chét béo,

saponin, tanin, acid amin, duong tu do, acid hitu co, phytosterol, flavonoid va khéng
chtra coumarin, anthranoid va polysaccharid. Trong d6, & cua 3/5 loai c6 chaa

carotenoid, 4/5 loai c6 alcaloid.
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- Than loai R. annamensis ciing ¢ chira c4&c nhom chat béo, saponin, tanin, acid
amin, duong ty do, phytosterol, flavonoid, khdng chua carotenoid, acid hiru co,
alcaloid, anthranoid nhung c6 chtra polysaccharid.

4.2. Két qua phan tich so bd thanh phan hoa hec trong I& phic bén tir bing
SKLM

4.2.1. Két qua khao sat hé dung moi

Tir két qua sic ky d6 thu duoc cho thay hé dung mai chloroform : methanol
(9:1) thu dugc cac vét mau rd rang nhat.

Hé dung méi tach chat tot nhat 1a hé chloroform — methanol (9 : 1).

Hé dung méi n-hexan — aceton (9 : 1) khong hién duoc vét chat.

Cac hé dung mai con lai cho céc vét chat kéo dai, khong tach 1d duogc chat.
4.2.2. Két qua so sanh thanh phan hoa hec cac mau 14 phic bén tir

Bang 4.8. Két qua phan tich SKLM dich chiét cac miu la phuc bon tir véi hé
dung moi chloroform — methanol (9:1)

Rt Mau | BL1 | BL2 | HXH | NB1 | NB2 | RB | BB | LD Than
vet NB1
0,82 | Vang | - - - - + - - - -
0,74 | Tim - - + + ++ - - + +
nhat
0,67 | Cham - - +++ + + + + ++ +
0,62 | Hong | + + | A ||+ |+ | +
0,56 | Vang | + + ++ ++ ++ + + ++ +
nau
0,49 | Nau + + +++ | ++ | |+ + | +++ +
0,46 | Xanh | + ++ - + +++ |+ + + +
0,43 |Cham | + + +++ + ++ + + | +++ +
0,39 | Xam + + +++ + + + + | ++ +
xanh
0,35 |Cham | + + +++ + ++ | ++ + | +++ +
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0,28 | Nau + + + + +++ + + | +++ +
0,25 | Xanh - - ++ - - ++ - | 4+ +
tim
0,20 | Tim - - + + ++ |+ | - + -
0,11 | Tim + + + + ++ - - - -
xanh
0,06 | Tim | ++ | ++ - + | +++ | - - - +
Chd thich: - : khéng c6 mau + : ¢d mau mo
++ : cO mau rd +++ : cO mau rat rd

A B C
Hinh 4.1. Sic ky @6 SKLM ciia 9 mau nghién ciru

Ghi cha:
- Mau11aBLI, 1’ 1aBL2,21a HXH, 3 1aNB1, 3’ 1a NB2, 4 1a RB, 5 1a BB,
6l1a LD, 7 la than BL1.
- A: Hién vét bang TT H2S04 10%
- B: Soi dudi dén UV ¢ 365 nm
- C:Soi duodi den UV ¢ 254 nm
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Ghi cha:
- MaullalaNB1
- Mau 2 lathan NB1
- Hiénvétbang TT
H>S04 10%

Hinh 4.2. Sic ky d6 SKLM 2 miu 14 va than NB1

Nhgn xét: Két qua phan tich bang SKLM dich chiét methanol cac mau la phuc
bon tir véi hé dung moi chloroform — methanol (9:1) cho thay:

- Sic ky @6 SKLM cua cac mau 4 cua cac loai khac nhau cing chi Rubus ¢6
nhiéu vét ciing Rf va mau sic ¢ phan doan chat kém phan cuc ching to ching c6
chtra nhiéu thanh phan kha gidng nhau. Tuy nhién, 6 dam nhat caa vét khac nhau ¢
c4c loai khac nhau, chirng té ham luwong cua ching bién ddi tiy theo loai. Su khac
nhau gitra c4c loai thé hién rd & phan doan c4c chat phan cuc hon, c6 nhirng vét chat
O ¢ loai nay ma loai kia khdng co.

- C4c mau l4 ciing cho thay su twong dong vé sic ky dd kha rd. Tuy nhién cac
mau cing loai thu & cac dia diém khac nhau c6 su khac biét vé do dam nhat cua vét,
thé hién ham lugng cta cac chat khac nhau rd. Cu thé mau 14 loai R. alcaefolius thu
& bd HO6 Xuan Huong c6 nhiéu vét dam rd hon han so véi mau cung loai thu ¢ Bao
Loc.

