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The content of the abstract

1. Thesis purpose and objectives

Thesis purpose:

The primary objective of this study is to comprehensively assess the impact of X
ray and gamma irradiation on potatoes and strawberries, with a focosrabial
safety, genetic stability, postharvest quality, and difellextension. The specific

aims of this research are:

- Microbial Inactivation: To determine the efficacy of varying doses and dose rates

of X-ray irradiation in reducing microbial load on fresh produce

- Genetic Variation Analysis: To examine irradiation induced DNA
polymorphisms using three molecular marker techniques ConservediaNved
Polymorphism (CBDP), Start Codon Targeted (SCoT) polymorphism, and
Random Amplified Polymorphic DNA (RAPD)

- ShelfLife Evaluation: To compare the peastadiation shelf life of potatoes and

strawberries treated with -Kays versus gamma rays under controlled storage



conditions

- Physicochemical Characterization: To monitor key quatgrameters (e.g.,
texture, color, pH, soluble solids, and antioxidant content) in irradiated samples

throughout storage to elucidate degradation patterns
Object:
- Utatlan potato tubers (variety 07) are grown in Da Lat city.
- Albion strawberries are grown in Da Lat city.
- Low energyof X-ray generator ant?Co isotope source.
2. Research methods:

- Irradiation method using photon source to inhibit the respiration process of

potato tubers and strawberries.

- Statistical processing method to compdata between the control group and the
irradiation group.
3. New academic and theoretical contributions and new points of view from the

survey and research results of the thesis

- For the first time, lowenergy Xrays for the preservation of potatoes and

strawberries in Vietnam.

- The thesis proposed a lesnergy Xray irradiation method for the preservation
of potatoes and strawberries and analyzed related indicators.

On behalf of academic supervisors PhD. Student

Assoc. Prof. Nguyen An Son Le Doan Dinh Duc
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1. Ly do ch n LQtai

Khoai tay va dau tay ‘et ng r ng réi va la 16l cay tf ng ph biptd n4, L
LO@m nrg c 1 ngtsnying emnhit _iltrén th]gi i. CAcs[n ph¥n nong
nghip | Uitmhby Lth ctrth g * ¢n@a nidl gia, I ©chinhla vih Qtian gfi ¢ a
nganh néng nghpc a rc® Ng =~ yWkhavepl ¢ tinf tthg trén, Vit Nam L «
v lla@ag QuagilipHap nffmgim b tthi g i aan Vvt sfnixudl Jhl
nhi 1 EWO§ mthhihwudl kha ndng §n cé gia tr kinh t]caol/h 180 qlc gia va
ving lanh th. Kip qul L « Vi tpmtr thanhlamt t r 0in gl imeSut €
khXu néng §nh = nfa tréd th]gi i, v. i kim ngtth xitdkhXph?a g n % kho[Tg
40t USD.

Hi' n t4, do wa con Kh chjvQcong ngh blo qun, ch]bi/h, o qun sau thu
hotth néntinh tithg gili ¢ u néng §n ¢ a e W tai dj n. Chinh vi vy, ngoai
vih Qim th t T n@ xuikhX niRm” n "nlth fu ka cho néng®, thi mt vl Qb a
khéng kém pfn quan frng trong §n xudinéng §nthcpi¥nlavicd L o8& h t h
t TSy, L §@h ngtindh, tihickll °~ hg& a néng Bn Vi t Nam va xay
d ng, phat th cac quy trinh fo qun néng §n.

VQphia cac nhal® xudl va cac nha khod k, ngoaivicchnl afi €©u quy
trinh §n xudt chinl afi  €wm g g MR ki iphat trid, thi veh QBN bi/n, blo
quln dn ph¥n sau thu hech la veh - QBFn thi} trong quy trinh Bn xudl va tiéu th.
Nong§n W k h " oo oifi® L Huy ginh thirkid b h € ndy & Jgifm
vQs | @g, trn g ~ rig @ nhngtac nharly hoa sinhs t h & ychHt °~ hg@®ong
quéa trinh Ijo qun 1a do néngEt bi/h " ¢ T nsgi nnhimgd; & vi&sinh v bén
trong néng Bn gay nén. Mt trong nh ng tdc nhan chinh § cng Wh chdl ~ hg@ a
nong§n L - “tl L Mhhwvavisinhwd  t r o n'ong khéng khit r €

Hi n nay c6 Hl nhiu p h €hn do gpih 8pg §b sau thu héch, mi
ph€hng€gdhhSpg s€u & Vihinthi€® ng, _daotinhhinhtrcHd]n c
'W achn ph€hni@qpnpihp.b



-P h €hn g [opgtrgtpuyQ@bth ng la $y khd §n phXn, hong khéi Bn phXn,
hotbkfhp d¥%ng Wblaquniméng §h sau khi thu hch niRm hh chjcon
tring & pha. Tuy nhién trén tie UJn/u d Yan g Waa mgayméng[d riid b
h€nlg do Kk hthoang khL €

-Blo gun ndng §nbagcéngnghll t nSghl | © phehmg d¢s@ &p t
dngWiogqunndng §n t SigiNomg §nlubngi L& mausb, h<€hng
thhm ngondivihngdmbt ri . Tuy nhilogunnig/h€hn

kha t n kém \Qchi phi, gia thanh cao nén cOMENIM ngoaikfnt ng t " &a ¢ h 2
nhiu gia L3 nh.
-M't  ph€hn.g mpry §inmh him 4dlv © "¢ nr@Q rc@hat tid ap
d, ngla dung k thud chiu xdtrong Ho qun th c pi¥n. T h * n g ngtvhc@hi
xUblo qun néng §nt h e o p he&hdnng bt xdlas d ngb cxdl'int (tia
gamma, tia X)hotbc h ¥%2m e | eccgiaf ovni Lne& mgfi | @&Jal0 MeV.
Céacb c xdnaylam chondng $n chiu x4sEdi t cac vi sinh vt gay 1, ¢ chjcac
qua trinhchin, thir avas i n hngt r €

n'nhh @ng phat t thanh ph n * G tr thanhthanh ph sang tb am nkt,
thanh ph du lch, KT h p v i s[n xudl néng nghipcéng nghcaoda t rQikan L i
khi hdu vath n h &y pht hp v i nhiQi Io% ndng §n nhit _illshcch nhit il
Chinh vi \y, Khoa tay va dau tay la ning loY néng §n HEdnlL ‘&l achn W
nghién ¢ u nHn kéo daith i gian Ho qun, mang ¥ hi’ u qu kinh tJcho thanh ph.
nWnang Hhi ugic ao h hroonhandindbgd$n t rQtainfin §hh gi §
t 8§eéngtha ti a X v 1Ggtmmadilva qua ginhichiu ¥ o qdn
khoai tay va dau tayt oL k °~ dnghién cu sinhva id thwean b h eng da

| achn.
2Mc L2ch ogalidian c
N, idunggaludh § nc xdy€ng trén nhng m ¢ Lichchinh sau:

- Kh[o sat tdl hott vi sinh vd trénkhoai tay vad ©u  { ©chiu kd@a X v |
cac liQu chifu va sudi liQu chiru khac nhau.



-n&8nh /i, 8g didruyQr (DNA) ¢ a khoai tay va dau tayg chiu xUtia
X's d, ngbak thud CBDP, SCoT va RAPD céac m4 khlo sat.

-n8&nh “ggia@badunca khoai t ©yc chip xddacxuva tia©y L
gamma.

- Khlo sat bih g hoa ly trong thi gian blo qun ¢ a khoai tay va dau tay
I ‘& chip xUtia X va tia gamma.

w

. "i n" hg@a phm vi nghién ¢ u
- C. khoai tayUtatlan (chng gi ng 07)tr ng i thanh ph n = G.L
- Qu[ dautay Albiontr” ng t thanh ph n © G.L
-Ngi'nm8§y ph&§&t t ngahgpxa nginn gy vl%€o.

4. h nghowthkchima h

h nghoackhoa h

-n«8cnhll & nh “mg@hih pga cac lu va st liQ chifp xdtia X
n £ ngngth@lén mc | L'c ch]vi sinh wt ngay sau khi ciip x4L" i vatrong cac
m c th i gianc aqué trinh o qun sau chip x4l i v, i khoaitay.

-KJ} qur nghién cu x§ c¢c'nhifn h “ mgPhih p ¢ a cac I va sil liQu khac
nhaugca ti a Xngtid Rgmd €Lc ch]vi sinh wt ngay sau khi ciiy x4
I” i v i dau tayva trong @c m c th i gian¢ atrong qué trinh fo qun sau chij x4
" iv idautay

-n« "mhnh ‘Mg@acacluvaskliQukhacnhau@a ti a Xngnkng
thgd Ién's bi/h | g di truyd ¢ a mXu dau tay va khoai tay.

- N« sl ‘& h * tg€ atia gammava tia X 1én th i gian Ho qun
khoai tay va dau tay cung liQu va st liQu chi/pu.

h nghxotéh t h

Luch & n " r& Rag,ovitc chifu xUtia X vatia gammakhong ch co tac dng
tiéu di t hay ¢ chfjcac vi sinh vt c6 i trong th ¢ ph¥n noi chung, khoai tay va dau

tay noéi rieng ma conlam_ ¢ chijqua trinh hd b ¢ a ching gitp choqud trinhblo



qunl ‘&l ©u vhgim n g u ynhtetidochinggdyraPh€hng fuk&p ct
tia X va tia gammaé thVap ¢ ng m t cachhi u qu trong cacquy trinh o qun

nong $n.
5.Tinhm ic aludn an

-LFn FUtiénsdng t i a ~ Kgthipt Wifo qunéhoai tay va dau tayt
Vi t Nam.

-Luch 8§ €« r a“ khBachcthle nghinnfRmLQxudl p h€kng t
chip x4t i a X ° mgtthapgcholgqu@ trinh [0 qun khoai tay va dau tay va phan
tich cac chtiéu lién quan.

6.M ts kjpqul ¢ aludn an

KJT qul nghién cucho ttBy kh[n £ n g 't khdul% di sinh wd ¢ a b ¢ x4
gamma cao hhnngtacungliQnchijug t Ir €n  k h owaiidaut ©vy ,
taythimc _ €hénhllchnayld&k ht ng W §§ng k

MM L ich ngl « crmfmt thang th 2, tuy nhiénv. i khoai tay chiy xUtia
X c6 thwblo qun  ‘lcgthangth 6, trong khi/uxibidarhmaai t
thi c6 thAblo qun Jithangth 7. S o ‘sng h b bla quekhoai tay Bag tia X
v, i cling liQu chifu 1.000 Gy, thi khoai tay chli xXdb=agtiagammaitbnhtn nheo
hhncladbhiumdi _e¥@bt haiy £t mghpchiprx®ag tia X

B2ag vi ¢ chifu xUtia X va tia gamma cung liu chily 1000 Gyth i gian B

qundaut ©y L «3ngdy (dgu kiong cli x | Jh 12 ndiay (dau tay cia x4
liQu chiv 1.000 Gy).

Ngoai cac K qul L «¢ ‘& trinh bay trong i dung luh an, K} qul nghién cu
cl ng L EO4kangtgnh tdngblién quantrcti/p JHn i dung luh &n,trong
L - 08 bai bdo la tac gichinh® tY chiqiuct]v ™ t r @ ®gcong € qu c v]
LexphhgQl “ngthi ¢, n ¢mtEkcdiqmgt tr3nh Kh&c |
luch an.
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Ch€hnpgpCNH HCNH NGHI aN C U Vé Cuw S, Lh

PHhuNG PHCP B4O QU4N NDNG S4N BWANG
1.1. T3nh h3nh s[n xublt v’ s’ d,. ng ntng
1.1.1.TrénTh A gi ai

Ng“y nay, nhthtad@/ia& Titigngdtt Nam Cc, " cls€e
d. n g WsIn xudl ndéng nghip. Dan $ toan dud ki/h €498t ng® v 0o nktr
20500 « Hurd viah Qlath/]gi, i cfn phli tim cach §n xuHIinhiQuth cpi¥n h ha n
'Whudi Sngconn g €Bénd¢h h L' - fu v@Qchbl ° hg@ a cac §n pi¥n nong
nghip c 1 ng. tn gt tynNgimnére aghip th/]gi i c6 thM. § mg nhu §uc h
bin hi n nayvQcac §n pr§n trng trt v~ ¢ htdy mhién, st i’ lhgéndng
nghipcl ng Lliakginh ngthachthc clintrobgthb K ti ,Fobitla
nhuducung & | €©hachodénhsn g™y ¢~ ntgach @ v ggtrong b i
cflnh[n h “mg€abih "ilkkhihdil « v "t &ca gl bQykinh ¥Jnéng nghip
vaco thMamg i § Fh ngilim cung thc pt¥m cho nhan 18l (FAO, 2015. MHukhac,
gid d cac mtbhang nongtréntht rn@quc ]t £ n gdo aha §u ph c i sau
khiddhCOVID19c I ngs mh €A v@ngin cung €Hdo€ahimp m
. ngH’ n  nch €chihgi aLién bang Nga va Ukrainen Qinayll « tr8g '8 ng
KWJh th t T n@ nong nghip , Foliit  [iv i L n'gliva K¢ c6 du, ma Nga va
Ukraine la nhn g .| eix@i khXu chinh(OECD/FAQ, 2022.

MH> du nhu §u toan §u vQs d. ng cac §n p¥n nong nghip typtc t, L ng
nheho, ttHeghdn htrongvaithdok gfn L @aill h 1 9/B 20150
m c t £In6§o6/n It wa xu ng congilm xu ngconl,4%/ nt mong thgpDl&i L o
L/h 2030, c8§c.cn®angW,fb § €hdritrtin gngtd pfn nghiém frng
hhn37%/ ntmong 30 mgimnetrung@nh Bwont mong IO nin
theo(FAO.org).

C6 thAnoi, dn xudlnéng nghiptoan du L « "t h B §Mhép chy . me
t £ nQ@s Iv@ g, gaQching o9 trong nhngthh K gfn L ©yn.g L€ hng
th cmac on " irslp@Hiral «6chiy Mm@ tng |'Ant #e kW adcho
nong nghip t dimyyivi cdithi n n t H chy t6ng thdng qua qua trinh’ch
ttb ging. Béndh h  "LnhiQu rc@énth/]gi i, knupiFn £ m °tnr Gig Jodhn
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X u _ mg@hunglacac® n'gli¢ vacacnéng® v nl « ng chiin t trong
| n trong kB piFn £ nc thayat]dfn bRag cac I8! dul'trai cay, rau, g htt va
cac th ¢ ph¥n khac

1.1.2. Tuvi Vi Mt Nam

T nhng nhdommién90,cach th'n g, ckanh/tham canhh L &hixnu
trén khp HL o, €fng ih n heesanb l0a §° ' ng bRag séng Cu Long
tham canh ca phé vathtiéu® Tay Nguyén...1am cho §n ° Ingeva gia frxub khX
canganhnéngnghp t £t ng WKAt Bfw fllk "radhotibys t £ ng
t rn@ GDPnong nghip g i % i20122@R2trong bi c[n h t £ ngkink ] €
chung ca HI . © @ioit.org, 2023)

Béndh h  I'n§ gho xid khX, nhiu §n pidm néng nghip t r o gl «1 € h ¥

tr ng h/hw ctiéudang ni "alVitNam la mttrong nhn g | ed@ xubl va
xul khXi ltagb L nntl  nh€ng ‘«lgia g mc tiéu thusin pin nay
thu ¢ hang cao rilith/]gi i. Ngoai racéac doanh nghp hi n nay xem tiéu thlda gb
t r o n glamekénh quan tmg trong §n xud, ch]bi/h va kinh doanh ithang
nay.Tr ong k. h& sMiphn némg nghip  k h § ¢ thahhankbthang xud
khXich | ¢ nh€ It tiéu, pfth QI ¢aosu. Nhn g  nffam L @ y Nam Véin
t ¢ | cxudlX ca phé Inth haitoan §u, sau Braziv “_ nlf fu th]gi i vQ
xuli khX R tiéu,

Blng 11. Tt n g ngt GDR nganh néng ngipi g i % i20122@22 (Vioit.org,
2023

Ttng tr € 1 Ttng tr<€ ng
Nt m
GDP c¢c_.,a M%) t| GDP ng" nh ntng
2012 5,50 2,72
2013 5,55 2,67
2014 6,42 3,49
2015 6,99 2,41
2016 6,69 1,36
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Tbkng tr € 1 Tbkng tr<€ ng
Nt m {
GDP c., a M%) t GDP ng"nh nt'ng
2017 6,94 2,90
2018 7,20 3,76
2019 7,15 2,01
2020 2,94 2,68
2021 2,59 2,90
2022 8,02 3,36

12 Vai trit©y, &« " klid®@a t ©y tvr'onggu & htur, 3in hn ttnf

c.a ch¥%ng sau thu hoUYch
121.Vai t rhoaitadyv a Kk

Khoai tayco tén khoa hc la Solanum tuberosumn. 1a m t trong nh ng loai cay
ll€h n gc chitth cath/]gi i, ¥pth € s a u8, ddwa ngdsS |i' uth' ng ké ca
T chc L €©hi ga Nbrig nghip Lién H p Qu ¢ (FAOSTAT, 2016) cho thy
khoai ~datng phlb&h khd cac Chau,lc v i kholng 160qu ¢ giava ving
lanh th. T ng di n tichcanh tadkhoai taytrén toanth/]gi i 4 L'/nl19.246.460 ha
Vi nth g bs wmhd 19,58@&mhav’, chotnggn "n§ t hcua 31683
tri u t3h. Chau A va Chau Au la khu ¢ gn xuH khoai tay | n nbdl Th/]gi, i, chim
hhn &0 %ng®andut r ong n(EADSTAT, 20A6).

TUvi "t Nam, trongl@a®é3ndi nEmttZ@® gk kdhail
3.000ha,gi ai bhéa¥hn 1®993 Ién290@Phanh€ng sau L- c-
gi FmS'Lil iBfwmgt_ 1.2 chaontmdlyssdke nintgolacih t Oy
Vi t tMaomg g201220171(Go,%n tr-B.g MNN&PIONJTHi ~ n

nay, =~ n€ c¢c ta khoai t©y ch" L<eonang¥€ id,
trong vai tr , L€ cm yt® utl rccdnu tmgd tdr¥@ gn gl W
nguy°n |i u cho vi ¢ c¢chJl biJn c8c s[n pl

h ,p.
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Khoaitayl © ¢ ©y t r~  mgo "nig&mi megmy ] © m, t | oUi
LUitLOm n" ngl€ n- né&idgBald@n nfWt tthg v, . nHc
LFfu th/mkt StOhlumbeng choOu t hluansahtd @ khgaing L
tayva 2 v _,gilipig€ i nttdig dOmg L bIt v nim®mgt rca
L'hn v di nsa 2w Hiodldfd t t §dg MhEccAmg s,
2005.

Blng 12.Din t 2 ¢ h H, sin £ igkhaaiutay ca Vit Nam Y poadi L o
2017(C. ctr ngtr t- B, NN&PTNT, 2017)

h tigu Di ntch (ha) | N n gl (85ha) | S[n °Ing(ttih)
Nt m
2012 27585 14,64 403844
2013 23077 13,58 313385
2014 22823 12,10 321804
2015 21767 14,62 318333
2016 21173 14,27 302138
2017 20480 14,83 303718

ChHl ° hg®hoaitayfrngtd nd "E€L §nh htpso§ichcmkbuvce
khactrénEn &, khih cho khoake ten” thah phnayTheo L -,
vi chty theolinhuch ,ath g ¢ ng hiprkk@ai tay nep kb h a ¢ tr iig®
nhi Lk@&8bochupd i n& Wtatrn,lamglfk hoai HoON€weu L
th, .