- C4c mau cung loai cung dia diém thu mau nhung thu vao 2 thoi diém khéc
nhau trong nim (mau BL1 va BL2, NB1 va NB2) c6 thanh phan céc chat gidng nhau
nhung ciing c6 sy khac biét vé mic do nhiéu it, thé hién rd & miu thu tai Nam Ban.

- So sénh sic ky 6 mau 14 véi than cing loai c6 thé thay ching c6 thanh phan
cac chat kha giéng nhau, khac biét chu yéu & mic do c6 mat nhiéu hay it.
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4.3. Két qua dinh lwong ham hrong polyphenol cac mau I4 phdc bén tir
4.3.1. Xay dung dwong chuan acid gallic
Bang 4.9. Két qua do quang day dung dich chuan acid gallic

C(ug /ml) Abs
10 0,18
20 0,25
30 0,365
40 0,431
50 0,567
60 0,617
70 0,724
80 0,820
90 0,905
100 1,067

Phuong trinh dudng chuan acid gallic

1.200
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Hinh 4.3. P6 thi phwong trinh dwong chuin acid gallic

Tir két qua do quang di xay dung dugc phuong trinh dudng chuan acid gallic
voi R2=0,9939:
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Y =0,0096X + 0,0669
Trong do:
X 1a ndng @6 dung dich chuan acid gallic (ug/ml).
Y 1a d6 hap thu quang & budc séng 765 nm caa dung dich acid gallic.

Tir d6 suy ra ndng do cua dung dich thir chira acid gallic (ug/ml) duoc tinh theo
d6 hap thu quang caa mau tht nhu sau:
« _ Y —0.0669
0.0096
4.3.2. Két qua khao sat phwong phap va thoi gian chiét polyphenol tir 14 phic
bon tir

Nghién ctu nay thuc hién viéc dinh lugng ham luong polyphenol trong cac mau
la phtic bon tir dua trén phuong phap dinh luong polyphenol tong sé da ap dung cho
phén tich tra theo TCVN 9745-1-2013. Phuong phap nay dya trén phan (rng tao mau
giita polyphenol véi thudc thir Folin-Ciocalteu. Pé c6 thé xay dung quy trinh dinh
lugng phi hop cho 14 phic bon ti, viée xac dinh cac diéu kién chiét xuat dé chiét
kiét polyphenol tir nguyén liéu da duoc thyuc hién dya trén khao sat 2 phuong phap
chiét 1a chiét hoi luu va chiét c6 hd tro siéu &m, khao sét thoi gian du dé chiét dugc
t6i da polyphenol trong nguyén liéu va khao sat lya chon dung méi chiét phi hop.
a. Két qua khao sat thai gian chiét siéu am

Tién hanh chiét sieu &m mau 14 BL1 theo quy trinh md ta & phan thuc nghiém
Vi céc thoi gian khéac nhau, tao dan xuat mau véi TT Folin-Ciocalteu, do quang. Két
qua dugc trinh bay trong hinh 4.5.
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Khao sat thoi gian chiét siéu am
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Hinh 4.4. Két qua khao sét thei gian chiét siéu am
Nhdn xét:

Két qua theo ddi su thay doi 6 hap thu quang ¢ budc séng 765 nm theo thoi
gian chiét mau 14 phdc bon tir bang phuong phap chiét siéu am cho thiy luong
polyphenol chiét dugc ting dan theo thoi gian chiét, dat mac cao nhat & thoi diém
75 phat va khong tang thém nita khi chiét tiép dén 90 phut. Nhu vay, thoi gian chiét
pht hop khi chiét siéu am 1a 75 pht.

4.3.3. Két qua khao sat chiét polyphenol bing phwong phap chiét hdi luu
a. Két qua khao sat thai gian chiét hdi luu

Tién hanh chiét mau 14 NB1 theo quy trinh mé ta ¢ phan thyc nghiém bang
phuong phap chiét hoi luu véi methanol 70% véi céac thoi gian khac nhau, tao dan
xuat mau vai TT Folin-Ciocalteu, do quang. Két qua dugc trinh bay trong hinh 4.6.
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Khao sat thoi gian chiét hoi luu
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Hinh 4.5. Két qua khao sat thei gian chiét hdi luu
Nhgn xét:

Két qua theo dbi su thay d6i d6 hap thu quang & buéc song 765 nm theo thoi
gian chiét mau 14 phuc bon tir bang phuong phéap chiét hoi luu vai methanol 70% cho
thay lugng polyphenol chiét dugc ting dan theo thoi gian chiét, dat mic cao nhat ¢
thoi diém 75 phat va khong ting thém nira khi chiét tiép dén 90 phut. Nhu vay, thoi
gian chiét pht hop khi chiét hoi luu ciing twong tu nhu véi phuong phap chiét siéu
am la 75 phut.

Vé6i cac khao sat ndi trén & diéu kién thuc té tai phong thi nghiém, chiét
polyphenol tir 14 phlc bon tir bang phuong phap chiét hoi luu v6i methanol - nuée
cling 1a mot phuong an phu hop.

b. Két qua khao sat nong dé methanol dung dé chiét

Tién hanh chiét mau 14 NB1 theo quy trinh md ta & phan thuc nghiém bang
phuong phap chiét hdi luu véi methanol ndng do khac nhau 60, 70 va 80% trong thai
gian 75 phut, tao dan xuat mau véi TT Folin-Ciocalteu, do quang. Két qua duoc trinh
bay trong hinh 4.7.
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khao sat nong dd methanol
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Hinh 4.6. Két qua khao sat nong d9 methanol ding dé chiét hoi lru

Nhgn xét:

Két qua cho thay trong 3 ndng do methanol khao sat, véi methanol 70% d6 hap
thu quang la cao nhét tuong (ng véi lugng polyphenol chiét dugc Ia cao nhit. Nhu
vay, methanol 70% la nong do dung mdi pha hop dé chiét cac polyphenol c6 trong
l4 phic bdn tir, trong ty nhu véi cac thanh phan polyphenol ¢ trong 14 tra.

c. Khao sat dinh lwgng polyphenol trong miu 14 NB1 bing 2 phwong phap chiét

Tién hanh chiét cac mau 14 NB1 theo quy trinh md ta ¢ phan thyc nghiém véi
methanol 70% trong 75 pht, tao dan xuat mau véi TT Folin-Ciocalteu, do quang va
tinh toan ham luong polyphenol tong sb trong cac mau. Két qua dugc trinh bay trong
bang 4.10.

Bang 4.10. Ham lwong polyphenol cia méu chiét héi lwu va mau chiét siéu am

Phuong | D9 Ham lwgng | Ham lwgng
phé'p am | m(Q) A C polyphenol | polyphenol | SD
chiet (%) (%) TB (%)
0,427 | 37,51 10,521
Siéu&m | 10,87 | 1,000 | 0,456 | 40,53 11,369 10,71 0,59

0,460 | 40,95 10,237
0,439 | 38,760 10,872
10,87 | 1,000 | 0,437 | 38,552 10,813 10,72 0,22
0,425 | 37,302 10,463

qhiét
hoi luu
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Nhdn xét:

Hai phuong phap chiét cho két qua dinh lugng tuong ty nhau. Nhu vay, tiy diéu
kién phong thi nghiém, cé thé ap dung hozc chiét siéu am hoac chiét hdi luu dung
moi.

4.3.4. Két qua dinh lwong polyphenol trong cac miu la phdc bon tir

Tién hanh chiét siéu &m cac mau 14 va than phdc bon tir theo quy trinh mé ta &
phan thuc nghiém trong 75 phut, tao dan xuat mau véi TT Folin-Ciocalteu, do quang
va tinh toan ham luwong polyphenol tong sé trong cac mau. Két qua dugce trinh bay
trong bang 4.11.

Bang 4.11. Ham lwong polyphenol ciia cac mau nghién ciru

A X Ham
bo Ham lwong lwon
STT| Miu | am |[m(g)| A C | polyphenol ng SD
(%) (%) polyphenol
TB (%)

0,361 | 30,64 8,550
1 BL1 |10,42 | 1,000 | 0,360 | 30,53 8,921 8,92 0,03
0,359 | 30,43 8,492
0,361 | 30,64 8,223
2 BL2 | 6,86 | 1,000 | 0,356 | 30,11 8,083 8,07 0,15
0,350 | 29,49 7,915
0,218 | 15,74 4,392
3 HXH | 10,41 | 1,000 | 0,194 | 13,24 3,694 4,03 0,35
0,205 | 14,39 4,014
0,427 | 37,51 10,521
4 NB1 | 10,87 | 1,000 | 0,456 | 40,53 11,369 10,71 0,59
0,460 | 40,95 10,237
0,273 | 21,47 5,906
5 NB2 | 9,13 | 1,000 | 0,271 | 21,26 5,849
0,267 | 20,84 5,734
0,288 | 23,03 6,545
6 RB |12,03|1,000| 0,256 | 19,70 5,598 5,90 0,56
0,280 | 22,20 5,549