~

122.Qug tr3nh biAn LYi sinh IT € c¢cv khoai

Tr€e, ¢ khi m c¢c mfm, ° khoai to©y trT[i q
ng. (Dormancy) , trong th i gian n"vy, t h
d¥% c. ° trong Nguydunhanja virc khodi khéhg md mfn &

gi athng,ang, chcchd cch]s i n hn g raBscic acid, ethylemd cao
I « k3 m mhearfim,Sndithingd'n di mhy /& mggholgu@ trinh e
mfm ¢ h €an gl 8vpd g | i€huyM hoat tinhbt ¢ h.Sau nit th i gian
nhil ‘nii, s chuyw hoda chil trong ¢ khoai, nng, dik 2 ch t h2ch sir
t hu, c nh-m Auxin nh€ i ndol eacetic- aci
napht hal eneacetic acid (ONAA) .c.8c, Ico8%i |y
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|l oUi strigolcaantgorves (1S ng L€ ng glucose
L. ng kiQm h«m c,a c8c chblt _ ¢ chJ sinh
Lfu m cSomfnrew@!l! d v° 8, nghwsyWn 210d&)n"y t
ch-p€ecc,ttifp L- |7 ° c¢c8c LiWm sinh tr€

n“iv ith igianng,coé2cachtinmh €: s au

- CAch tinh th nhHt th i gian ng 1a S ngay t khi thu hdt hJ/h Khi m ¢ mfm
L1470 %S ¢ .

- CAch tinh th hai: th i gian ng 1a s ngayt khi hinh thanh.cLJh khi m ¢ mfm
L% 70% § ¢ .

Trong th ¢ U]sin xull va Ho qun khoai tay cach tinh th nhiit h® s d ng
h hn

Th igian ng ¢ a ¢ khoai tAyngch hay dai phthu ¢ vao nhng yu f chinhsau
L @y

- Gi' ngkhoai tay cac gi ngkhac nhau c6th gian ng khac nhau

-n, tiic ac:¢ connoncothigianng d " i _hkhoaigi&

-Nhi t _ ttongthik8cays i n hng vaphét trMd: n/u g-p nhit | dao thic
khoai tayco th i gian ng ngda.

-Nhi t | B[o qun: nhit Wlo qun thi thi th i gian ng kéo dai.

-n, tn t h€eaon:k khoaibt nthehn gd a ot iycsinhthe (sau

b nh) hdb ¢ h (x&y kat trong qué trinh thu Bbh)thi th i gianng ngda h hn ¢
nguyén @n.

123.Vait r |, awa d

Dau taycé tén khoa 'hc la Fragaria x ananasséDuchesne, la loai catyu ¢ h
hoa hing (Rosaceae) D©u ° o x@ryla dayendng nghp ‘Llc® ng ph bi/h
kholn g @qn ¢ gia(Timo et al, 2018 Chau Au cédi n tich ff ng dautay | n
nhHi, ti/p theola chau A, Chau M, Chau Phi, Chau Udrung Qic | ¢ condex
tich tf ng dau tay niQu nrEiva §n " Ihg&ao nkil th/]gi i, chi/n khdng 30% tng
di ntich fr ng dau catoan €u. S li' uvQs[n ~Ihg&lautadycamts n & trén th]
gii ~Et@nhbay#Blng 1.3
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Blng 13.SIn " hg&lau tay @) gamts n € trén th]gi i g i4ad0192023
(FAO, 2023)

Qu’ c gia 2019 2020 2021 2022 2023
Trung QU c 3276200 3448500 | 3715100 3981600 4209270
M: 1035100 1209730 | 1211090 1293650 1250100
Th Nh o8 K| 486705 546525 669195 728112 676818
AiCd 545284 438730 663659 689013 731144
Mexico 861336 557514 542890 578141 641552
Tay Ban Nha 351960 272550 360570 325880 261168
Lién Bang Nga| 208800 218400 237100 254800 261168
Brazil 162500 218881 195195 179861 187795
Han Quc 234225 163646 177480 158807 177682
Nhd Bln 185400 166955 164800 161100 158467
Ba Lan 167827 157600 160900 199400 194500

VitNam, ®u t'@ywndceyptd ndvaimts itdintichtlcac

F'a ph€ehng (b&i)Ba Ko Ou ( Sthim HEdgdvyYnGw. LT
dau tayl ‘& dunkp vatr n gfuiénbi Thig€e h&§p, tuy nhwrdad n ct
x § cnh thinh xac thigian nkpnilfn fL t i ° n Q trd aeChi ¢ ¢ Blo v
thcvd L Omgn fhzhany5/2021dh t 2 ch ‘@ wng 30 Gay Trdhe
L -4 thanhphn ™ Q60 ha)vahun L D€hng (mMy@aukapohy/y Gi
I ‘& trng la ging M: n § M: n §lai, Albion, ngoai ra con mt s gi' ng khac:
Langbian, Mt h h m, Ph&8p,,é Newzel and
1.2.4.Qua trinh bit Yilsinh Iy cva dau tay

Dau tay la mibhang B d h € ndva co thi gian Ho qun ngd (Hanva ¢ ng
S , 2005). Dau tay co6 tithu hdth khi gu L «4 |* ¢hinnhHl "nlitty vaomc L 2 ¢ h
s d, ng,d ki/nhth i gian wh chuyM, hdb khdng cacht n h [n xddl /hl n hi ti
dung hdbth t T n@tiéu th (Nunesva ¢ ngs 2006).
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Céc k thud tién t'h  n fo&yu Ith h | L - hatghéam khdng, [ qun
mat, fogqun tr QurkigncikMh s o8&t , c8&c phSlhapdh ehmFp
phap x Iy héa hc va wd Iy khac nhall « v ¢ apli @& LWkéo dai thi gian do
quln qul” dau tay gitp Hh chlh € nd¢ a ching

Qul dau tay co tiehin khi wh cont’ n t tréncay nG Qu'n ° n” c thehdth
sau khi% ne@nhdhg v~ ke2mory mbnh,€ t Y%y tinthcao L
ging. QU'm n g n ®crthu hd€h o thah vi qu chind b bfm v " | nig. ©u h
dautayt hgL ‘& thuhdidhthcdhg m d phfnl ~ i Jdmgcachcebm t cachth,
congpncing ( ¢ § ¢ h -107crn) thayovads sat vaphfn tht ¢ a gU. Cac
y/ut chinh[n h “ i gh Ehih  ° k #8u hdth va sau thu Heh dau tay la:

- Tinh tihg qul” khi thu hdth: khdng nér’Woul” dau tayquéa chinm i thu hai.
Qul dau tayn ° n° cith€hdkth khi chang chinfG  thaul, va chdb nhil "niti
Thi Whihuhdt h “dqg6yl nitibi  ¢hin ga gu vanhu §uth t T n@.Khi
thu hai, g dau tay wh [ bfo vOmHud i n hngdné@v khivdh ¢ . n tIEhi v

c ngnhdl “nit

-n, sth:Qufd ©u n &g céngsth cangtt, QLnay co thM & th ¢
hinbagcahduytrivic .t €oct®nli  KMranhthiva nhjm mFm b nh t
M=l

-Th i Wi thu hédth: Thi Wh thu hdth c6fn h *“ mg@il n Jpth i gian
blo qun ¢ a qu dau tdy C gdag gi qul sau thu hdi nhit i  ®uc.thuhéi
qul vao sang.smlUpt [ cel0 gi sang-t rc&khinhit | ot n g LWrdnlogul b
fn t h<€hngvachay emd i  ckhi €uw gu vao kho fhhnén gi qul’
nhi r @Mranm8dnhit.Vics dnghthng | " m m8t rghtng Kk
'Wgilm nhit | ¢ aqul xu ng m c thib 1a r&ll quan trng LWETm blo d'm quan va
chil ° hg@U trong va sau qua trindo qun. V. i qul dau tay, nhit = khi® m c
0°C-2°C, th i gian Ho qun ’lcigéo daiAlivac ng s, 2011)

Lam méat qfi t ©hi c khitd@qun c6n h “mgen JJlcHl ° hge a
ching. Tc , o hgpvatic[cacpiffn. n g t i chdl sh p¥n m i thu hdth
s€gilm khinhit | ¢ifm L Fn.lam@at dau tay (§in nhanh nhit | $o v i nhi t
I, ngoail’” ng) trong vong 1 gi sau khi thu héch. Dau tay cé tl' t r a iochHlcao
néenkifnt ng b'§mn@gim LThim ¢ 20%, 37%, 50% hd 70% v i th i gian
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lam [khh Fn "k 182, 4, 6 hbb 8 gi sau khithu hai (Qureshi Quarshva c ng s ,
2023).

Nghién cunhn g t 'h say thuhotth \QLHb tinh cil ~ hg@ a qu” dau
chin hoan toan trong qué trinficbqun Ithh ¢ a Aliva ¢ ng s (2011) cho thy vi ¢
s d ng ba nhit | #iTo qun khac nhau (0°C, 5°C va 10°C)iv, ¥n t €hi®@ L
95 %, acilnéiriengv ", pHHcaqgib [nh "M kht ngbill&rkign k
blo qun. Bén ¢hhl - , gifsntrng “rg'€cac mu lc®oqun’ nhit L
phongva 1C1 © nhanh cQ@sown gnh mghmé nlb@o qun® 0°C.,
nhit . @C qu dau tay co thi hth s d nglau nHivacaclkb tinhchil * hg@h
“n ‘nbhsoyi5°Cval0°C.Kfqu chraraggqfd ©@u t ©y ch2n’ do” n
bloqun’ nhit  @AGANLLE&chl “hg€tnhll . Cing trwnay ngt
k/T qul cho ty) . & ngcaqgdc i n g gifnuheo thi gian o qun.n, ¢ ng
gifimchdn® d ©u t ®&bjo gl 0°C¢ thwat 0,86xu ng 0,41 (gram/mm)
sau 15 ngay gqun,tr on g . & hgicatautaydmnhanh hfbgdnk hi b
5°C, xu ngm ¢ 0,42 (gram/mm) chsau 6 ngay[o qun (Alivac ngs, 2011).

M, t trong cac tdc nhan gay nén hinh th@nt-bqul dautay bn htn v~k h?
conctng b-ng nchhgamh k@i mhit  ¢€¢aohBC). ©Tlng
nhit  dao pHdadgnpn k ht n ginhiQysowibloqun® cacnhit L
thgb h hn ndinem,gacidc a g suy gim, “ngthimausbcaqgfcl ng
th¥n h Hmkhdng kpthi | " m m¥itc trisheén gua trinh lamth h s h b
cl ng | " mthitascarlgjcactd chil rah hoa tan, fructose, glucose va sucrose so
V. i vi clamméatK p th i. BEichgb nh ng khac bit | i ° #h thgi giannthu Héth
va s khéac bit gi a cac ging dau tay, cac fin_ ng chung dau tay kha ging nhau
va thahi n fm quan trng ¢ a vi ¢ 1am mat kp th i va blfo qun ti/p theo nhit | L
thp WHuy tri hinh thc, K} cBl va gid frd i n hng di§® nhch  °lc€© a dau tay
(Nunesvacng s, 1995).

T 1 h” mnyceiirdahoatantrénn g " rigaid( SS C/ T &doi lalcke
s t tIWanh giachil * h ¢ h €lg a gu déu tdy, mt Holtinh quan trng va co
s bi/h | rg trong qua trinh[fio qu'n (Dominguezva ¢ ng s , 2016).

Nghién cuvQt h a ¥ . ¢ ng, thanh pfinvat ' céc chdrda c6 thhhoatan,

L, acidtn g (qthanh % acetiacid), vachs hd hgptrén'tn g ° rig &idtrong
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nhit  thang 7,8,9va10vnhit  t €©h mgkhdngl19; 19,6; 14,6 va 97°C t4
Ba LanQKognwii nd )L BJasmscid R 22 )radu«g, clh
cnggaqysuygimladoquatrinhnhédb caqv n |~ m’ithdma phn da
tric protein cé trong du va sau 7 ngaylio gun thi d” 3 gi ng dau tay kfo sat, trong
L - ¢ngAlgion(v' nl ""i [ mg@ghién cutrong luh annay) LQucost hay L
vQchHl * hg€cl ba hinh thc bfo qun:t r o @ugki nikhéng khi t nhién, trong tui
h“at ch©n kh?t! ng ckiihsdahap sbigChit h hg@U &o qun trong
L@ kinkhéng khitnhi °n | ut! n Kk ® m&ikimibfo supn can H
( Bgas z ¢cnrgywk2022). c

Mau sb ¢ a dau tay bchi phib i 3 sdbt chinh la anthocyanin, petargonidin
3-glucoside va cyanidin-glucoside, t| ¢ a3 sbtf naycost h d ysau8 ngay
bl[o qun, ph thu c vaos khac nhau @nhit . VA gi a ., Ehing a qu khi thu
hokth. Bén €h h b f,anst hocyani n L - nggtrong a8 chuyirt ., g u
mautdh g s,awn’g th¥nc a gy dau tay(Kaltvacng s, 1992)

Nghién ¢ u vQsinh ly va thanh pfn héa hc ¢ a dau tay, Satisk u ¢ h i (2019
ch' ra rfag cacchidl QI hoath ¢ vd thu ¢ nhom Auxin cé thvhot  nlg n € m
chdi. ¢ chjqué trinh chin m ts loU trdi cdyma n gb \&h €6 thAthin ngay t khi
cont’ n t trén cay n&, dau taynhiQi K} gul nghién c u cho thsf cac Auxint cac
h4 n3n” bén ngoai 8. ¢ ch]qua trinh chin_ca ptfn tht qul bén trongS phat trivd
caguti/ptc ¢ MmkhimcAuxingimxung .idnectihth, lakhil @
ki’ n cho qff chinl’ ‘& hinh thanhTheol’ - , cloHib s hinhthanthd €t h g L
qua trinh chirb?ag cachx ly dau tay Rag cac chil Auxin f ng h p €1am chdn quéa
trinh ching, a gU.

Trong qua trinh chin, thanlb = o Hbda qd cés t h a yvQdrl tric va
thanh pfin héa hc, dq JLmdl = € ngv ““nd:thi ¢ ttbn gl ki n cho nfm
bnhth ¢ ng, [Aimndit;odsguthutieh valam gim chil © hg@u
t €ehi . Trongthanb@np o Bydr @wrmizde o, a& Lthagn 1t°rngt
khi thanh pln pectin khdng hoa tama céaclién ki ¢ ng hda trs€gifm. ~ ng th i,
qua trinh kh polyme ¢ a pectin Xy ra,va qua trinh nag - | i °/mhogumBgn L
¢ amts enzyme hydrolase, chy/u la polygalacturonase (PG). Xyloglucan, thanh
phfn chinh ¢a hemcellulose trong thc vd hai & nfm, cl'mgchb®e Lt L-r
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vai trd quan trng trong & tric thanhfibao, vi né ¥ thanh cac lién chéo(cross
linking) gi a cac polyme c6 Hn chdl cellulose Cac enzyme Xyloglucan
endotransglycosidase, eylucanase va&ac proteinexpansin gép @i vao qua trinh
kh polyme ¢ axyloglucan¥th i W ¢hin.

n, ngtgaqu ph thu c vao thanh pfn cac |1 ° hgEcéac 161  ° hgehoa
tan chinh trong dau tay 1a glucoseit | 141,4-31%trng nge t &bh ( F
Weight- FW), fructose (1,73,5% FW) va sucrose (0,2,5% FW). Nn g, glucose
v"™® fr uct oscdrong qua tginh phat’tihc atqy, trong khi suc.i
ch y/p trong qua trinftchin | phua cacéac I qul L ‘&  x ‘&fkcb i thanh pln
acidh u c¢ h, T[tdauotay ¢hiacidh u ¢ h cciirk acldvaln’h g, ¢la né
daongk 4 JJ12 mdg FW.Citric acidgop pifn il n v " axidtflng ¢ aqul,
h " m ng a@id nay dim dfn trong qua trinh phatwi ¢ aqu”. T | L “éhglacidh u
c h mlttrong cAchéng § chinh cachil °~ hg@n ph{n dau tay.

Ngo i ra, chubftOul @ cyg cc.na ph, thu, c Vv~
aminoaci d v ' n c¢- s, ¢ h ° cabamino acidching trongg udag ¢ g i

tay la asparagine, glutamine va alanin.

Anthocyaninl © m, t h° p chblt fl avonkbix®t qwW/tyi
tr° o, éhdguudy h° p chblt vpiy hx BHd41€h5n'gmg/ g ¢
trong khi ascorbi@cidx u bIt vhi =~ @~ mM341€ 2ngmg/ g trv'nmg | €
L-ng g-p quan tr ng v o gi 8§ tr’ di nh d<€
h,a tanxublinmobgt qul non v~ WSat3mKuchiblt t |

5

2019)

Tr onQki i nhién, vic dau tay bth' i dot § cng ¢ acéac vi sinh vt 1a
kho tranh khi ,FobEt | ©  Qu ki @0 néggXh vakhik/th p gi ahaiypt nay.
Tnghp t &€t mhiQ ngl n, Feliziani va Romanazzi (2016) cta rrag qu dau
tay im@nvamn g . @ @u khithu e h ¢ h Ymggo thwh K€ ndp docéac
vi nbin. Tac nhan gay mh chinh cho dau tay Botrytis cinereati/p theo l1a8Rhizopus
stolonifer, Mucor spp., Colletotrichumspp., Penicillium spp., la nhng tac nhan gay
b nh chinh gay th qul dau tay sau thu kbh. Gac i/h "k @iy th n g Wkivh
soét tinh tthg saub nhsau thu héch ¢ a dau tay h g d a vao vic ap dng thu c
di t nin trongqud trinh canh tddhd cditnbin  t h  "nngg "td €@ ng khi cay
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ra hoa va cé Wphli [Hp 19 bi n phap X Iy nayc h dh khi thu héth. Ngay nay, c6
nhiQ | a chn thay tjchothicditnbihh t h*’nngg ttk€® dot §eng b -
xdh Jh  mtiing Maiseskh e ¢ o ni. Chimgebao gm kiwh soat sinh’he h p
chilt nhién,s d ngchiikh nhim, p h€h ndgly vp & B/ph pvg a chang.
Theo phehmdydehtBimg g vi cqunly b nhtrén §n pi¥n dau tay
cfn ‘lc®b Full t re&hiti/hhanhtrng t mg@rangbBao gmvi cl achn

gi ng dau tdy] achnl'a Whirngtrt, X | THtE ngvaap dngk: thud canh
tac phu h p. Gii phap phong mhti/p t ¢ trong sut qua trinh phéat td cay fr ng,
bao gmvi ¢ kish soatc dd, v s i ndhvadinlyngiinn & v Xn. Vi c hai
cXn thah khi thu hékth, s a u [d gun Bhh nhanh chdéng va liénd 1a nh ng yp {
then cht WITm blo ctl ° hg@t ¢ a qu dau tay thu h&t h . Qi ki h khéng khi

I ‘& lam giau Bag ozone, oxgenhotb car bon "~ d @ 0 &sed eg trong €
qua trinh fo gun d © uwWam € glia trinh |40 héa valgn th i h ng (Feliziani

va Romanazzi, 2016).
13. Vbin LQ blfo quln ntng s[n
13. 1. MAc L2ch cva b9 0 qudn ntng sdn

Nong §n sau khithu hec h ° nghef nhiu t &gt chcyptf mt i “ngr €
nh€: 8nht s,Bn¥né lambhb nongBn b Xn m ¢, thir a, b bi/p “il
mausb, hE€kmg MgbldvQd i n hngd® | hao ht ¢ a trai cay va rau
qul trén toarth/]gi ity thucvaotng v %ng. Vwnygnao!NgmiCC t h
thip (5%1 2 , 5 %) Qhsh i vimdrGhau Chau Phi (15%0%) (FAO, 2019. Vi
vdy , Whibh chyjchil °* hg@ andng Bnb [n h * mg@il, cfn | a ch n gili phap o
quin pha Ap. @ i Mang H nhiQu [ i ich cho cac bén lién quarac | ndg Qi i
ki n WRuHl khXu ndng §nsang cactht Tm@ln, t £ nmpnggn Ga tred
tréntht T n@ qu c ]

Blo gun ndng §n gitp Hh ch]s hao ht vQs | “@g va gim sit vQchki
| “@gcandng Bn, gi L & cacchi di_mdb adf@cé trong §n ph¥n. Trong
blfo gun ndng §n, Y f nhit  dHquanfrng, Kk hinghfé gqunbhite L
caothi £lamt £ ng . thin va n@n, phat tis cac tac nhan gagn i r. ava nmd
n&cadnpmnt L - | ~ mH ¢ hg®n p¥n néng §n sau thu hkch €b
suy gim, o JJLmHIkh['n £ n g, ng(Kader,2013).
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Vichoqunh plygiGpnoéng n ‘lc€ t €hi trén®s xam hivp ¢ a
mimt, ¢! n[mtbfo%rgg,.§8 LIt h" nH "dg@dog Emkhoey beshy
gilm nhiQu.
13.2. C8c ph__ng ph8p bdo qudn truyZn th

M 68 ph€ehng ph8p HIo Lg@ [cn ntghhic¢ nphXm |
quy trinhc hu Xn nh3J<m bl.o Vachd] #dickyyn e [thanmcad
| oM. khac nhaud tng pheeng pPEEpPg (. c chJ] vi si
bfo qulfn k2n trwingkhuwon b o Lew inrgctént Yp h €
blfro qulfn hit ns'LYyhelkeng nph&p blo cqlu€nng h.
khz th[t<€hhg kK2hht hBbip

Q

M, trong nh_ng k: thudt |1 ©u L i nhblt L
c,a c8c Itthh phehXom pPBe€hmdhhph&hn"y | " m
necc a th ter SphXxm@y/jn cm,c qw. LW ngtn chHn
tri Wn c¢c_, a vi sinh vdt

h. p mu i | ° m t ph€ehng ph8p bolkdhhodqugn
nh._ ng ntwdnl7d0Onng kh[ nktng _ c¢c chJ] ,wdc si n
ph€hng ph&8p Dblo quln v’ c¢chJ bil/Jn Lteh cc ¢t

hinhthanh Ngo~ i ra, mu i &tn clng c¢c- t&§c d,
enzyme goO©y h€e h, ng. QuS§ tr3nh € @{WnuUit
hi u qul.t i <©u nhblt

h. i€ nh€ ¢ s d, ng L Wobticholdgg [ d i trmo Sgill Wen
Fnh h€ ng cy.ai vir $danmmt® wvdh. hm@duddodng Kk Jt
v nl doph€ehngrohgclm nguy°nbPin arb€godbp
L€ cLABULI Wm kJt tinh v’ s§BlyWhoKmgulhmu K
Ph€hng ponE @ 0" g d. ng cho v,, chw® itgr. §ig c
Ngodirab[ o quln th€onggch tch\Ww L€ m csic tdl, oni

Xéng khéil = m t trong bc[8oc opunlah itg® pch §geh XM i
con ng¥€ i s d_BRggl cB8clhWlmbltu ht . phXm ti
nguy°n |i u th c8udl gang®%m®oy dihH€t h" i

d, ng c,a ¢c8c mHt h"ng th,  c phXm d, h, ng.
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Mu"i chua | " m t ph€ehngrphg§pdibfitywduc]
ch”  ngi why ywdtkh2 ti JJp x%c v, i th, c phXm h
m i towW t.rMuleehea h-a h ¢ W@hang®me€mhgi mar
chua ph” bi/JAhlp&Xm £€ & xglp v o trong ¢
LW ¢ chJl hoHc ti°u di &«hvi thheXmivhn g8
chua h-a h ¢

Saukhinblu ch2n ¢ih, thZmXmh, K p hoFc Llun w2 jt

vdt ch_ a LW ti°u di t hoHc | " m suy yJu
th ¢ tv ' tLtnenb.mh]Emg pphhx&mp L @ @B mi vy
th | " m b&8nh l&NGa od & iApPe§d . nJ/n nktm 1¢

H[i qu®©n Ph8p s’ d. ng LW blo quln th t,
Appert L« kh8m ph8 ra m t ph€ehng phs8p
Louis Pasteur m, i t3m ra m i i °n quan
b" n h(VahddrtHook S, 2011)

ntng | Ynh | ° ph€ehng ph8p blo quln th
huwnw¥n c ddngrbnggt h, od Ysmhgdgipntghbt'nnhc T n s p |
.a Vi IsSimmi hdditpq®® thr ¥y ntc, m! ntgh cdlnnghh Xin. n
h&€ €[ o quln theoXnmkiwWanggl., QtmkecWnp hkilh'8e nh a
ai ph€ehngnph8p H ylIm Lingromdlppha@nngd
ing §€nkhbe€l &nbfiu ge€yc mikH[@owtng Ledici h
d. ngdchoryil@©hng timhicQaMndrge Ip®r v n g

p k hcX mpuc tsl(Ragtii Cristina2008).

> O o T S O 0

Nh ng p h€h blg gumhth&pmph¥n v a trinh bay trén lacacp h€hn g
phap truyh th ng,*@ Mg a chinga cachblfo gunl h nfn,gil “ m, cfoi ph
t €t hn h€©ngc Whlaph ith@cvaothiti/ , kh - k'hckiwhsoat ong
chil ° hg®atinhan toang ath c pPp¥ncoé nging ct nong §n.

133. Ph_ _ng phn8pngoldsSchggud mi Au xu
133.1.Eng dAng rbooncg xd o qudthnA nglinagr s9 n tr °n

C8c k: thudt chiJu x4 th, ¢ phXdehll« L:
199Q Schwimmerv ~ c ,0957).6hi JJu x4 L€ ¢ coi | p h
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kh tréngv kbhhignqulmakhhng pBXY¥mra c8c chl
hdi khi §p d, ng Farkagaoo4l .€ Gibgi Jfuh 2xcth thf pc (p ¢
re ¢ s d,_ng th€ehng mi v o nh_ng ntm 1
giatrénth J]  ¢Sic hiwi mmer v~ )c, Agosg, nh9Bg nitm ¢
d.ng b ¢ xY indmgh-€hnl Wh>&nt 8 ¢ nlg2 cch§c t i

ki Wn d chgth ngvdts, | ©y |l an c¢c,a c8c t 8¢
sinh vdt, LHc bi t |7 L i BarkaiGaac | © Yng r
s, 2017).

T h 1 n gngtcacen p¥n néng nghip  “Lc€hiu xUbag tia gammaphéat ra
t ngu nl ng v phong ¥%Colach y/uval * i t kduin ~ngv phéng ¥I3Cs
(IAEA, 1997 Shafiava ¢ ng s , 2019).

Ng "y n a,ng xgid ng t@ X trong o qun th ¢ pi¥n bab Full “Lc€hd
tr ng, ly do l1a cac ngn b ¢ xigammal’ ng v n h Co va'¥’Cscfn yéu du che
chda b ¢ xdngay ¢ khi khong s d n g Wehi/ x4 mrbkhéc haét I, phong Mc¢ a
cac ngun gammagilm dfn theo thi gian vavic | *©ching khi khéng &h hanh
chi/p xdl © Kk h -Fellewst2009)Tr o n g &hiili xHbPag mts may phat
b ¢ xdtia X 1Y cdtinh an toarh h nhj mak phakhong hét | niy thi €khong cob ¢
xUL ‘& tb ra.Do vdy, vi ¢ che clkh ch’ cfn thi/} trong qué trinh &h hanhcac may
phat tia X. Bén€h h I ¢ kiwh goiat IQu v, i may phat tia X ladd “ n g thifif b n
chi/p xdgammav’' n cé hdt | phéng ¥ic angin t hiahgo tii gian (Shafiava
c ngs,2019.

M t | @fmhl@y trong vi ¢ chlhe/JudxHgbEhb
tia electront m8y giva t”  «.hi Ju xY9 b3lng ochhhiEw tii a
tagamma ch, ch¥m b_c¢ x4 ch”™ L€ ct upyh 8thilshsit |
> i |7 L, xuy°n thblulLfty at ®_ trtagign gthhkip/jtyv "
Chznh v3 vdy m”™ ph€hng th_c n wgidthanhgi , i
s [ n pEShdanand Bhat, 2008).

1.3.3.2. &ng dAng boc xu trong bd o qudn

Hi n nay Vi t Nam td cac tnh MiQh B va MiQh Nam c6 kholng 11 day
chuyQr chiy xdph c v nhu du chip xXdth cpidnvay fl]Vin Ninmg | €
nguyén't Vi t Nam thuc B Khoa hc va Cong nghll ¢hanhH hai trlchn v
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thu ¢ nMRmn ti/p och va phat ti cong ngh chi/u xd n h n' Lfu tién 1a Trung tam
chipxdHa Ni(thanhH nt m vI 9 SahyusUth hai la Trung tm Nghién
¢ u va Trwd khai Céng nghB. ¢ x4 (Trung tam Vinagammaf thanh ph H™ Chi
Minh (thanhdpntm LONE mMm 2017, TruwvaigW kh@®odngmghh i ° n
B cxUVi n ag a mmakhdlng 14000 i th ¢ pi¥n va gn 3.000 dd. ng ¢ y
tcacld .Jhnnay, ‘drScachy&VWim Wi nngnguyen'tVit Nam L «
c- tre°n 20 mmtiony nghiémch vanng tng congnghb cxdv “ o | onh
v ¢ ndng nghip va y f]Wph c v nhu du t r Q o \g xuhl€ hang hoéa
(vinatomorg, 2018)

TUkhuv cMiQ@ TrungVin  NEnng nguyen'tVit Nam Lng xX®©ly
s chiuxdth batd t W nLa, x « H Hé&a Vanh, thanh pho y Joy.
Ch' Is'& trang bthi/ b chi/u xX4VINAGALl s d ng ngunCo hdt . 200 kCi
v, i cong sl X Iy kholng 40 th hang/ngaythanhHp  n £ m. QH 189 ba nay
L « b~ n g ich®drung tdm sighién @ va trMd khai cong ngh b ¢ xd
Vi n a g a\Wanehant, khai thaev. i “al’ Wb ithuch [ i vie gl c&tn b
nghQc a o s clivhxUg a Vinagammad n/ogldNs | achn L §ndychbi n ¢
céac doanh nghp c6 nhu €u chi/u x4blo qun th ¢ pi¥n va tit trang dng ¢ y v]
(https://lwww.most.gov.vn/vn/tiuc/15548/viemangluong-nguyentu-viet-namdua

vao-van-hanhdaychuyenchieuxa-dautien-tai-mientrung.aspx

TY Vi t Nam, v i nQv kinh #]h i nhdp hi n nay,nhiQi mHbhangsin phi¥m néng
sin  t €k ph¥n tLh thhghdd th ¢ pidn  k h t thanhhloBg, xoai, nhan[v...
ludn c6 nhu fu xubl khXu sang cac tht T n@ khé tinhn h M, Nhd B[, khu v ¢
Chau Ayé tuy nhiénbcbbu ¢ phli ap d ng bi n phap chip xdkiwh dch. Chinh vi
vdy, vi c cO nhiu ¢ tehi/Js xYgbp pHfn nang cao gia'tndng §n, t £ ngh ki m
xuHl khXu hang hoa, nonds, thu h[i sfn gop pfin  t D§ipbat thM kinh 1]xa h i,
“ngthicl nig It & lyduth thsc ti n chocacnghién cu_ ng d ngvd ly ht
nhan va cong nghb ¢ xUtrong d n €.

Gfh L©y, nh_ -untd n@rhged mc cn @ minghién cu sinhla
t h” nh wng dmgchillxxUtia X dung tong o gun khoai tay va hanh tim.
MHodunghiéncu n~ y Qedh s tlh a yhodlycagc khoai t @y, nh
qufb & FU. Ehe tBy rag th i gianblo qun khoai tay chip x4l « t g | ° n


https://vinatom.gov.vn/tong-quan-ve-dich-vu-khoa-hoc-cong-nghe-cua-vinagamma
https://www.most.gov.vn/vn/tin-tuc/15548/vien-nang-luong-nguyen-tu-viet-nam-dua-vao-van-hanh-day-chuyen-chieu-xa-dau-tien-tai-mien-trung.aspx
https://www.most.gov.vn/vn/tin-tuc/15548/vien-nang-luong-nguyen-tu-viet-nam-dua-vao-van-hanh-day-chuyen-chieu-xa-dau-tien-tai-mien-trung.aspx
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hhn 6 t. ©hikongchid gbd(Nguy n Th Nguy t Ha, 2022).

1333C. sé&ehdmomvagud n ht8§ mglibrog ovsai nbhocv oxtu | °n
a. T8gxg ab cxdlén sinh v

T€hn g, ath& gllém sinhvd thwhinch yJu' L hnc Mmnhas s ng
latbag vn cfy _BacbWWhin t fiackd Lv ™ ‘mg, digruy®,&inh
sn... Trong f]baol. W hinhch a cac nhim sdb thwva trén mi nhi m sdb thweh a
cacgere, v n cé 4n chdlla cacl. 8h DNA c6 ki n £ Mm@ hda thong ticho cac Bn
phXm protein. Ty vao mc , BHot  niy ca cac gend ‘& QLI b | c8c] ch
L @ hoa khac nhau md)bao c6 thco cac phn_ ng sinh hdéa khadohautrong qua
tr3nhichH av” L'még A @hn o ath &8 xv, tcact/Jbaos ngco thak[y
ra ngd nhién H bE k8th i Wb hao trong qué trinbin t4 vasinh §nt nhiéng a
chang va co b Jjicachiu. ng k h 8§ ¢ n h a bi/h khhbe:xUlagnehay L
I i trinh t /chll tric DNA (Deoxyribaucleicacid m™ ¢ § d]s a df a ¢ &t]bao
khong th\khdo ph ¢, cac'tn  t h € hdaxdp IYWnhi mssb thwgay rilotht r aio L
chiikhi b ¢ xdpha hy hay bih tinh cac enzymeJotr q u § t Qu Roa biM hi n
gene; gay tvong khicac'tn t h€hn gn.M iliQut o Lthip, m i t/Jjbaovn
c6 thwhhdh nhiQu photon bec xn h ‘€ fingsdit  t € hg@ygra da@hiu_ ng trén la
¢ c k8thip (IAEA, 1994).

Chodu khicést €hn g ab &x€llénc]bao, nhu b phdhgat]po " o nh€
m° ng, c § ¢, nban... vawca& mhan tn h € D N A (RibdRudlaic acid),
protein. . Qi colthb t €hn g t & quntrim@nng nHEl " i i i t/Jbao chinh
ladonhn g t hteogg ddli tric DNA va RNA bi theo H ¢ thuy} trung tam trong
sinh h ¢ phan't (Central dogma of Molecular Biology), DNA ma héa ckbd cac
phan t protein théng qua hai qua trinh: qua trinh phién ma DNA thanh cac RNA
théng tin va cch ma t RNA théng tin thanh proteinCé vd $§ céac protein“tn t
trong cac fJbao vi nhiQu ch ¢ n t, nhygkh&c nhau, tuy nhién nhém protein ¢th
hinchc ntng x ¥ ng§inh héa&mymp bd'sl “@gln v~ L - ng
trd quan trng nri, nh c6 chang majibao co th. § mg nhanh chéngv ¢ @c L i
kinnd ‘nlh t h® ng g u@ahoajbiMghi ntgene wahthe ki n toan b quéa
tr3nhidilao "L migng Th& o L', ta8 aQ dssAynhlL
hhglhhot  nfsSngcat]bao (Crick, 1970)n @ n~ "y cl rmhpvic” ch
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co thikem xétbhip Mg ditruyr WE 8§ nh g Bilovh t Tiahbiitrdhg cac

sin pinrau, ¢, qu't €hng. s

Nh ng thanh céng trongdrly h& nhanthc nghimvavdly ngdng L« ¢ h
phép s d, ng cac ngun b ¢ xtikhac nhaub s t h & ycHllirac DNA trong thc vd
néi chung vanéng §n néiriéng. Hin " n @ thiyhnhantb b ib ¢ xdL ‘& hiw |4
s thay ' ibHl “tnhg€© vthg tg avd chiidi truyQh (vd chitidi truyQn 12 vt chi
mang thong tin ditrug coé kin £ n g mheidcinHirthgga ¢ W Nhinhchung,
vd chHl di truyQ” sinh wt la nucleic acid thuc lod DNA;" m ts virus, vd chil di
truyQn lARNA khichingt ntd clldd b°n n¥Wwetchi. ch th

Khi b’ chiJu x4, x8c sublt LW c8c t  n

c¥%ng kiWu t°"n th€ehng |~ vl c¢c¥%¥%nd mh,t.hckhn
L' s€- kh[ ntng ph_,c h¥i nh" ct&concgh tcrhd] ns
khing tahwé&_ aly ra L, t biln, | "m r i 1| ot

I' JJtri hodin qué trinh phan chiahy v on g .EHitoJ] tWje ddiioJju x 4,
xd- [trhbW h€ ng LJn tJ b~ o, thamM@GhWaa hai o

Ch Ji leh n gr. atifpc

n©y |~ c¢ch ¢chJ m” t8c L, ng c,a Bhoa x4
DNALi Wn h3nhchku, ic bbuodim “c®p bao g m hai m
Lhn mang m t tr3nh t x8c L nh c¢c8c nucl
DNA | i°n kJJt nhau b3xng c8c | i °nV3k /ctbluh ytdrr
c.BNAl © mUch xodn k®p n°n tia b c mdé&hec:
v I "m t° " n th€hng ch%ng. NJ/mUichmNAthi€hng

vi ¢ s_.a ch_a v ph_,c h¥dh schJ/Hd_ s add nigh nhg

-

trong tJ b"o.
Ch /i leh n giartigpc

Trong cac fjbao sng luén lubntn tdmt " h ¢, ein@d "nlh Wiy tri s
sngv”™ c¢cl ng ddhekhacs o Kb ion héa bi cac photon, 1am cho
electron bb t kh i cac phan't n & va pha v cac lién K} héa hc.Cac §n phn
s a u Jph-p IYk Wb thanh hydro (B, g ¢ hydro (H]), g ¢ hydroxyl (OH]) va céc
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g ¢ hydroperoxyl(HOOY) (Lei Cheng 2019. Cacg ¢t do c6 thi gian $ng

ngah ( d i@0°%giay), nh&hlfmtlh g g ©yn m°hgenc Fbao.

Deiticdngcabcecxdphant n & bionhéavamt el ecdglion L
ph-ng theo ph€hng tr3nh sau:

HOA HXO"+ e Z (1.1

Electron nay8k/th pvimtphant n & gn LW Hén phantn &
ma n gn tich am:

eZ DA HOZ (12)

Do L - Jtbéoo®wgH hin mtphant n&  ma nngtichlam va mt
phant n & manng tl2ic h d€©hnmay nhahh ¢hong ph@nnly thanh ion
vacacgct do:

H.O* A H* + OHP (1.3)

H:OZ H+ OHZ (1.4)

Hinh 1.1. B ¢ xUtia X tac d ng IenADN (Lei Cheng, 2019)

Céc ion H va OH khdng gay Bu qu givicacchil n g t r oWtd naogh cthh
mt ° hg€n cac ion nay. ConHa O la cac get do, chung R h pv icacgc
t ©h nhgy ptin_ ng v i cac phan't khac trong dung'dh. ThigianTn td cac gc
t do vao ¢ micro gidy htbngh h hot doG mtphant hotbion co it nikil
m t electron qu: L' ngoai cung (electron hoa)tkhong ghép kb nén cé hét tinh
cao vaco ki’ n £ n g Wclhbuigh nay cho cac phan tk h § c trong L-
nucleotide ca DNA. S | “@g cac gct doph thuc v ‘Qoki rtnhit  ,L° hg€
oxy trong f]b ©~ o  \pH. CHling c6 i r aichoHtichiimmt el e tvicden L
phant n & khac, lam'tn  t h€hn PONAWm@at thanhgmnhu c¢ch A r ong
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b0 nh€© c8c pr ot édtndo @FPcontikffih @ v i nNeg Bb'nén r a
hydrogen peroxide #D>

OHY + OHT A H.O» (15)

Hydrogen peroxide | m t t8c nh®©n oxy
c8c ph®©n t° h_u c¢ch mnh hhn t8&c d_,ng tr

M ts L tbi/h DNA dot ©€hn g c kU8 ¢ t/]lokhdéngl ‘& s a ch a co
thwib /it vongt/]b ™ otbilhhdbd n gt n  kJ/hbhomgy siohfgo. “itw i
liQub cxUthbp, vi ctieudittJbao 2t  WFu  dkbhoed.co kel qu tieu ¢ ¢
n " oivlthwrthg chungdo s d ‘©_ a@cha cac chc  n H]hag vats thay th]u]
b oliviniQbcxUcao co thviéudits | “@g| nt]baotrongmt ch qua
hob m? , ngtti@ucdit i]bao co th\gay t vong cho mé va fu la cac moé quan
tr ngthiln h " tgBhdc h Whann g rdAEA|'1994).