5,83 0,09
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0,209 | 14,80 4,157
7 BB |10,99 | 1,000 | 0,209 | 14,80 4,157 3,92 0,41
0,199 | 13,76 3,440
0,203 | 14,18 3,928
8 LD | 9,76 | 1,000 | 0,195 | 13,34 3,697 3,84 0,12
0,216 | 15,53 3,883
0,206 | 14,49 4,094
9 | Than | 11,53 | 1,000 | 0,200 | 13,86 3,918 3,86 0,27
0,204 | 14,28 3,570

Nhgn xét:
Két qua thu duoc cho thay:

- Ham luong polyphenol trong cac mau 14 dao dong trong khoang 3,84 dén
10,71% tinh theo khéi lwong kho tuyét d6i, cao nhat & mau la loai R. annamensis
moc hoang dai & Nam Ban (NB1), thap nhat ¢ loai R. sorbifolius thu ¢ Lac Duong.
Két qua nay twong d6i thap so véi két qua duoc Vagiri, M. va cs. (2012) cong bé vé
ham luong polyphenol tong sé chiét xuat tir 14 caa mot sé loai Rubus, duoc tinh bang
t6ng cac hop chét thu dugc tir phan tich UPLC-PDA nam trong khoang tir 83,02 mg/g
chat kho d6i véi R. austroslovacus dén 334,24 mg/g chat khd cho R. perrobustus.

- Trong cuing mét loai, polyphenol tich lily trong 14 nhiéu hon trong than. Cu
thé vai loai R. annamensis 14 ¢6 ham lwong polyphenol cao hon 2,5 lan than (mau
NB1, 10.71% so vai 3,86%).

- C4c mau 14 cua cing mot loai thu tai 2 thoi diém khac nhau trong nim c6 ham
lugng polyphenol khac nhau rd rét, mau thu vao thang 10/2020 cao hon thang 3/2021,

thé hién rd & mau thu tai Nam Ban 4 thu thang 10/2020 chaa 10,71% trong khi 14
thu vao thang 3/2021 chi chira 5,83% polyphenol.
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, KET LUAN

Ket luan

Mau 14 5 loai Rubus thu thap duoc & Lam Pong déu dugc dinh tinh ¢ chira
chat béo, saponin, tanin, acid amin, dudng ty do, acid hitu co, phytosterol, flavonoid
va khdng chira coumarin, anthranoid va polysaccharid. Trong d6, 1& cua 3/5 loai ¢
chtra carotenoid, 4/5 loai c6 alcaloid. Th&n loai R. annamensis ciing c6 chtra cac
nhom chat béo, saponin, tanin, acid amin, duong ty do, phytosterol, flavonoid va
polysaccharid, khong chira coumarin, anthranoid, acid hiru co, carotenoid.

Sic ky do SKLM dich chiét methanol cua cac mau la cho thay ching cé chira
nhiéu thanh phan kha giéng nhau. Cac mau 14 cung loai ¢ su twong dong rd rét vé
thanh phan hda hoc nhung mau thu & cac dia diém khac nhau c6 sy khac biét vé do
dam nhat cua vét, thé hién ham luong cua cac chat khac nhau ro.

Ham luwong polyphenol trong cac mau la dao dong trong khoang 3,84 dén
10,71% tinh theo khéi lwong kho tuyét d6i, cao nhat & mau la loai R. annamensis
moc hoang dai & Nam Ban (NB1), thap nhat ¢ loai R. sorbifolius thu ¢ Lac Duong.

Trong cung maot loai R. annamensis, polyphenol tich lity trong 14 nhiéu hon
trong thén (10,71% so véi 3,86%).

Cac mau 14 cua cuing mot loai R. annamensis thu tai 2 thoi diém khéc nhau trong
nidm c6 ham luong polyphenol khac nhau ré rét, mau thang 10/2020 chta 10,71%
trong khi 14 thu vao thang 3/2021 chi chua 5,83% polyphenol.

Pé xuat

Trong qué trinh thuc nghiém, do thoi gian ¢6 han va diéu kién caa phong thi
nghiém ciing nhu do méi bude dau 1am quen vai nghién ciru va kinh nghiém cua ban
than con han ché nén nhitng két qua cia ching em thu duoc 1 & budc dau. Vi vay,
ching em xin dé xuat mot sé van dé nhu sau:

- Tiép tuc nghién ciu thanh phan hoé hoc va tac dung sinh hoc caa Ia phic bon
tur.

- Phan lap, dinh lugng cac hop chét tinh khiét tir 14 phdc bdn tir va danh gia
dugc tac dung sinh hoc cua chung.
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