Ngoairamts congtyl «ng dngtinhctlicolic a | tbi/h nfRn ttb s
t h a iycHlliric DNA trong thc vd néi chung va rau cqul n - i r Ho Bi nlgycac L
n & ng d ng mthh cac ngun phéng Xin h € N gya , \W,iNiet B[n, Hoa K8,
rn _ né (Riegervacngs,1976. Tuy nhién, Qsaucacldb cxdk h§c nhe€e t
gamma, ch?¥m tdsad ngwoarr nén ph §i/htreBg cong tac cm tb
gi ng bfag b ¢ xt4(Beyaz vacng s 2017).

S t h a ycHiltrac DNA trong mé sinh’'fc  “lc€hiu xUph, thu ¢ vao IiQu
hgp th m™ “iL° ng@hip xdhgp th L &t chum bc xd Khai ni m liQu hip th
khéng chd ¥2n g "t hg®ith hc madungchont  m? hg vt chiEbki ki,

b. Ch Jigta qua trinh bi/n " ilsinh Iy ¢ a §n phXm nong nghip difc
I, nggab cxd

Lizutmpth(kihfulaDlats gia n Lt mgtruhg®ini " ° hged
chiti co ki * hg@m trong thitich dV Hgb th t chom bec x4 LiQu hgp th L ‘&
tinh theo cong thc sau:

$ — (1.6)

Trong L -"i dig&H ehid tkohg tht 2 ¢ h ° d Wi kSecon'Q Ta
nHbg trung binh mad chEl L ‘& chifu xAdV hi th L e
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nhn liuhadth trong h Slla Gray (ki hiulaGy).1GyBag ntmgd | €
June truyh cho 1kg vt chHl Trong k thud liQu hgpbth ¢, n"cL®€2nh theo
rad, 1 Gy = 100 rad.

p' Up¥EC (17)
SotliZzumpthhOlaliQ hgpth trongmt L 'Hmigian$ —.

Trong h SIsHiliQuhgth | © Gy / s, ngtskilli@ dgsp th Hé€x L o
bageSv/hhotbrad/h.

M ts ¢ h JJ¢ & qué trinh Bih " ilsinh Iy ¢ a §n ph¥n ndng nghip .d t&c
Lnggabcexil « “d ex'@revatl -bdng ‘ckhoadcchovicbloqun
nong §n, th ¢ pn bag cach chiy x4 (Anikievavagcng s, 2021)C8c dHy c h
bao gm:

-Ch Jldit/bEiho&k visinhvdvacacmmbnh, kT sijinht 8garahng c
b ¢ xt cac protein va DNA @ tJbao hgp th n £ n gng b &&Ux[y ra cac hiu_ ng
| © m {ilckd tylc A tinh cllhda hc, sinh ly ¢a nguyén sinh dil mang f)bao, cac
c h g uyp@aeinvaDNA b L t g, hinh thanh cactt tric bl “tnd. 07 qul” dn
L/hs rilothcachst  nf, riloth t Tiahdl nd.ng hdt | nb S ng/bki hot horb
gay t vong cho mim b nh (Reiszva ¢ ng s , 2014) Khi cac vi sinh vt c6hd va mfm
b nhb_cchlhaytiéuditthimc  thihnggnp¥n c 1 fng LgSMshn pign
tr n°n an t oWn8 miythokivhdch. t h

-C h Jjtam ckdn chin, chng My mfmd @ t 8ggabcxd D€ t Bgc L
cabcxis t ha icHlliric cac enzymeE§nhh ‘@ g/pl qu § triéhdva t r a
n t ngng ¢ a&]bao va mé ¥ JHcac biM hi nbi/h " ilsinh hoa vasinh Iy ¢ aqul”
t €©hadng §n.

Trong$ cacbiMhin L - cchfy mfim lce€ x 8tcla do be xUlam b
hott hay c chJh th ng enzymes6 chc  n &inh ng K p vakich hdt hdt  nf
cacphytohormone thic nhém Cytokiin, Gibberellin va Auxinvn L - ng v ai t
tr ng trong vic pha v trthg thai ng, kich thich fiy mfm va qua trinh phan bao
Nguyén nharsdu xa hh@ rdgcado 8§t ogenédhsinhthahpguan
Abscisic acid dim L Jjiqua trinh dhéatb n t'mg v H MY rofin
thip, ngodirahd ngca c8&c g e n fvilcitichp caq oarmon thc vd
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cfn thilf choquatinh My mfm ¢ | g dgg t 89 a i c xd(Kumarvacngs,
2024).

BiW hi nchin® qu[ thWhi n qua vic qu tr nénm@n h h n W t anwxgnh
sang m - ubst rtFi@dmh@ nt vl c¢c- m¥%i t hhm.

Vicqgdgi L& Engd@ t 8¢calbc xdla docacenzymen h €
Cellulase Pectinase Pectinesterasea Endopolygalacturonase . ¢ chjhotb bl hod.
Cacenzyme nay wn th y phanCellulose va Bctin(cacchdl L' - n g /et tlr | K
¢ ng cho qff), & /'l trGc qtr nénn@n h hn .

n ngtgcagflLe® gi a t tb gnththh chaac krzyme tham gia
trong chyi  t riahtl L[ ~ m’ rt ¢ niig®l B ¢ nhom Amylasdrong qu
(nhém enzyme xuc tac qua trinh yhphan lién K glycosidU-1, 4 ¢ a polysaccharides
'Wt ra dextrin, oligosaccharides, maltose vglicose) B ¢ x4 ¢ ch]bhi hod cac
enzyme nayh JJ© tg t ¢ a qu thgd (Saad Salmawa ¢ ng s, 2019).

S chuMdmausb¢agt mauxanhsangcacmatbsHll t r €ng khi ¢
b ¢ x4l «c chjcac enzyme phanlgi chl orophyl | nh€ dml or o
c ho h nhgipll & trongqiv¥caoB cxtlc | n g_ crehjd®c enzymes tham
gia vao qué trinki g h p cac sb f gay chuyd mau qiff n h darotenoid(1-deoxy-D-
xylulose5-phostaphate  synthase  (DXS), -déoxyD-xylulose  5phosphate
reduct oi s ome)haysseb { (ddtKoRypngl (Flavanone dydroxylase,
Dihydroflavonol4-reductasg khi/h cho cac& t n "y  k h & minfy thankSharma
vacngs, 2020).

Cacthanh pfnth n°n m¥a qutrth h Magdeae 13 ¢ n, aldehyde,
esters, acid béo, methyl ketone, lactone, cac thafrhmphng Ipn chi phenol va sulpur)
vavithim”™ c8§8c  ngsinhtngkp chwn gl cl¥raplgd Tn /gecaan L
enzyme phan @ thu c c8c nh-m nh<e€e | i pa selyphenplr ot e
oxydasé . C8&c e n'zgomio-rbEihod b, d €t 8y ali ¢ xUco thAlam
choqy khdbngco mut h hivo Lt (R&stegavacng s, 2012)
1.3.3.4.T3nh h3nh nghi°n cou so dAng boc

Chipxdl *  p h€©h ogV]nfy m@npan toan va hu qu, cho phép Po qun
¢ khoaitdy nhit . ¢ao h Ruxtgan@raiQu thsd (0,6-0,15 kGy) ¢6 hiu quf
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_cchn[y mFm* khoai tay(Venugopalva ¢ ng s , 2009. Vi ¢ kéo dai thi hth blo
quin khoai tay nh ng ving cénhi t | daob?ag chilu xdsSmang H hi u qu kinh t/]
hhii-ng vai ngtrong vickismsodt ih g giacl khoai tay trén th
t T ng@(Thomas, 2001

B ¢ xUion hda ladthgb ¢ xtcon £ n gng kh&cao Vi vdy, cung v i cac hiu
ngcoli,bexic] ngdbmmts t hdiykhdhgmongmink hi  t ©hing t
cac thanh pfn héa hc khac nhaurong ¢ khoai tay Cacnghién cu vQt 8§ cng ¢a
chi/p xilgammalén nhi@i tinh ctdlly héava sinh Iy assnpi¥nk hoai f{®y L «
thchintréncacging khoai Q@ koybotqdmokna nhait L L §nh gi §
khI'n £ ngehnly mfm,  h “myg ‘[ hg&jua trinh chugd hoéa ascorbiacid, chil
| “@g tinh bt ¢ a §n p¥n ¢ khoai taychi/p x4° liQu thg (00,5 kGy)L « & €
nghién cu (Frazierva ¢ ng s, 2006 Ranava ¢ ng s, 2007; Ezekielva ¢ ng s,
2008a; Ezekieva ¢ ng s, 2008 Kumarva ¢ ng s, 2009; Rezaeea ¢ ng s , 2011).

M, ts nghién cukhacvQLl, ¢ ng ¢akhoaitay chiu xtdc T ng "€tk chi en
cngca khoai lath@yg s achtil n dg@uan trng khac quif nitkHnt n g
chip nhchth ihth s d ng ¢ca$n p¥nsovisi pi¥n thu hditrctypt n hingt r
tr t.n, ¢ ng ¢ a khoai taych y/u  ‘lc© x "8fcb i tinh nguy@énvG vQmHuchll tric
cathanhfib " o c 1 n gH n h €@8pag fackmarvacngs,1995.S thay
icadcdcHttnhbt kht! ng °hcémongcakhoaikay® | n g ttrohg céc
tieuchdqll - ng vai ngtrongl @uman Hti BgEn pXn ¢ a khoai tay
(Singhva ¢ ng s, 2005.

1.3.3.5.T3nh h3®nh nghi°n cou so dAng boc

Thihths dnggca d©u tHcgd (thekhdng -3 ngay)” nhit | L
phong. Dau tay thw loY tréi cay d h ng doc “@ g, hb hgp caomiikh | ° hg@a
s thh cong ca cac vi sinh & gay i (Harkerva¢cngs,2000. Do imphap bi
t hieg ~ ¢sed ng ntl Wheo dai thihths dnglagi t rong " mgnhit t r €
L, thip. T § cnglbanhit  thep /Avicbogungd©u t ©¢ L&nh<€gi
kKifqu chraragctdl “hg@U L ‘& dithin L §WiNhi tk thEd Lcch]s
glfm h " mgl @scor bictngaadlig h, k6 k" mcdo® gy cih)e
mthh'ivis gilm  Lc ng¢a gy vahod  nf ¢ aenzymecellulase.Thong
t he®,vi ck/th ps d ng thdcphong tr nbin trong qué trinhtmg va Ho qun
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sin p§nt r o Qoki Nihhlamttrongcacdip h § p  AGI[F quylif tirih tihg
th i r. a sau thu hech ¢ a dau tayQianva ¢ ng s , 2006.

Cac\bh Qhguy 11 i ° n Jjgsucakhn enl’g B|iéu dunged thAKTy ran/ s
d. ng cacthu cdi t nbin khuiqy WK Iy qul dau tdyd o  cfn-pHi tim ki/n cacgili
phap thay tH khackhong gay Bl cho s ¢ kh e vathan thin v i m* ing L'Wap €
d. ng trongblo qun sin ph{n dau tay. Mt s cdng ngh L & hinh d a trén cac gi
phaptrénbao g m: X ly b3ag khi ozon L - rcigan khéngx ly siéu am va chip
xYgamma(Caova ¢ ng s, 2010; Gableva ¢ ng s, 201Q Pérezva ¢ ng s, 1999;
Youssefva ¢ ng s 2002; Zhangra ¢ ng s, 2003.

Ngay nay vi ¢ S d ng chij xdtrongblo qu dau tayl’ «* thanhmt p h€hng
phéap o qun di tiJhmang H hi u gu caotrongnhn g nfam L ¢ chi/ju x4
c6 thMoY b, céc vi sinh v gay bnh va kéo dai th hth s d ng ¢ a dau tay thém
h h n ttofn (Thomas, 1998 M c liQu khuyh céoép d ng cho vi ¢ chiy xdblo
quln dau tay c6 khac nhau tiy ;L Facgdn, b thwa: cacliQu thgp d @ 1 kGy
v.im, ¢ Llanedmrdn qua trinh chin va cén trung phdhaéacliQi trung binht 1
/h 10 kGyv. im ¢ Ltwdit vi sinh vt gdy b nh vacacliQi caot 10 [Jh 50
kGy nham tiéu di tvirusva kh t r %n g tY\VHON1§99nMNgoai ra, IQu chi/u
xYgammal ° fh 3Gy cung vi QL ki n bfo qun Ithh hdbbloqun’ nhit L
t h /g sau khiam Ihht rc® « ~ dkBuyhcdogn L @y§ gighaimc L2 ch |
giat £ n" g ht shd ng va lam chm qué trinh phat tvid ¢ a riin m ¢ xam Botrytis
cinered vanbi gayth in h IRhizopug r o n g d QMajeed@y nd S€20ILY.

Trong b i c[nh tinh hinh nghién @ va_ ng d ng th ¢ YJvQblo qun dau tayl’ «
LQcdp” trén,m t nghién cu L 8 nth§ cog t& chiy xXYgamma hai liQu 0,5
kGy v~ 1,0 HuGidinguan (oihdhe, thau sb, h €hmig, Kv
chl), cac théng'sly héa, s phat tri ¢ a rbin, gifmtr n g~ i g€ ¢ g, t ng chd
rda  h . a, ptHany acititrong qua trinh o qun Ithh, vik8v ng tind a
thihths d ng¢adnpnd h ngnay makhéngn h “m¢@h ki * hg€ng
thwg ac h ¥an g~ clirid klia#KJ} qul nghién c u naycho thsy riag vi ¢ chi/ju x4
gamma m cliQu 0,5 kGy kéo dai thi hth s d ng ¢ a dau taythu ¢ ch ng gi ng
Camarosa thém 3 ngay’ (ihth s d, ng Ia 10 ngay) so, v mX “ilch ng (th i hth
s d ng la 7 ngay), trong khi cHi x4 m c¢ 1,0 kGylU ')y nhanh qua trinh phan
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dautay.Chipxd" mc 0, 5 kGy v~ 1[mG pkaGly sim pdo |~ m
nbn IFn Ik 18831% va 43%. Davaod | u dm quan valy héa, ve s d, ng chiu
xUgamma liQuO05kGyKhpvilamlkhh "¢ €coi |~ ph&hwWg ph
k ®o d~ Wh ith&hs gl né ¢ a dau tayAndreas A Panowa ¢ ng s , 2019).

Theocéc tai i u hi n cd rHi nhiQu cacnghién cu vQui ¢ $ d ng K} h p chi
xUgamma va lamth hWkéo daithihths d ngga d©u t ©icactio&trdi s o
c ©y k h §micFn chonghién quti/p t Meddinhithng ké va khoatc h hn .

14. Ph<€hng ph8p ILitW@iorddg Qmhin/ju sxithlt v t h c

Cac mcliQut hreg ° ¢ sed ng trong chip xdnéng $§n, th ¢ pX¥n va cay
tr nglWS " E R uqult tco thAl ‘& phan 1681, ¢ thwh h sau:

141. Mod i Zu t hmPpkGY)10 Gy

S n[y mfm ¢ a khoai tay, hankay, t i, hGtay, khoai langé c6 thM ‘& ¢
ch]b i chi/u xYtrong khdng liQu 20 + 150 GyB ¢ x4[n h “m¢&hl c Bdinhl
sinh h ¢ ¢ a cac Bn ph¥n theo cach lam cho s\fy mfm b _ ¢ ch]L § n\WhoHikhoan
toanbngtmMC&c qu§ tr3nh sinhatralcayrcht® miu§ t
ho&n trong khpng liQu 0,1 + 1 kGyCéac qua trinh nay l&ykqul ¢ anhbng thay L
vQenzym trong cac mé tlt vd. nWiéu di t cac 11 con trang Bag b ¢ x4 d[i i Qu
0,2+ 1kGyLl ‘& s d ngnhamn g t nacacgnthiidocontruanggayth tr ong n
¢ ¢ ,di, Btmi, ca pheldi, gia v, trai cay & kho, cac I8l ht kho, cac Bn phyn
th y Sfn kho va thc ph{n kho khacLiQu higp th t i thiw khd'ng 150 Gy c6 t’[m
blo ch ng I céac loai riii L, c qu thu c h Tephretidek h§ ¢ nhau trong
va rau quf, liQu f i thid 300 Gy cotivh g £ n ¢ ! _ranhiQridairklgac.Teong Hu
hi ¢ § g hip,rcku x4liQu thed co thWgist chvl hotb ¢ chl]s phat trd céc
gi ath, I o i khfc ntiau_ca con tring gay®. S bH hot ¢ amts ky sinh
tranggaybn h ¢ - Tivingdkhacng nly nh<€ sgunxodtbyc v~
chi Trichina c6 trong s[n ph¥n tht c6 thAMG  ° & i liQu chi/p trong khdng 0,3
kGy (Marianov” ¢ ng s, 2021).

142.Mod¢ i Zu tr uslgkGp)® nh (1

Vics dngbcxtdcéd thihang cachi u qu bfloqun camts loYth c
phXn thong qua vic lam gfm s | “@g visinh\vt g ©yng.Aikg ht €Miis[n,v ~ h
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clng nh€e rau WeHtHoghbag©§c ph€thheg kiggo § p
nhau sau chip x4 t hleQ °Hgehip x8co thMat kho[n g Jh 10LkGy tay
thu ¢ vao t ng o4 s[n pi¥n. Thanh tring thc pi¥n  n h't@ia sl gia dm va Hi
smbagbcxdlamt p h€hn d}thpch\8lgH bt chd sinh ¢ gay bnh va vi
sinhwvd ngdd lai.n @ Y% ° K& Kagcach gm s | “@g mt cach Kif thi cac vi
sinh v gay b nh khéng hinh thanh bdo v i liQu °Ing® ¢ xdn3m trong khgng t
2 J)8 kGy(Ahmad Shatva c ng s, 2014).StTn pidn  { hg&Eti/ptc ‘Lt Ho
qumn IEhh sau khix lyb cxddn ©y | °  diuhg n dll S@gly sioh gath ¢
phX¥n bRag cach vé hiu hoa vi khidy gay bnh va ky sinh trangruyQ theo thc
tnC8&ch | " mmanhg ®hiugu md gi ng v i qua trinh thanh trang Tng
nhit , do Llec-gilathamhtriinggbRag phéng 4

143.Mo ¢ i Zu e 800 kGy)1 O

Chip x4° liQu 1030 kGy la mt gi[i phap thay tf hi u qu” cho héa cHhi

et hy!l e nwkh oibi mdieinhld " ik i cac IdH giav khd vatfom c. V. i

liQu chiu xdnay, bc xdlam gim f ng S vi sinh wt hi n di n trong cac Eh ph¥n

bao g m d cac vi sinh v gay bnh. Kh tring Bag b ¢ xUtrong pi vi liQu 2570

kGy gilp kéo dai thi hth s d ng ¢ a cac §n ph¥n th ¢ pi¥n L « ¢ rBkhin

t r céhadb bHl hot enzym trong hp kin gdn n h € i W (Ahimad Shah va ag

S , 2014).n Qi nay cé hiu | cbE KW @ ki n | €sfn pt¥n sau chip xdth/Jnao

va §n pin €L ‘& t'n td l1au daimi n la tinh toan G ca hp kinL ‘& [

bl0. Cach thc nay cé hiu qu kh tring cacthéng qua vic lamgifm s | “@g hdb

hot ngcgatdicf[cacsinhwt g ©yng th€ph§n habgay[n h ~ mgean /i

sckhecng’nd, baogm d baot ¢ achingPh €hngchiubkdnh€ tr °n

mang H hi uqu blo gunt €hnmh@h €hnal - tnhp nlit WG " £ €

“n "nbtrong thi hth s d ng, t c lasn pi¥n chiu xtcé thAL. ‘& s d, ng lau dai

ma khong €n o qun bRag cach laminh.

144 NguQn boc xvY so dAng trong bd o qud n n
na fipdac thc pi¥n Qi c6 nguin ¢ ¢ 1a néng Bn, thud ng chi/ xdnéng

s[n ap dng chung cho vic chilu xfcac §n p¥n ndng nghip ¢ h ‘Each] bifp

con thut ng chi/p xAth ¢ pt¥n L ‘& ap dng cho § cac nongEn L Bbi/jethanh

thc tn, “&®chcepiakhdhdd t @i s
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p h hmvy ib ke kdion

hoanh3n tiéu dit/ ¢ ch]cac sinh d, vi sinh \d, cén trang co H trén th ¢ phxn,
lam chdm cac qua trinh chin sau thutkb, c ch]s n[y mfm nh3m gidp o qun

th ¢ ph¥n lam gim
(1988.

nguy

‘ol khigs@dyng ac 1é1 th ¢ phidn nay (WHO,

Theo TCVN 7247:2008 (CODEX STAN 1a883, REV.12003) cac I8l b ¢ xU

i on h-

-Ti a °XphAt€t cac ngun may lamvic' m ¢

b?ag 5 MeV;,

-Ch ¥m ‘tnit & ‘@t ghéat ra_.t cAc ngun may lam vic' m ¢

nh h h nH bmg 10 MeV.

¥Echifuvétthgc pin la (Bng 14):
- Tia gamma phat ra tc § ‘cng i phong ¥1%°Co hd-b3"Cs;

n t’mg

Blng 14. Cac ngun b ¢ xtddung trong chip xdth ¢ pi¥n (GS. TS. Tin U

Nghi p, 2006)
LoU b cxd
Tinh chel ,Ho Vihi
Tia gamma Chum electron Tia X
Ngin nt'mg | 4n ngv phong ¥ nin nin
n Ho tinh S-ngntli Electron S-nogntli
nPg . mge
H€engbcxy (khdng thAkiWh M t chiQu M t chiQu
so8tc g
~ 38 mm
n LOm xuy®°n Tt Tt
(10 MeV)
B sung/thay th Co Khing [ Khlng [Hh

Vdh chuyi va qun ly

Co (r i ro ngay

. . Khong Khong
vd li u phong cangt £t ng
B A ) Thed JJitrung Thiy JJitrung
S chay ¢a cong chung Cao
binh binh

nt’mgnhlh@®nkoh o

e
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145.Hi Mu qud bd o qudn ntng sd9n b ng ph__n

ChipxUth cpin | © ph<€ehrg dpdpd pi/nlirédgnh@ ntm tr
I4Y L ©yngWwio salh

- Th ¢ pi¥n chiu xYkhéng tip xuctr ¢ ti/pv. i chEl ~ ny v phong ¥Ima ch
ti/p xtc vi b ¢ xdphét rat ching hay cac ngm phat ¥lkhacva vi th/jma th ¢
phXm qua chiy xtkhong thMr t h * n_tc phRrt phdng %b (radioactive)’ ‘e.

- Sau khichi/p x8v. i liQu " Ihge&ho phépth ¢ pi¥nt h /g khong xud hi n
bHI k8 L, ¢ f nao va khong cd st h a ycad'thanh pfn héa hc, sinh hc gay[nh
hehgtili Jnsckhe co'n. ng+€

-Chi/u xQv, i liQu " Ihg&ho phéihong lam gim giatr d i n hng tto€g thc
pi¥n, ngo” i ra clnig LkiNmdancgk vitamin, acid anyin v& acid
b®o é

- Nh ngnha may s d. ng cong nghchi/ xdth c pin, "E€il ngl, c &n
cotayngliQvdh h~" nh t heo L Y%ngkhéggfryh tigEm hmiing tt ro€ r
xungguanh cing nMmke fig@llnigQsgkhecal,i ngl,, c§n
cong nharl. a wdp hanh &n xudl,

Chip xdth cpmn e d ngchonh@mec L2 ch kh@®BMWHOI a u,
1988)

- Phong chng vi sinh \wt gay b nh: Chiu xUv. i li Qi chi/l thich h p €tiéu di t
I & céac vi khoq va vi sinh vt gay bn h  &.lcd, Trichina, Salmonella(vi khuX
lamth cpn c¢ -  t)2én tc - L t rvagiagim hay cac 18l th ¢ ph¥n khac.

- B[o qun: Chiu xdtiéu di t hotb 1am i hot vi sinhvd g © yng, ké® da
tu ith ¢ acaclélth c ph{n.

- ¢ ch]nly mfm va gim qua trinh chin_ca néng §n,t £ n’ g gian Ho qun.

- Kiwh soat con tring: Tiéu dicon trung bén trong kb trén QmkHscac I
trai cay.

-Ti ttrang:Th cpMnv im c L Z2tdring, €1 ‘& chip xdv. iliQu " hge
cao h@msovithcmc L2 ch khE @ £hSEILIWM ttrang co thv
I ‘& bfoqunth cpin Tc@®ongnhp ntm mfngi hkhn g ¢
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Trén bao bicath c pin L « x$mgoai nhng théng tin kbbu ¢ theo quy
I"nh ¢ a phép Idt, phi £ @& n nhan hi RADURA (Hinh 12) hotb pHi c6 dong
ch i T ks pn chiu xtb Wiihch bifj.

oy

4

Hinh 1.2. Nhan hiu RADURA nhch bt th ¢ piX¥n chiru x4 (Wikipedia, 2023)

ViliQuhgpth b cxtil "4 L hgdén quan trc t/p JHLhi u qu” mong mun
trong Hoqun “ilv. im tlodth cpi¥n g thwh ~ o Tlc- ,x &cliQl *hgd ¢
xdpho hpvacackthud L &nh gi § Hchhthifh Q& dwhi 6 r
nhiil théng qua Hu qu ¢ a cac tih trinh chiu xds d ng iQu * Ihgeh ¢ xUkhong
phu h p hdb khdng c6 cackthud th ¢ nghim Mk § ¢nh liQu chiu-v n  dép d
I/hgayrasp h himndh @abduathagadnpmMnvakigu hiugdca
céc ti trinh chiy xAblo qun  n kis&hodrng caoHd qu ¢ a vi ¢ trivi khai cac
ti/j trinh khong theo quy cbfi  n k@6 tikhi/n cac't ch ¢ hdb ca nhan x ly
th cpPn b truy xét §vQmb ph&p | T v™ h” n'htéadiho h,
khong chcé thwb thi t hd vQkinh t]do pHiloYd b, m t sin p¥n ma con rafl niQn
tin vao qua trinh cliy x4(IAEA, 2002).

Vi c x @keliQultrong chip xdth cpignvicacmc L2 ch t hanh
t r Y%n g gt EHBh hanh thong qua cacthnghim | i ° n/h kjwh srannd L, L1
visinhwt | tc va®au khi chil x4

KhI'nt ngu aitpbc xdion hda ¢cat ngch ng hdbloai vi sinhvd L ‘&
LHot r ©Aag liQbDio. LiQu Dio la [iQu chiy xdma 90% vi sintvd b tiéu di t.
m tliQu chiu nll "'nlh ,” nglvi®inh Sng s6t sau khi chiy x4l ‘& biw dj n bRag
cong th c:

t
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0 Opm (1.8)

t rong Lvisinh §ing s68sau khi chiy X4 No: S vi si rfin Dibla@ L
chi/p (kGy) lam clif 90% vi sinh vt va D: LiQu chifu (kGy).

D a vao cong thc trén va nhufu / g iy vQiid | ¢ a cac loai/chng vi sinh
vdti L a XrchtWhgmdh ‘lc@6thWw 2 nh ‘tcdi@ n’ hd@eu x4
vimec L2ch t htarang (VanrGerwen va og $, 1999).
15.Phantichc hblt kkHKoaig t ©y v° dOu t©y sau blo
151.n 8 n h, gkt&®isinh

Ki Wm tralmi pbXmhngtingp nxgghci " lp nh s hi'
sinh vdt ccEB%i ,t §8ca o hg® Bainp@Na, Bb coli) listenah €
c8§c loUi kh&c c¢c- thwW gloyg rmh€8c8§d wnih aig
ch2nh s[n phXm C€8quE_mc crhg critbitQu v i sinh
h, ng c¢c"ng nhanh do qu8 tr3nh wi'nh_ silqmuflc
nguch dhiblth d€© ng ch2nh Nhko vadly%ng i pl§tl §tn
tr€, ¢ v’ sau khiv chhBulxUYtOyokh LV KigicAHLn,

l i Qu t i €u trong c¢hM_Jlcu Ix24 hb [co aq uvlin ct hc
lam cho ¥’ rvigs i n hc ,vndtt 8h g ssfanu pchh i th bp YU LHBP im. ¢
ng s | € ng thedlit’iu° uc huhxnXnviVvit tNaNm T QV

1.5.2. Ph ng ph8&8p ki©®m tra ho§ |1

A A

n,cnggac,quchiulnh “hg€anhiuyQt, baogmhdt ngga
enzyme tr ong ngpeéim gellulode canxi ket nth getva s mHl
n€&trongquatrinhfpgun ch¥%raqgcarg,qucl ngulicth Mg L &ng
kWoi  @HH, kpmH d&d° ng  tckng gangtgm3 QI'nay cé thvdo hdt
I ng camts enzyme, bao gn hdt  nf ¢ a endopolygalacturonase (Chun va
cng s, 1998pH. cang §n v i phidn vi pH hdt  ng fi el ¢
endopolygalacturonase thi%o  nj ¢ a enzyme trong/tbao cang caoh i qu
cang n@n. K/} qul nghién cu ¢ a Pinheiro va,cng s (2008) cho thy hat  ng ¢ a
mts enzyme,baogn endopol ygal ack Ut om@&fechitcan g |
¢,qu. “ngthiimi t€©hng tgiaatidatamcar pect i m tvrong
cngcaqudcl ngcdif (Pinheirovamgs, 2008). Tnong- mbti
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pH cao qul non, pectin hoa tan kém, cac chpectin g 4 v_ i n Mhainh thBnh

m t mth g _ il ®céac chui pectin Lan x dthanh caojbaohia u v~
kQv. i nhau ¢ /Jkiciicng hgpgd. M kh&8c,  peadanittn c -
hhn tr onmyaanvyaivi vd/ mayop phin vao qua trinh lam hg lién K} gi a

cac f]bao lién W} khi/h gu” gilm _ Lc ng trong qua trinh chin (Guo varg s,
2017).Trong khudn kh nghiencu n " ¢ n g [ ¢ g8an tam trong qué trinjd

qin d©u t ©y. Wehhet'ngcapmhid&®u L Tc«ghi bhéd trong cac
nghiencu c:.cchwy® | ° L/pthang quakhh £ n gu delhc ¢ a gqu

v, i nhiQu loY thiJT b cfm tay had WhHan, vicac pfn t &gl clén g dthg

kim hotb piti tdng Qoving va ¢cng s, 2002).n, gifm kK i ~ hg@ a ¢ qul theo

th i gian Ho qun ‘lc@htheo hius L I'chgiakii " h ¢ bfa v ki

| “@gtth i Wh khlo sat (Akhtar va,ang s , 2010).

Chblt rdn ho” tan L€ ¢ t2nh theo L 6 L
| € ng L€ ng trong 100 gam dung d ch. Tr
Lo L, € ng trong dung d ch (L, Brix) v
kh%c x4 &§nh s&8§ng. H" m | € ng chblt rdn h,
ch” s kh%c x4 trong nh_ng LiQu ki n nl
| € ng L€ ng trong n€ ¢ ®p qul v~ ¢. c¢-
x4 ¢, a ch%ng. C- thW chia c¢c8c thiJt b~
L, kh¥%wc x4 b3ung tnhddtndM gi'd@nng Mihwdtt b™ s’
c.u thu,c dldng hiWn th digital3 d.NhdhYV
Bl n).

1.53. PhphB8g L8nh gi 8 biAn Ling di truyZn

Nh€e L« phoOnfnt tch mgcab&gllahiiiloth t riaht L
trén §n piYn ¢, qu ch yuladocactn t h<€hng DN thikem xéto v
bi/h |, g di truyQr ¢ a cac i qua chip xdsovim¥ “ikch ng k h lochip L €
xULWgop pfn L 8§ n hc glHi®%hm t Tiahaitrdhg cAc Bn ph¥n ¢ , qul.

nWES thAphl'n &nh mc | ai khac QmHudi truyr gi acacmu, ph€hng p
s d ngph bi/nhthuc | gcrsinh he phantlalamdy s iHn ht rl@nddg n h
DNA t cac md kh[o sat Bag cung k thud /QL ki n va so sanh ching. Trén th
t/] cung vi s phét trMd ¢ a khoa hc, k thud n6i chung va nganh Céng nghkinh
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h ¢ ndi riéng, cac k thud phan tich vantay DNA DNA f i nger pngaynt i n
m t nhiQu. C6 thWh 2 n h  d u npecgechung8trong ba€kthud nay la s d. ng cung
lod enzyme ebgi ihth ( Restr i ct i oMhaEeyd OMNWC It & a@nea) clY
ki n,hdbs$ d ngcung ép mi(primersi cottk h 8§ ¢ hay tWkht#p Y b h au
c §c pWMONA claccac i thong qua PCR.[B ph¥n phan ebhay khup h4 L
sslL'e "Hidi twWwhn©ng etl§ cth the 8N Ap hao-n ¢ Kitée rthaut h €
hh ndi€l&chpldvalad liu c lehowic phan tich fip theo. S xuHi
hi nhaythiivda g ¢ § ¢ thDN®SL ‘& ghinkh .d dshg ma teh nh phan.
Cacmatthniph©n n "~ y cs alwngldmd lilueFlvao cho vic phan tich
m ¢ . £ ©h nry/khlc bit gi a cA&c Mu nfRn phcy chonhumec L2 ch kh
nhau (Weising va ag s , 2005).

Cac k thud phan tich vantay DNA h 8 ¢  n h a u Jnl Htinh cayada n L
ving DNMAWE®RY thc La h3 nH}qd,r otinty trokg vic phat
hi n sai khac, pfn anh trc ti/p tinh tthg allele ca ¢ § ¢ “In@teiuisco ( L
dominant) hay gian fjp thdng qua suy tin d a trén quy ldt Hardy-Weinberg (tri 1
dominant), €n b/}  _tc théhg tin trinh t DNA hay khéng, thi gian va gia thanh
vch hanh (Amiteye, 2021).

B i trong nghién cu nay, cac u qua chiju x4co thiwsai khac sovi i Eh ng
‘ bHK8L ©u t,rgene gén btac:kthud phan tich van tay DNA ‘& chnvas
dng Whantpvakhur hd L ¢ 8§ c ¢ 8hcdDNA thed tinh EBbngXu nhién
hoan toan (k thud Random Amplified Polymorphism DNA RAPD), ban ngu
nhién nkkin /B Codon m Lfu ¢ a cac gene (Start Codon Targete8CoT) va ban
ngd nhién nlan JHtrinht hp CAA8 ttr €ng c hagepefCaANOLt er
box- derived polymorphisin CBDP). Nh ng k thud nay la cac kthud ¢ nh4yL
v’ t2nh L a Widpmphan bt ado md fct,-d dank thc hi n, gia thanh®
va pht hp vibicfnh nghiencu ( 'e¢s We€g "~ nhoBy H phong thi
nghim Sinh hcphant -Tr ®ndHcn™ 4k inhiQmcec L2ch _wmghi®

khac nhau).
1. 6. Nh.ng T t€ ng v° ph€ehng ph8&8p nghi °r

Thecttthg “¢n@anti g i @giantlil la la Wi Qban gli ¢ a n ph¥n
nong nghip .rc© t a. NWKha phncaigh,tthg’trén, Vit Nam L« v~
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X/ mthh xuH khXy néng §n /112180 quc gia va vung lanh th trivd khai cac chinh
sach h tr logistics va &p dng cac cong nghh tr trong canh tac, dhbi/h va Ho
quln sau thu h&ch nfRm m r. ng th t T n@ tiéu th. KJ/T qu” mang H Vi’ t Namla
m ttrongl 5 . eix@i kX ndng §n | n nhEitrén th]gi i v. i kim ngtch xud khXu
trén 40t USDmMi nt m.

Tuy nhién, ngoai i Qtim th t T n@ xutl khXu nfRn” n "nlh fu ka cho néng
sin, thi mt vbh QB a khong kém pfn quan trng trong §n xudl néng $n th ¢
pinlavicd Lo §nt rifdg, L §@h nging ,mhikhd ° hg€ a nong
sfn Vi t Namva vQmHuk: thud vi ¢ xay d ng, phat t¥ cac quy trinh cong ngh
blogunnéng §ndfnpHi "E€quafu ttoen L

Chohdhng nfim L@y ,thgtgld @ b ndngr§n ¢ a . rc@ ¥ tai

din, trong L. cas yfugamyOcang ngh &fbifje, bo qun sau
thu hdth noéng &n.

VQphia cac nhal® xutl va cac nha khoa o, ngoaivictimgli p M8ip ®u
quy trinh §n xud, | achngin g Qi ki riphat trid pho h p, thi vih - QEh/]bif,
blo gun §n p¥n sau thu hech 1a vah - QBFn thilp trongchu i s[n xudl va tiéu th
s[n p¥n. Néng §n sau khithuhech ny  k h ' c o di® L Yn glidc® ¢ h
h € ndp 6 Jfthao htvQs | “@g, tr n g °~ rig @ nhng tdc nhand ly, héa hc
va sinh hc, bao ‘gm d gi[m sut Qchil ~ hg®@o qua trinh Bh "~ ilsinh 1y ¢ a ndng
sih ¢ 1 n g4 ny€ a i sinh v gay nén. Mt trong nh ng tac nhan chinhfo
phli ¢ hwwanh[n b “m¢@p e “hg@€anéngn L - "t ", L oih, vi
sinhved t r o n"ogng khéng khit r €

MHb du o gunth c pi¥n, nong §nbla g p h €hn du xpdh:@ 1O kGy h |
I « ~dkBuyphcaolaknénggayhi . ng L8&ng ch¥% fnhdahovag
chll trdc sinh W n lién quan rat thi/p Jhlchd ~ hg@npnn h€ng t ©4n |
¢ a nigal ngvQcac bih ilgay hdu qu xBl v contn td. Vi vdy, vi ¢ xac
' nh §n ph¥n sau chip xXn g o Tm blolc6 thtM €u | ©®©u  h h[m blo yQan L
toant r ° n gifnhthivk * Ihg&i sinh \ va khdng heb it bih | g vQthanh piin
hoa h ¢, ma nguyén nhan sau xa l&@bi_ g di truyQ so v i m» khoéng qua chil x4
la v QEFn thil.
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KJI h p v i nh ng phan tich.t nh ng nghién cu $ d ng b ¢ xXdgamma trong
bl[o qun khoai tay va dau tay trén/jilgi. i nhe€e L« trgnhngmén ¢uz cshi nh L
I €a r agnghienc@caminhBag c8&8ch so s §nhxigameshng |
va chilu xdtia X vQcac chtiéu vi sinh, hda lyvallh  dgditruy,t L - ¢ng nh
phantichvd § n hvQiQ éhipfi ©ung nthué [ £va@ bh ch]g a hai
ph€ehng /pki®jy. chi

MH  k h § d,la tharih piLdu [ch, K} h p v i sl xudl néng nghip trong
long thanh ph; néng §n ¢ a n & kh& phong pha, bao g d hailod néng §n
nhit _ika och nhit _ilKhoa tay va dau tay l1a nmg néng 6n HKESn nhi L ©)
Tuy nhic nMblnmgli@ildlndng §n nay lasuy gim cril *~ hg@ongth |
gian do qun. Nmam mangH hi ugu'c a o h h rfo qun landj ndhg $n trén,
lQtai:in 8§ nh giMowasg8ti & X v~  1(GgthmaXlva ua ginhl
chi/u ¥ B o qd n khoai tdy va dautayit rtoL Ecchnl a Wh chin Qtai
luchéntin s Q.

17T-m t bt 1ch€hng

Ch€ehng 1 L «gquan¥tinh hirdh §nyxudtva tiéu th néng $§n trén
th]gii c1 ngt n N&NNbfos | “@gnéng En cho nhufu s d ng ngay
c " ng tviatg ntghtidth §n xud, s d ngcéac k thud cong ngh hi n Gt
cayfrngmi. Tuy n hVitrAnh trinhi¥h g hn@ céah Bn ph¥n ndng nghip sau
thuhotth, ¢ 1 n gm thtm€ pl ithu c gia ¢ sin ph¥n ndng nghip theo mua
v, thivicbloqgunlardicnthi} . C8c p h @lyufrgnong Brg pL <& L €
trinhbayt r ong c h &bntg pnh™§h nlg qum b3Bgpb ¢ BUtrinh bay chi
ti; mhmg trcallcxi c8&c phehng Hp higRhoditdynvd gi
dOu t ©Oycglthig-Lleg | TWhghtn cu s innhh, mi€@Qmkun i
dung va dii phap k thud W ¢ hi n cac cdng vic "lc@inh bay chi fi} trong
phFn th ¢ nghi m.
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Ch€hng 2. TH- C NGHI M QUC TRCNH B4O QUY
TAY B dMX VA TIA GAMMA

2.1. Vdt 1i u nghi®°n c¢_u
2.1.1. Khoai tay

Khoait ©y L€ ¢ s d,ng trong nghi®°n c¢_ u
Ut at | an Soapua tubeomsuib . , C - t°n L a ph<€ehng |~
Trung t©m Nghi°n c¢_. uViKhnoakh aadyh  cRaNi® nvg n
phg§t triwWn v™ L€ ¢ tr ng ch, yJu tU4i th
khoai to©y L€ ¢ Iby t. v€ n tr ng tr t t
v, i Lt a1,°866168582902nt ng Khoai theoyltcth€’cc t i HWp
v€iln,a ch o, nkhb'mégdi bQ mHt c¢c. b3lIng pheh
th€ ¢ trung b3nh c¢c,a nh_ng c, khoai t Oy
tr ng | € ng trung b3nh c¢c_,a m i Hmh21da d_
h3nh ch_p v€ n tr ng khoall¢®MOyve€ nh3nh |

Qa

a)  wkBoaitay chi b thu hdth b) Khodtdy v athuhsthtd ~w€

Hinh 2.1. V €n khoai tay va_ckhoai tay v a thu héth

Kh” i 1€ ng khoai t©y L€ cl50kg. Salkhithu t r o
hodch t4i v€ n, c¢c8c c¢c, L€ c¢c L€ea vQ ph,n
Vdt -K:T thudt, H%t€ mhgém 49i h ¢ n~ LYt . L€

c8ch ¢cXn thdn LW Ilo4i b, Lblt, tUYp chblt
c- k2ch ¢, LQu nhau, khtng b t8c L, ng
ch > n LW tiJln h"nh ¢c8c th ¢ nghi m.
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C8c mXu d¥ng LW nghi®°n ¢_u biJjn L, ng

g ¢ tre°n c%ng.O§ct kin@ayndyh €atc t@y th " nh |
m, i | 8t nHng 10 g.

2.1.2. Dau tay

n"i ° ng@au tay's d ng trong nghién_au thu ¢ ch ng gi ng Albion ¢ a l0ai
Fragaria x ananass@d u ¢ h e s o ehp n Lv&tr ng ph bi/htd  n&. QUL dau
t ©y cth@®| avathuhdi¥ithdhtr ct/ptd “wed S e tr ige thanh ph
n" Gko6 tdil, 11,974730Bd - 108,448390 n 1 n g . [ngkkg dau tayl ‘&
| achnofithdhntRn [hblo | 'n gQ,lkhéng bt h €hm g ¢ & Wthuq b
vad li' u cho chiy x4 M, i I t chi/y xYch n 30 qy (nHbg khdng 350 g) co kich
t he&"gQLl’ lcetltronghpgity ¢ -  kél&d220 mmhx€00 mm x 40 mm,
t ng qu L ‘& b c trong gbt lau Kimtech nfRn tranh tn  t h ©h ”gchukh i v
(Hinh 2.2).

a ) yndau tay b) Dau tay dung trong nghiéroa
Hinh 2.2. V ©n dau va dau tay dung trong nghiémic

C8c mXu d¥ng LW nghi®°n ¢, u o©iJjoignigg!
g ¢ tr°n c%ng m t c©y doOu t©O©y, c¢c8c qul ¢
|l . p v, ngo” i mang h4t (LW ch" ¢, n | 4i pl

truyQn tr<€ ¢ khi chiJJu x4) tr<€ ¢ khi c dt
54.
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2.2. Thi JJtiaXvataglaimma xi%ng trong nghi°n c.

2.2.1. May phat tia X
2.2.1.1. Mt td thiAt bl v"™ mit sX thtlng

M8y ph&8t t hgthiXc cn UINjg'160 keV,I ‘& s d ng trong cac
| onbd Vi ° nhky urang thit b y U] blo qun th ¢ p¥n, cacth ¢ nghi m
| i ° n Jjwsinh \dlblo qun th c pi¥nvagayl t bi/h. Cacthéng'slHb t r €ng
nh+€ smaapga HgphattiaXcotM ‘& Q@ dhnhtrong khdhgt 35 KV L
160 KWg, d engnclaing phatcé tiM ‘& Qi éhnh trong khgng t 1
mA - 30 mA, cong siit i  Lamagphatl © 3 kW. C&d&hwithipo t §c
I' ‘& th ¢ hi n trénman hinhmay tinh(Manual for user MBRL618RBE; Manual for
user MBR1520R4).

a) May phatia X b) May phétia X 1. Nguh phat tia X

MBR-1618RBE MBR-1520R4 2. Mam xoay

c) Vung khéng gian chi ¥
Hinh23. M8y ph§&t t mgahs Xitacht MBR1618RBE va MBR1520R4
Trong nghiéncunay, mayp h §t t i a ngXp MHitachgMBR ¥818RBE
VAMBR-1520R4 ( H3 n h 2" c3 ad, ng IWhi/pIX4Khoai tay dau tay vat L -

IW. 8§ nh [onithgkgngasinpmMmsauchipxy tr ong Jicaey/pr- x ®
t:thigiandoqun, t h ayH, {ng cHirdh hoa tan, kfin £ n gt khdd,
t h a YyDNA. Vung khéng gian ctii xXdn3m bén trong khoang chii ¢ a may phat
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tia X (Hnh 2.3c) Mam xoay trong vung khong gian ¢pixdl - K X, cd
I “eng kinh 40 cm, clu  Lc i tr ng 5 kg cho mt Ifn chif. Bén trong bung chilu
c6 g thi b L' o QI W' nh liQu chiu x4 W khéc bit chinh ¢ a mayphat tia X
n £ n gng k4 Hitachi MBR1618RBE vAMBR-1520R4 1A khfnt ng ting
swHikhikhni nlg, tr oniplSRBEcCMMBIR tng t Lty mBhamh sht
kh[nt ng W HfmphattiaXtt h hn.

n €ng kinh ¢a vang chip xY¢ a may phat tia X ‘& gj i hth b i géc chip
xYv' chiQi caot m©m x fhangU n prét tia X (Hnh 2.4) Cac théng s ¢ a may
ph&gt fdtanhbay Bfag 2.1.

,| Goc chiéu xa |
r

" / _ Omm
_."L - ”"\
—_— Do 1 150mm
cao
Ay ban
/ 250mm
e xoay |

.';.l
_|'
_,
- e

| Dudmg kinh chiéu xa ‘

Hinh 2.4. n ©©ng kinh vang chipy x4g a mam xoay
Blng 21. Thdong S ¢ a may phat tia X dung trorigch an

B, phdh Chi tiJ} Thong s k: thud

M8y phrégtao/nin §pvad 220 V

tfn nin S&pral 35- 160 kV
Ceng, di, nfwral 1-30 mA

" ng phat tia X Hiu dthjti L a 160 kV
Ceng, dbngti L a 30 mA
Goc chi x4 40°
K2chct h@®hu L 55 mm
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H pblov K2chct he€e 730 (r ng) x 800 (dai)

x 1600 mm (cao)

Can rithg 650 kg

LiQu ro r bén ngoai 1eSv/xbng wtri
cach QQmH5 cm

Mam xoay T c , Huay 6 - 7,2vong/phut
Kho[ng cach mam xoay it 150 mmi 550 mm
" ng phat
Thitr ngfi L a 5 kg

H thnglammat |[Dung més dnge R441A

(HFC) hydrofluorocarbon

n ©ng kinh hiu d ng ¢ a mam xoay chip xdL ‘& x Gk bilCéng thc
(2.1):

d = 2xtan(2g)xh (mm) (2.1)

t r o n gladbde chiu ¢ achum tia (vi cac |4 may nay,q = 40°), h 1a chiu cao t
ngUn p HYEmam Koay.

Theo thi} k/]¢ a nha Bn xud, khdng cachti thiit m©m x dhangunl
phat 1a 150 mm, kHing cachti  La | ° 55 (g kimmhiu dhrfg fvang €
khéng gian chiu x9 t hiayl 812 djm 3A'6 4 mmnng \ tderhtithyQ
mHuchu x4° mam xoay khpng 260 crd LUh 1041 c. V. i~ hgekinh hiu d ng
n h €] thikintichQmtbga mOm xoay hmg nkM oi h20¢ § p
khoai tay chomilfnchiixi ¢ 1 ng n h[*@auhapaho rd Ign chiju x4

x CObachjl, thchinyvi m8y ph§t ~ngiha Hi¥chinMBRg | €
1618RBE va MBR1520R4:
a) Chiu xtheo lIiQu  ‘lc€nb gb: May €d nghdt  nlg KiHiQL k "¢ €
LK tcr €
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b) Chi/pxdt h a yliQi Trong quatrinheh  h ™ nh ¢ A oth hh@tipay n g €
I” i cac Y £ cfn thil cho thi nghim chiru xAchuywt " illi Qu.
c) Chi/u xUtheo thigian: May €d nghdt , nlg Kithi Lg i’ athi}lgpe
s/h.

Ph tia X phatratbi a L'ia$ eqéyphaclaphliéntc, c¢- "mgbk B g | €
IUh nit'mgcd @ 160 keV,cclalech cAnuogn Be x4Qu c t]
cinpHil chtphfin  n £ ’mgthE beg cach dungtin | ¢ bag nhém, heb bRag
'ng, hdbhnhp nh?!imng "t @b.iray theo tAgia f c bQday tih | ¢
L & chnsaocholcpifn| npfnph nt ngngth@vaipth khtng W E&ng
phfnph _ngvi nt mgcad ™én Hinh 251acédsilc L i . ikmaynphat
L&s dngtrongleh an,yibQd "y tedhngh€ sau:

-1,0 mm Al phinl ¢ F1
-2,0 mm Al phinl ¢c F2
-0,5mm Al + 0,1 mm Cu phinl ¢ F3
-0,5 mm Al + 0,2 mm Cu phinl ¢ F4
-0,5 mm Al + 0,3 mm Cu phinl ¢ F5

AZ21.0mm

AL22.0mm

AL2O.S+CuO0O.1mm

Hinh 2.5. Cac b | ¢ ¢ a may phat tia X Hitachi MBR618RBE va MBR1520R4

Khi ch¥m ti a [XphFn ngtunagtheb&® b i ac cXb il €
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cac b I ¢ khac nhauthwhi n qua ph* Hinh 2.6, pfint' ' ng®yab nt ngng!l €
thi nt nmgcdo® nhHl t ©tgnigbh [cFL, nghoacHLitlampduy n |
glim ‘cng, tA X v¥%ng nhol In®’nng phat€a ng phat Tia X
t €hn g imXgwt chiip xdcon £ ngn g € h g, ckiac nhau khi'sd, ng cac
bic kh8c nhau’.ngTica oX koyémtigstt @h h N chily com
t 2 nig nivQliQuhpth cao hhn.

SZ! km 4500

"o Ph tiaXt "ngphat —

3500 Ph tia X qua phin'lc F1

s Ph tia X qua phin'lc F2

o Ph tia X qua phin'lc F3—
Ph tia X qua phin'lc F4

2000 Ph tia X qua phin'lc F5

500 . :“.""'.‘ >

o 20 40 60 80 100 120 140

b Ny Fjngftiawk (keV)
Hinh 2.6.Ph n £ n gngtia®t 0 J)160 keV s d, ng cac Ein phin1 ¢ khac nhau

V.ithjgiafc 160 kV, ctihlecoFlg§luggs@ng. Khi Li
tthlcpHfnph ntngngth® d®kevbhgpth ho " n to " n, tro
phFfnph n L ngngta€in hrh It Hba tX @ng biplflEtn @ 'Kh? ng
hib th . Trong st qua trinh chil mXu, ludh an's d ng i | ¢ F1.

nWkhlo sat IQu trong vang chiu xdt r c&hi th hanh chip x4 ‘ni dga@
th ¢ nghim ¢fn kh i , ny may phat tia X theo'th g i’ & thill Ip@ L ng, sau
L - Qichinhthitb L o Qilao v tri sSti/h hanh chii x4 B [ ¢ F1 (1 mm nhém)
I ‘& Hlvaov tri ¢ a § phéat tiaX. Cao§ p v h g.cde n gnlLla thif Id
t ©h mgty gia tr 160 kV va 18,7 mA.Qua trinhl. ‘& ti/h hanh trong 10 phut va
IHo 19 3 Ifn. T. L -tinh toan shi liQu chifu trung binh trén 1 phat ofji x4 khi ban

xoay ¢ § ¢  ckhéo nhiu.

Th i gianchi/p xUthich h p €L ‘& tinhd a tréncac liQu va sl [iQi chi/y ma
n g ©am th ¢ nghi m mong min bag Cong thc (2.2):
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Y o— (2.2)

t r o n glath i gian chip xA(phat); D: LiQu chiu x4 Dr: SuilliQu chirp x4
2.2.1.2. Ph._ng ph8p khio s8a buZu thiZnt

Chung téi s d, ng liQu kiJFricke va v li u PMMA (Poly methyl methacrylate)
'Wkh[o sat stilliQu v °© L § a h [ gginBii ¢ mliQu chil 1én khoai tay va dau
tay.

xLi Qu kJ] Fricke th€ ng L€ ¢ &i d, cdulX
c8c | iQu kJ khS8ki shhho@ Ivi"Quk .kl i p§hui,nk 20 G 8 i
| i Qu kJ h-a h ¢ d, a &t?ttongu8 wdQythadhionb x H
Feé*. L€ ndg'tromgFeung d ch s€&€ L€ ¢ x8&8c L’
th,) c¢c.,a dung d ch ch._ a ch¥Wng khi s’ d,
kh8c, ph€ehng ph8p n"y cho ph®p Lo ch2nh
s. thay L°i L., hblp th, dung d-vdms L € bce€, c
song 304 nm.lonFéc - L " nh hblp th, t4Yi b€ ¥this- ng
khtng, do L- <c¢- ionfF&do8§8d. Ikt xH m©yg rla, b un

ph” (Kume v° ¢, ng s , 1982).
Li Qu kJ Fricke b’ [nh h€ ng b i c¢c8c
chblt n"y phln _ng v,i c¢c8c ion sdt nhanh

c8§c tUYp chblt phl[n tatdqh€v.nig s8§c di oy ¢ Mt mn
NaCl v' o dung d ch (TCVN 12018:2017).

Cing th_ ¢ t2nh | iQu hblp th, khi d¥%ng
c, ng s. ., 1982) | ":
2,77% 16 B
D(Gy) = . (2.3)
1+0,007T -25
trondgl L-nhi t L. c.a |iQu X)jeXFiisckekh@ltt
vQ L. hblp th, b_c¢c x4 c¢c,a dung d ch chi/J
s-ng 304 nm, hai gi§ tr° n"y L€ ¢ Lo b-

n. c.
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nNW t4o ra | i Qu kJ FkhHlck ec § ongh® °:n tci un
Lo LYc |1 i Qu kJ Fricke (BIng 2.22982. nh-r

Blng 22.C § c. ci/hanh cijttb v ~ i liQok/]Rricke

TT M0 t[ Hinh [nh

Chué b céc chditheol “@g mol
nh€ saw (rc@uwualt h
Merck):

1 | - Fe(NH:)2(SQu)26H20: 10° mol
(0,0975 g)

- NaCl: 10% mol (0,015 g)

- H2SQy: 0,4 mol (5,6 ml)

n" dung dch vao binh thy tinh
bl g c¢ 8 enbii NACI va phc
chil Fe(NH:)2(SQu)26H:0 vao binh
2 |thy tinh, tYp theo thém 150 m
ne v’ o b3 nh,
HSQu, cii ¢ %ng , dchdl°WwW
dung dc h4 L° & #@Atich 250 ml.

n’ ng ntd dung dch trén trong thi
3 |gian5phitBag may o v it c |
90 vong/phut.
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K} t h%¥%c qng§Hitdung
d ch thi chia dung dh vao cac ng
thy tinh c- dvhig
x4 ¢fn | «@wy 10 mit'dung tch
khong chip x4 LWlam mxu il
ch ng.

nH cac "ng dung dch vao mam
xoay, ¢n ¢ L' nh cac ng dung cch
tranh b d ch chuyd khi mam xoay
C. a may phat tia X quay theo ¢hi
ki mnglh.

Thit I ¢ eki dchiu x4 vQ
kholng cach, thi gi an’ ng,
phin1 c.

kv
o
160.0 kv iy

Non Filter

Sau khi chi Ju x
Lo L, hblp t h:VIS.t
Cachl "m | © chi JJt
sang cuvet LW L
dung d ch Lo kh

L nh m c.




-Ti Jn h"nh Lo L,

-Kh"i L,  ng, ¢~

be ¢ s-ng 304 nn
8 |-no dung d ch k

tre, ¢ LW I " m gi §

- Ghi |9 k/ quf hiw th, nhit |

dungdch trong qus

Trong nghi Wh kddfso nply,, tthu, ¢ c_ a sublt
Li " n 8p v° c¢€ ng L, dhmg Llii Qu ck il & migl ikp)
L€ ¢ ti/Jjn h” nh v,i c¢c8c LiQu ki n ban LFfu

-Phin | ¢ s d,ng: F1.

-Kholng c8ch mGm xoay LJjn " ng phs8t: 265

“Hi"u Li’n thJ thay L i 160 kV, 130 kW

-C€ ng L, d,ng t<€hng ng v mA3QmMA. n t hJ

-Th® i gian chiJJu: 6, 12, 18 pht.

nW khl[fo s8t s thay L i sublt | iQu the
tia X, tiJjn h”"nh chifJu x4 v,_i LiQu ki n

-Phin | ¢ s d,ng: F1.

-Hi "u Li"n thJ] 160 kV; c¢€ ng L, d,ng
nh€ sau:

+ Khol[ng c¢c&8ch 150 mm: th i gian chi ]

+ Khol[ng c8ch 200 mm: th i gian chilJ

+ Khol[ng c¢c&8ch 250 mm: th i gian chi ]

+ Khol[ng c8&8ch 300 mm: th i gian chi ]

+ Khol[ng c8ch 400 mm: th i gian chi ]

xVdt |i° " u PMMA (Poly methyl mexHdacr yl
PMMA | " 1o4i nh,a nhi t dUTo (Thermopl as:
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dng tbim v miflng (H3nh 2.7). Vdt i
c8§c vdt |li " u h_u ch kh8c n°n th<€ ng L€
chi Ju xY KihshcorphwXmx( ng s. , 2006

Trong nghi®°®n ¢ u n"y, PMMA L@&X&hoa  d,
t©oy v dOu t©y. MXu vdt PMMA th<€ ng L€

ph©n b" | i Qu theo L, s©u trong nhi Qu vd
e s t eacigmethacrylic (CH = C[CHJCO:H ) L trong su’ 't cac
ki/JJn v° tia ¢, c t2m. Vi ¢ s d,.,ng |iQu I
b ¢ x4 ion h-a m"~ khtng c¢cfn x |IT h-a h’

Hinh 2.7. Hinh[nh v li' u PMMA

LiQ klJphim Gafchromic HERV2 la liQu k/trthg thai &b, g m cac | p m ng, Q
day mil p0,109 nm 1'c& d ngtrong thc nghim ¢ - k% 2thx 30 ¢me
I ‘& obthanh caclihnh, L®g k 2. c mb tnh €a tih PMMA (10 x 30 x
1,471 mm), nAn [ bfovich tricacmunin trong v¥%ngngg&n Kk?2
b cx4

2.22. Thit bl'chiu ¥ gamma

Thi/t b chiu xd gamma dung ngum ~ g v ®Co, Gamma Chamber5000
(BRIT, [ n _ h HiY Trung tm Co6ng nghb ¢ xdva Coéng ngh Sinh hc - Vi n
Nghién ¢ u ht nhan (Hnh 28a ) ° d's@ n gWhghién cu chiu x4 chttb cac vt
i'u ngdngtrongyffXx | T minig.kbbi€, t r o ©gdng nghrphb cv
xUgamma®®C o ° £ sd n gWiL t vi sinh wt kéo dai thi gian Ho qun néng §n -
th c pi¥n, g €byh tibng chn ttb gi ng cay irng. Trong nghién au n'y, cac ¢
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khoai tay va qfid ©u  { cechifpy ¥8%ag ngu n °Co, cé hét = kholng 10 kCi H
th i Wb thang 01/2007 (Manual for user Gamfi€o, GAMMA CHAMBER i
5000), hét _ tinh €1t i Wb ¢hiu x4 (10/10/2023) khbng 1,10463 kCi, sl li Qu
td trung tam bung chilu 1a 1,06 kGy/gi khi khéng s d ng caclpbing oAh 3
gilm liQu. Thwtich bl ng chiu ¢ a thip b 1a 4 lit, nhit | tfong bu ng chilu 25°C.
Kh'i “hgé€nggcanguinkhdng 5. 600 _kgl25 ckn¥rogh x 10k cth
(ngang) x 150 cm (cao).

GAMMA CHAMBER 5000]

GM
e S
N T AT SRR (T i S e

a)Thi/tb chijuxdgamma b) M™ n Qikdw h c)Bi'ng crhgimul

Co®°, Gamma Chamber I ‘& Hivao bung
5000 ch/ LW h & ysuit
liQu

Hinh 2.8. Thi/T b chi/u xXYgammaf®Co, Gamma Chamber5000 ( n )

nW h a ysusliQu chiu x4 cac container chi chuyépmt (Henh 28c ) "o €
s d. ng nfRm 1am gim sl iQu con 1/2 heb 1/4 so vi suHl iQu b funThilk b
chi/y xigamma vh hanh theo 2 diil’, :

-Ch]L t L ng:Khithib hod  ng" chjl t L ng, cactham'sn h @ | i
chi/p x4 th i gian chiu x4l ‘& th c hint L ng thdng qua hth’ n g Qulkhivd I
trinh Programmable Logic Controller (PLC)iv. ¢ § ¢t aihth caothamgs h i
trén n g QLkhiMi. Khi vah hanh, chefn  Hichinh xac cac thong <fn thi (liQu
chi/p x4 hotb th i gian chip x9, thi} b s€t LLng L ¥adoming chi va
chi/ xYchinh xac cacthong ¢ « et i L

- ChiL, th cong: Khi chi xdv i liQu chiy xYdcao >50kGy hbb th i gian
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chipxdd " i >2 ‘rigdfihanhthflg@li t 2 nhc t b Engah &
xUcfnthifvalBr m@rakpthi . Kh M chi x4l ‘& QL khiwt théng qua
cacniatbth "Hi Ngo i “m@hp tLlreoroydEtmie’ i, tiy theo tinh

hung m"ivd gaeh co tibr m¥ rangayld t ¢ (théng qua cac tay quayn
hotb tinh toan ¥ th i gian chip xXALWmXu chip xdvq L &g ¢ Sk
chi/y xdmong man.

2.3. B tr2 th. ¢ nghi m

Khoai tay va dau taj ‘& thuhdivachnl ak ¢~ n g trimhtba trong\, c
21ca Ch€hnig ikhoaitay va dau tay, d “@g m4 cho mi Ifn chify x4
nh€ sau:

-Khoai " hgewus dngtrong mi lfn/ It chiu x41a khdng 1,2 kg
khoai tay M, i 16 m¥ €L ‘& chilulHb 03 Fn, K qu't h u’ cI& K& qul trung binh
¢ a03 fn chirp.

- Dau tay:l “@g m¥1 s d ng trong mi Ifn [ t'chi/p x41a khdng 0,3 kg dau
tay. M i 16 mMu €L ‘& chiu It 03 Fn, K} qu't h U’ ¢ & ¥} qul trung binhg, a
03 IFn chifp.

231. Thxc nghi Mm tr°n m8y ph8t tia X

nWLTm bfo  t 2 mghQu ttong qua trinh chiu x4 khoai tay €n  “Lc€hilu x4
hai mHy Sau khi chip xXdm tmHyt ngg k ho ai ~ daldsanglhe " i i n va
ti/ptcchipxiv i Qkin n h €Xd&Hoai taywa dau tay ‘& chiu xdv, i cac
iQut 50 Gy1l.500 Gy, skl liQu 3,370 Gy/phdt, 8,630 Gy/phdt, 12,572 Gy/phit,
13,870 Gy/phut, 15,204 Gy/phut, 19,120 Gy/phut, 24 @%fphut, thi gian chij t
4 phYit Jh 842 ghiut@G§ gidly Bithu ¢ vao cac I chiy  ‘Le@it k/jcho
th ¢ nghim § m: 50 Gy, 250 Gy, 500 Gy, 750 Gy, 800 Gy, 900 Gy, 1.000 Gy, 1.100
Gy, 1.500 Gy.

Cacthc nghim chiu x4t i a ~ &th € &n t r Qurkign kiiding céch t
ngin p W}§rham koay 1a 250 mm, i ng phin’l ¢ F1 cho toan bcacp h €hn g
th ¢ chiu x4

Khoai t Oy '« xh@f thdh 8én mamSoay, trh  t §igwd Iy
lamtfy xE&pxp chwng sao cchhnog K hinMmrofddd x4 L
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chi/y QLtrén mg , qu. MXu saukhi chip xAL ‘& | €% @ kitninhit |, L
L, Xn, anh sang v mXu khong chiy xX4(mu " ilch ng). Cach & x/p céac ¢ khoai
tayvaqid ©u t ©y t r Wh chm®ahipuxth a ya ~ BXthWhi @ trong Hinh
29.

Hinh29.B t r2 khoai WhjuxitiaX dou t ©y L
232. Thxc nghi Mm tgdmmat hi At bl chi Au xu

Th ¢ nghi m ti/h hanh vi cac liQu chiuxldg a mmactiv® khai Qt r on
ki nsud liQu " 17,666 Gy/pht. Cac liQu chip L ‘& thifldpda tr “macch s
nghiéncuva apdngchipxidblfogun c:c taléng notecrghim $ 1€
b t re@ictin h "Qtah Cac IQu chiy xdgamma chdkhoai tay va dau tatheo
cac gia frsau: 50 Gy, 250 Gy, 500 Gy, 750 Gy, 800 Gy, 900 Gy, 1.000 Gy, 1.100 Gy,
1.500 Gy.

Hinh210.B 't r 2 khoai W®Ifu xUtrong thiPhu chifu@iganima
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Khoai t ©y ’\w &b xip@f thdh @ong blisg chiu ¢ a thif b, trénh
t §cngWlylamtfy € hay ‘tnh€tongb Itn g trirséo€ho tbc x4
chi/i QLtrén mbe , gu. MX sau khi chip xAL ‘& | ©wY%n @ kitninhit L
L, Xn, anh sang.vi m*u khong chi x4 Céch thc s x/p, b tri cac ¢ khoai tay va
qul’ dau tay vao bung chiu ¢ a thif b chi/u xig a mma c tiwl n trong Hinh
2.10.

2.4. niQu ki n blo qulfn, x |I'T v vi ¢ 1

S li uvQmd | Vi sinh wvd, b | g héa ly, sinh ly_ca khoai tay va dau tay
qua chip XYL ‘& phantichthngkéetfag ph©n t2ch ph®kWwhg sai
traln h " mg<€aliQb cxUl iv icacbih  ngkhosatyithams p¢ 0,05

B i tiéu chi quan trng nid trong o gqun chinh 1a Bh ch]vi sinh vd's d. ng
sin pign | * m H gdy th chhng, rong th ¢ nghi m chiu xYtia X trén khoai tay
va dau tay, cac@ chiu 50 Gy, 250 Gy, 500 Gy, 750 Gy, 800 Gy, 900 Gy, 1.000 Gy,
1.100 Gy, 1.500 Gy suHl liQu cao niidl 24,45Gy/phutv, i tia X L ‘& ap dn g WkBc
UnhliQufi U @g visinh vt con M sau chip x1 Sa u 'Lnghi i bac st
i 3, 37; 8, 6 3; 12, 57; 13, 8\k § cnh &HIIBDE;i 19,
euw. itia X.

Trong kHo sat Wbi/h | g di truy( khi chi/u xUtia X, cac I chiu 100Gy,
200 Gy, 300 Gy, 400 Gy, 500 Gy, 600 Gy, 700 Gy, 800 Gy, 900Gy, 1,000Gy,
1.100Gy va 1.200Gy s liQut i ©€u [mh o gevikhwql ‘& apdn gW L
x §cnhliuti  ®bi/hv dgditruyd . S a unghl m cat duilliQu 3,37; 8,63;
12,57, 13, 87; 15, 20Wk Srh didIIPQutvi © €ud , 45 Gy / |

LiQu, s liQufi vl “@g vi sinh vt con K sau chip xdtia X ¢ - " ¢
I ‘& ap dn g WkB[o séat cac Bh | g sinh ly, hoa ly_ca §n ph¥n theo cac e
th i gian.

Trong nghién cu nay, vi ¢ chiu xdtia Gamma cung nc liQut i €HliQla u
17, 66 Gy 7cdiinHanh rRe®so sanh gia tia X va tia GammaQ@cac ch tiéu
hoa ly, sinh ly trong qua trinf{b qun.
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2.4.1. M'i tr_yng bdo qudn

- Khoai tay: Cac mu “ilch ng va mé  ‘lc€hiu x4 ‘& bfo qun trong cac
t h¥%ang b3 a’ cc alr & phtdn bsvIiQu chiV}erd rang. Cac . LcBo qun
t r ong Q Ren:ghoryitip xic anh sang Hutr i tr ¢ ti/p, nhit , hong thi
nghim (~22C) v Xn It €hirs- 89%, thigian Ho qun vaghinkh s li' u
la 8 thang sau khi cHi x4t9 Phong thi nghim thu ¢ Khoa W Iy va K: thud h%
nhon’ngTdhec n& QuAtrinh thc nghimbfogun k hoaictiwoy L
hi n trong Hinh 211.

Hinh 2.12. Blo qun dau tay sau cHi x4
- Dau tay:Cac mdu L d xddarig vi m¥u “ilch ng (khéng chip x9 ‘i€
blo qun 15 ngay L@ ki nt nhiénvyinhi t tung binh~2 2 U CXn ~B0%,
trong phong kin khéng c6 anh sangtin i tr. c ti/p trong thi gian 15 ngay4 Phong
thi nghi m thu c Khoa W Iy va K: thudah® nh ©n g Y ¢ €nl. Qua trinh
th cnghimbfogun d ©u’ ctthdhy n ttorg Hinh 2.2.
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2.4.2. n8nh gi 8 khd ntng oc chA vi sinh

o

KhuXn | Yc ch2nh | ° tdp h p c8c bRingsir
mdt th€ ng, L- ch2nh |7 sinh kh' i ¢, a vi
thdch s d_ng trong nuti c¢cbly. C._ m vi si
lo" i, v.,i s t°n tUi v ph&t triWn c_, a

(Robert M. Youngson, 2005J.r ong nghi °n ¢. u n"vy, khl[ n
b cL€Uc thW hi n thtng qua vi ¢ kh[o s§t
LJn s | € ng khuXn | Y9Yc quan s&t L€ c ti
chi Ju x49.

nwW L8nh gi 8 khl[ ntng . c¢c c¢chJ] hoHc ti °u
v: dOu to©y, c¢cfn tiJn h"nh c¢c8c b€ c¢c t
th ¢ nghi " m. Quy tr3nh th, ¢ nghi m L€ c

2421Tri Mt tr Y¥ng dAng cA v~ m?tij tr_yng

-G-i c¢c8c d,ng ¢, th ¢ nghi m (Loa petr
tam gi §8c, Lfu tip, nh2p, idvrap Syongdng tho b un
ph.,ng th2 nghi m, sau L- LerCLtirdng t3 tgi

-V, i c8c d_, ng c, nh a v°~ b3nh th_,y ti
pha | o«xng PBS v™ Db3:nh L, ng mti tr€ ng N
ltng d°y trong su’' t, sau L- s’ d. ng phe
Aut ocl e&v,e §p 1sulblt 1 atm, th i gian hblp

-Pha chJl mti tr<€ ng-t"nmth’ pr®ungi gnt
th2ch h°p LW nuti cbly hfu h/Jt c&c | o4j
L€ ¢ pha chJ t. c¢c8c chblt ° :5n& Yeastéximagt L
5g/l; Ko2HPQy: 2g/l; Agar. 15¢/1; Nutrient Broth1 3 g/ 1 . M*i tr € ng Nu
sau khi L€ ¢ ti t tr¥ng s€ Ildp t_c¢c Lem

loa pet a3 . (B&ohlL@a miti tr€ ng L€ ¢ chuX

b, c¢c8c Loa tUYp nhi_ _m tr<€ ¢ khi cbly.
-Dung d° c hPhpsphatbduffered salingd PB S) Il = m, t dung

gi wup duy tr3 L, pH “n L nh, L€ c¢c s d,n
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d ch pha |l o«ng PBS L€ ¢ pha chiyBgltKC: c §c
0,2g/l; NaHPQu: 1,449/l; KHPQu: 0,249/l; Tween 800,1%.

Sau khi tiJJn h"nh ¢c©n c¢c8c chblt LW pha
cho c¢c8c chblt L v' o b3nh th,y tinh, b’
khubly t. LW h,a tan c¢c8c chblt cho LJ/n khi
v-n c,c d€e i L8y b3nh.

Hinh213C§8c Loa Nufachugbsh Apamu L €
2.4.2.2. Kho tr*¥rng v°™ VvM sinh tv cmy

Th. ¢ nghi " m | €©u tr_, mXu v~" <c¢c8c d_ng
d, nngW k h’ tr¥ng v’ v sinh t cbly, ti/]n

ao

bdt quit c¢c_,a t, LW th i khtng kh2 t " n L
vio khoang thao t8c, m °tkm ahdmg tkhtnxL
tr%“ng LW | au v~ kh’ trt%ng t,. Sau L-, L
d.ng ¢, v mii tr€ ng nuli cbly cfn s d
t©Oy v o t., sau khi L« x"t ¢c“n kh'  tr¥ng
trong 30 ph%t LW ti°u di t vi sinh vdt
mii tr<€ ng | €u tr. b°n trong t, c bly .

Sau khi L« kh' trng v~ v’ sinh t_, cl
th€ ng, m ¢ a t_, v.a L, |.n LW L€a tay
vdt b°n ngo"i x©m nhdp g®©y ra t3nh tr Ung

Khi th ¢ hi n m i thao t&c phl[i Leo g

c. d_ng ¢, n"o b, th°m v o V" $ay khit ns
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t., d n dGp g n g" " ng% hawint n“ubJbgtclnne
K hi t ot ot

2.4.2.3. Thxc nghi Mm cmy m u khoai t Oy,

nW chuXn b° vdt |i u cho vi ¢ chilJlu x
c.a tran¥, m i | fr&chicJu k¥ ali Hup ©ly wigeltc m
bng dao y tJ th”ammnhQugnSHagu) p.mc g Id8 1ty
t " ng kh50 ¢g€evhng Loa tr.,n c¢c- L€ ng k2nh
num trong watnsgn hc hdibluu kxi4 hi " u thead | i Qui c
dOu t©y, LW chuXn bph+®eHtmg nt h, csfFonh dl /Hipg xch
qul v.i t°ng tr ng | € ng c©n kholng 50
l 1 Qu chi Ju d, ki J]n.

nW chuXn b vdt |i u cho vi ¢ chiJJu x
c.a tia gamma, c8c c, khoali t ©y v °© qgul
| Hpph/€hngt & hc cchi Ju x99 v, i c8c | i Qu khsc

thz nghi m LW ph©n t2ch vi sinh vdt.
Trong vVvi ¢ chpuX@hrbg tnmXud 2 opighu  xmd L€ ¢
Il Fn.

a) Cdt khoail §©yn b) MXu khoai t Oy

Hinh 214 Th mdu k h o a\Ehi/utx@oy t ki
Trong chiJJu x4 tialL®, cménpdbn&2hWloar
tay,dautdk hi vdn _chuy Wndc h g unagkivai fay) dfu tayh@’ Jjeu  x
I Hogayt Yamc_ . m©m xoay trong khoang chiSau x4
L - m" ng b ¢ € c thoXekméaglam°® d ch v tr 2
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t©Oy, dOu t©y tr°n Lo@iWYp thadgttT apbu’l Qg
LW tiJn h" nh chiJu x4 tr°n m8y phs8t ti e
chi/JJu x4, m8y s& phs8&8t t2n hi u thlng b§c

th ¢ phXm g-i k2n mu | 4i v~ di chuyWn I
v o t., chbly L« L€ ¢ v sinh.
Trong Vvi ¢ chiJJu x4 tia gamma, s  d_t

khoai t Oy, qul dOu t ©y LW mang Li chi Ju
chiJJu L« L€ ¢ v sinh b3ung c¢c8ch | au ¢’ r
gamma. Sau khi L, th™ i gian L« L€ ¢ c¢7i

chuywWn vQ ph,ng th2 nghi m LW cho v o t,

Sau khi chuyWn c¢c8c mu qua chiJu x4 v
v sinh, m m'ng b ¢ th ¢ phXm, @&wnghta:t

Qap

n-ng b2xng ng n | a L n ¢ n L W5a).dLln10hdt
gam khoai t©y hoHc doOu t©O©y L« L€ ¢ cdt
r a b3wng - in B7ng ko ndp c i v~ Lea c i

phatsaocholkoai t ©y hoHc dOu t ©y L, nhuy_ n.

a) Cdit khoa c) Dau tay sau khi xay
_ . b) D, ng c,
chi Ju x4 tF nhuy_  n
t ©y L« c dit

mi Jjng nh,
Hinh 2.15. Nghigh mXu khoai tay, dau tay sau khi ghixd
TiJp theo, Lem c¢c i ch_a mXu khoai t©y
r€ ¢ v sinh, d%ng mu, ng L« L€ c ti t t
gi 8c, sau L- cho th°m kho[ng 70 mL dung
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2.16a), d¥%ng m"ng b ¢ th, ¢ phXm b ¢ k2n
v,ng 10 ph%t LW mXu khoai t©y, dOu t oy

B€ ¢c tiJJn h"nh tiJjp theo | " pha | o«ng
vi ¢ ki Wm LJm mdt L, vi sinh vdt sau qu
d, ng trong nghi°n ¢_u | ° 10 | fn, 100 | fr

TiJn h” nh cbly tr[i:000%ndgu nogu'ed " ccéitly m¥ruf g
khac nhauHinh 216b) Ienb Q mHt t o8chlLoaopgtri ch_ a |
sinh (Nutrient Agarm, t oX§ic i Wghit ng | " m v _ mi16e). Saur € n
L L-ng k2n ndp Loa, ghi 1 4i gi & tr  |i
d.ng ¢, ph_,c v, thao t&c cbly tr[i L€ ¢
b t4Y9p nhi_  m.

ayM¥u L« xayb)Lbmxut dungdch c)Dungquebytr[i Quldung dch
dung dch PBS L'« pha | md tr °n ngMNutiienttAga€
Hinh 2.16. Qua trinh nudi by vi sinh wt trén khoai tay, dau tay
Cho to"n b, Loa L« L€®c ohw w40 gti. ,. |
LJm s khuXn |1 4d472).h3nh th"nh (H3nh 2.



Hinh2.17Z.Khuu it tr°n Loa petr.i
S | *@g vi sinh v hi/p khi vi L 'htmh GFU/mL dung dch m4 g c vi
khuqy ‘lcenhtheoCongttt 2.5 ( Roberts v™ Greenwood

N=C/[v(m +0,1n;) d] (2.5)

tron®lak | @gvisinhwvt hi/ukhivi  LVHinh CFU/mL dung ch mxd
gcClatngs khwp Ic tréniticfc § ¢ L ap Aii; Wia@hwtich ap dng cho mi

L omavan:las visinhwt UmL ‘& L, phalodngthnhiivath hai tn§hng
dl " phalodng matl - t ‘hcs LImMEFU tién. Vi thMtich ¢ a dung dch md
gclal00 mLcha50gmu b fun, Ld o | “#g vi sink \ trong cac miu co
thW & chuyd " ilt s | “@g vi sinh \d trong dung cch mX4 g ¢ vi khu{, $

d ng Céngthc 2 . 6. C FnoWH ngc sld@g trong K} qui”

N §CFU/g) = N (CFU/mL) (2.6)

~

243.X8c LMNnh biAn Ling h-a |1 cva khoai t

- Chuh | Bcid L ‘& ti/h hanh Bag cach ch¥y . 10 ml dc h” nd.niii ¢ a
dau tayhorb khoaitdayp ha | o«ng t rckim gon R dungrcbh NaGRi
0,1 N° pH 8,1 AOAC, 1995)va K} qul L' ‘& b\ th b2ag pfn  t acld nitric
(CeHsOy).

-n, pHvatngctilirda h, a’ct axn@lcbr@y c §c h dldawuday n £ m
hotb ba ¢ khoai tayl’ ‘& IBf ng@u nhiént m ip h €h nachiu X milfn X ly
bag cach xay nhuy b i may xay-tr n, s aaqud2IpJi t h&adch
Fngntdi (homogemated g m8y :lhadspHm&Eky Lot pH/N
I, MILWAUKEE MI-1 50, Ro’raint ing criirdd hoa tan, thi'd h” ng.nHi
Lenhtr°n | tagmg9¢ nhWke thudd ocfmxtay (khic Xk/JL o, L
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ng t - PAL-3 Atago, Nit). ChHirda  h o © * ¢t atn? nihe€ ‘@b teong diling ‘ah
nh€ sau (nga,r0lQ: v~ c¢

41 GEOOTET QAT ‘ f 2.7)
244. X8c LNnh biAn Ling sinh |IT cva khoai

Céc thi nghim vQblo qun khoai tay chiu xdva khéng chip xdb tri va theo
ddi, ghi nkeh d 1i u trong thi gian kha dai, 6 thang tuc chiu x4 Céac chtiéu theo
déi baogmL gifmkhi “hg@ I mcmfmvat [ thih ng ° ¢ g8 nkh sau
khi chiu xdva hang thang.

C8c th2 nghi m vQ blFo qulfn dOu t Oy ct
d»i, ghi nhdn d. 1i u trong th i gian 1!
g thgi Tm kh'til "I €hng, h, ng (qul c¢c- L  m nou
i u L8&nh gi§ L€ ¢ th ¢ hi n s8u | fn nt
L'i Qu ki n blo qulfn t. nhi°n (T1), ng~ vy I
ng" "y blo quln th_ 9 (T9), ng" "y blo quln
v’ t2nh to8n t<€ehng t nh€ khoai to©oy. S’
c.a Lo ba I fn Lo L, c I dp, | Hp I'4i. S’
ph€hng sai (ANOVA) LW kiWm tra [nh h+€ n
C.u v, i ¢oP=am s~ p

-n, gifmkhi ° hg@®h thu c vao IiQu chiu va thi gian Ho qun ‘lc@nh
theo céng thc sau (Akhtar va, ang s , 2010):

n, gifmkhi °~ hg@o) = [(@ b)a] x 100 (2.8)
trong L - angVWkhib’ hgy@scnlighoai t©y v~ fovagi d
kh'i “hg@ithi Whiso s §fithkii nih ¢’ ¢ti@®h Rag cach quan sat
tr cti/pt ng md theo cac , qul con Ho qun ‘Lc@heng va cng s , 2007).

Nh ng¢,qu c - mlnhauvacovang th'i  t hexemlla& b h ng. T I
thihng °~ ¢tieéh Rag Congthc2.9vallpqu L ‘& bW th bagt I phfn t r £ m
¢ ac,,qulh ng.

T I thih ng (%) = ¢/d) x 100% (2.9)



66
tronguadt-€ehmglas!| @g¢ vatraitith i Wh sosanvas | “@g¢a
c khoai t©y v~ ™ fursg8i dObu t©O©y ban L

2.4.5. X8c LNnh biAn Ling di truyZn cva

B i trong nghién cu nay, cac i qua chiju x4co tiwsai khac sovi i Eh ng
‘ bHKS8L ©u t rgene gén bAc:kthud phan tich van tay DNA ‘& chnva s
dng Wohantpvakhug hd L ¢c 8§ ¢ ¢ 8hdDNA thed tinh Elbngu nhién
hoan toan (k thud Random Amplified Polymorphism DNA RAPD), ban ngu
nhién nlkdn JH Codon m Lfu ¢ a cac gene (Start Codon TargeteSICoT) vaban
ng nhién natn JE trinht hp CAA8 tLr €ng c hageper(@ADt er
box- derived polymorphisin CBDP).Nh ng k thud nay la cac kthud ¢ nhtyl
v’ t2nh L a Widpmphan b6t ade md fct,-d déang thc hi n, gia thanh®
vaphut hpvibiclnhnghiéncu ( L &«s d & 1 phong thi nghim Sinh hc
phant -Tr €gY4Hc ntvibhiQmec L 2 ¢ h_ wkbae nhaup c

C§8§c ph€ehngs pmgpmigthénh phathn v L &8hhniggi § bi
truyQn ¢ a khoai tay va dau tay qua ghixd" cac liQu chiu tia X khac nhau so, v
mx¥u “ilch ngg thWwh h€ s au:

2.4.5.1. T8ch chi At DNA

nw t8ch chmhu BNAai c§®y L« qua chi Jju
r€e ¢ s d,_.ng vl isochk &mdg TRhgGg&umXu dou
qua chicBe XxHQuLehd&csvnhdsumgs&§hbhhivech. m¥ut .
c©y sau khi x 1T 1o49i b, h9t.

Bam¥u khoai tOydl@ukht Sywg@gtmhi ph€kng t
chip x4 « “ds2d ng lam v li u Wehi/T xudl DNA b gene tng S b3ag
ph€hng ph8p CTARBRg$, 2008 eicE biJin pagwach thém 10%

SDS vraill

N'ng, vi' tithkhifgca DNAc Lx®kbaly ph€hng phg§p t
md . duang (Weising va &g s, 2005) s d ng h th ng NanoScan2 (Analytik
Jena). Cac i DNA co6 gia tr OD26d/OD2g0o( O D |, lhbp thLquang ca DNA, ch s
d @biWith b & song(nm)t 1, Th2bvagnvi 1 c8chi ®Ydincho
p h €hnachip i Cacmd D N Ac gii *€20°C cho plfn. ng PCR tip theo.
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2452K0 t huot p hBRNA(DNA fingerpuinng) t avy

C8c phlfn _ng PCR L€ celLttchceahiB5m ' ip tl
Red HS Taq (Bioline),0,8M m~ i v° kholng 30 ng khut!n
khu/Jjch LUihil@® arttm ong8y chu tr3nh nhi  t
(n. c) v, i c8c chehng tr3nh sau: °Ctoagng k:
5 phvt; 6°Coohgi5 ¢idy, 35 trovgt45 gidy, 72 trong 90 giay; 30 chu
k 8 ©Ctréng 45 giay, 5% trong 45 giay, 7Zt r ong 90 gi Oy ; k ®o
72°C trong 10 phut (Singh et al., 241 . Trong k: t hudt SCoT:
94°Ct r ong 5 p h Y%t°CtroBg6l5 gidly, B8 koBg 15 gidy, X trong 45
gi ©y; K®o d” " PCtawnig d@ngh%ut7q Col |l ard &
t hudt RAPD: bi/l€ttdnyh baphFoCtrodgH4s ¢didyu k 8
35°Ctrong 45 giay, 7t rong 90 gi ©y ; KC®toongdlO phit,acac” | C
L'i Qu ki n n"y L« L€ ¢c s a L"i t. phe€ehng
Weising et al. (2005)V, i m i k: thud phorb tVi#idi bruy@ ¢ a cdc mu
(ScoT, CBDP va RAPD), sl “@g mis d nglakhdng 710 mi Witbd liu _ L
L nvQs xuHlhinhaywagmtca bitngndk@8c Lsn phXm PCR
trong gel agarose 2, 5%, s d,. ng L m TBE
bromide (0,%g/ mL) v~ ch_, p [nh d+e€ i L n c¢c- be,
UVP Gel Studio Plus (Analitik Jena, n_. c)

2.4.5. 3. Ph©n t2ch douv | i Mu

Vi cac chth CBDP, SCoT va RAPD la chh tr i, nén mi b £ YA quan sat
| "G dlnchomtlocus(Locuslamtv t r 2 "rk §én nhim sdo thwma m t gene
hocomt o DNHW It r®ng r A(Wilidms yYacngs, 1990) vad li u
¢ ak: thud phan tich van tay DNA ching co th> ‘@& K h pvi  n AAphéan L
tich di truy. H s t ‘©h nry diltruyQr (GSC) gia cac &b md  ‘Lc@nh toan
b2ng cach’'s d ng piFn mQn NTSYSpc 2.1 (Rohlf, 2004). itrénhs t €h'nng L
di truyQn, khd'ng céch di trugh (D) gi a cac n¥u khong chip xdva mX chifp x4l «
L t2nh to§niQ86&ehyamgs, M9 1

S d,ngldm®h INfig]klwantitative data) t. ma
hi  n hay vdng mHt c¢c8c btng. Ch s° ¢, a Vi
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|l © so s8nh khol[ng c8ch di truyQn gi_ a c:
ch¥ng (De Vicente v° ¢, ng s.,, 2004).

Cac gia fr cfn kiwh "rth lacac chth CBDP, SCoT va RAPD ga 02 nhém
(khoai tay va dau tay) chli xdvakhong chi x4 HgiCthif fn kivh ‘£h nh€ s a
(Goodman, 1992)

Ho1: e = Hoe l& gil thi/T tr trung binhcac chth CBDP, SCoT va RAPDrong
hai nhém chiu xdva khéng chiu xtla b3ag nhau; gla gia tr trungch th CBDP,
SCoT v~ RAPmyRpchisnxg podlargi® tr trung binh cach th CBDP,
SCoT v° RAPMhpkhaéng dup s €

NW chblp nhdnthay]b&# nb.t 2gqih[ tr° th  ng
(2100 v~ so s8&8nhav., i aVgNoBnstv@ta) PI(Z>tZr s’

m ¢ c-a.nghoa

& WA_ (2.10)
trond@ L-gi §8 tr° trung b3nh c.1B mXu, L€ c
® -B (2.11)
Al gi &8 tr° k8 wvoillg tlronlg cghi [c htuhXuny /e, aH
L€ ¢ t2nh th®do cing th_ ¢ (2.

" -B w ® nl " kh'ng gian mx(@®1l2

Gig§ tr° zZ L€ c¢c s d,ng W3¥v t2nh gi § tr’

p=1i F(2) (2.13)

o

v, i F(zZ) | h"m th  ng k° L€ ¢ s d,. ng

(standard nor mal di stribution function)
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f(Z) &
a/? o/2
77 7 2
-Za/2 Za/2
Khoéng bac bo Hy
Béac bo Hy Béac bo Hy

Hinh 2. 18 Minh h a kiwh "rh gi thuy/} th ng ké
Khi kiWm L nh m t gil[ thiDts,aucHhH¥%ndg 2tnéh
s i u th " ng k° d,a tr°n c8c d. Ip. u L
Cu' i c¥ng, soUs@imnhw 2L @a cr an "guuy(fthuly'/Jn h hio:
khing b8c b, d9. thuy/J]Jt (H3nh 2.

Gig§ tr° p I'" m c¢c I nghoa quan s8t (ob
tr’ ki Wm L nh th ng k°. V2 d_, khi d¥%ng
sublt) c¢c.,a L€ ng pho©n b" t_. gi 8§ tr° th'r
khg&c, gi 8§ tr° p | " giUB  tch¥nyh, tahblh chali

NJWnh, hhn n_a ths3 @gvhdvnlg¥%ct an "cyf b spsh SmEh |
hh® . Gi § tr° p cl nlgchlo” pchi®p tcrh Yanky, niNHnuhcHitE

|l . n hhn gi 8 tr on”"y, ch¥%ng ta t_. c¢ch” i H

Gig§ tr p L-ng vai tr, gquan tr ng trol
th "  ng k° LQu cho gi § tr’ n"vy. Hhn n_ a, ¢
quyJjt L  nh t. c¢ch” i hay chblp nhdn mUt gi

ch¥%ng ta oovh blp JuchhgpangH t & b&§c b, H

T § ¢nglg a liQu chiu x4lén bih d di truyQh ¢ a cac rdu chiy x4l & phét
hi n théng qua phan tich ANOVA <, ng céng ¢ phan tich d |i' u ¢ a Microsoft
Excel vigiatr n g &y la alpha = 0,05 choWh ‘thting k° ,ngT&lcy L
chi/p x41én bih d di truyQh ¢ a cac i chifp x4 ‘& xem xét Bag cach so sanh
gia tr D trung binh.
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25.T-m t At 2c h€hng

Ni dung Ch€hngp Rehn«g tprh#gigy vabskiyiQltheo
kholng céch, cacth c ti/h hanhchi/u x4 cach chn | a khoai tay va dau tap, h €h n g
phapx Iy mX. C&h x Slcvidinh v, kivh t r a’it hDaNyA, L c Snith t 2 r
kh'i °* hg&ho | Becid | pH, f ng clirda hoa tan, quy trinh[io gun khaai tay
va dau tay sau khi chi x4



Ch€ehng 3:
3.1 KJJt qul
SuH liQu

KeT QU
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CHI e U X¥

khlo

tia X (cong seic ¢ Y- 3000
cach t “ng phat_ti mam xoay la 250 mm, dung Cong th

| “@g, K qul I ‘& trinh bay Blng3.1

S 8t

s u blt

' 1 Qu v~

BiO QUUN KHOAI

t €hgrvds t hay i §p° nvg, dig @ gn ¢laing phat

W)ng b p © d gg phin 1€ F1 va khfng

( 2Migh)m t € LY

Blng 31.SwHliQu t ©hgryg d ., n g v lhapkihac nhay @ ng phat tia X
The DA S u blt
ni QY gian | ( Nhi | Li Q| Su blt trung Sai
ki rfchil¢p. L °C)| (Gy) | (Gy/phut) binh (%)
(phdt) | x g) (Gy/phat)
6 0,272 62,40 10,40
160 kV;
12 0,546 | 235 | 12526| 10,44 10,49 | 1,42%
18,7 mA
18 0,835 191,56 | 10,64
6 0,262 60,11 10,02
130 kV;
12 0,506 | 235 | 116,08 9,67 9,80 | 0,91%
23,1 mA
18 0,762 174,81 9,71
100 kV; 6 0,224 51,39 8,56
30,0mA | 12 0,438 | 235 | 100,48 8,37 8,54 | 1,74%
18 0,682 156,46 8,69

S li'u® B[ng3.1cho thy}, sudlliQu gifm khi hi u 8 ] gifm mHb di cong

swHl ¢ a may va phin lc

gilm thiwd th i gianth cnghimthidnchn Qkinchiuxdvi i &p ng”
L d, ngncleillt clagiatrV=160kVval=187 mA.

khtngi .t hRonwhhih ,’lc@H liQi cao nfm

TAY Vi

c €



Ti/n hanh kifo sat sl liQu

phinl ¢ F1° L'in

§p
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t h e oca@ngam xday khac nhawévs d, ng
16 0 n g Vvd, vn gn t8& mA, dung Céng tlt (2.3)

IWinhmts U ° hg&lqu't h u c ttirfd bay Bng3.2
B[ng 32. SHIIiQu" L, cao khac nhay @ mam xoay
Th® DA S u blt
Khol _ Nh i _ . .
) gian | ( Li Q| Su blt trung Sai
cach _ ‘ L, ) -
chilynp (Gy) | (Gyfphat) | binh (%)
(mm) . (°C)
(phdt) | x Q) (Gy/phut)
5 0,604 138,56 27,71
150 7 0,826 | 23,5 | 189,49 27,07 27,45 0,95%
10 1,202 275,75 27,57
6 0,412 94,52 15,75
200 12 0,838 | 23,5 | 192,24 16,02 15,78 1,51%
18 1,222 280,34 15,57
6 0,272 62,40 10,40
250 12 0,544 | 23,5 | 124,80 10,40 10,49 1,78%
18 0,838 192,24 10,68
12 0,364 83,50 6,96
300 18 0,552 | 23,5 | 126,63 7,04 6,98 0,36%
24 0,728 167,01 6,96
18 0,302 69,28 3,85
400 24 0,446 | 23,5 | 102,32 4,26 4,09 1,45%
30 0,542 124,34 4,14

SuH liQu® kholng cach.t ngl n

sovisuwdliQu kho[n g

c8ch
t ‘©h m@l,74, 2,62, 3,93 va @,7Fn. Theo ly thuy}, suHlliQu <€ suy gi'm theo binh

p Hygnmam Koay 150 mm la 27,45 Gy/phdt,
200

mm,

250

mm,

300

mm
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phehningk t& ¢ h’ ngh p man g suyt gimeswH liQu t9 kho[ng cach 200
mm; 250 mm; 300 mmva 400 mmsov 150 mmg<£l&hL78,¢,78, 4,00 va
711 M. T L -  ches litunsHliQut th c nghim L 0 c b€ liQu Fricke
kha phu hp v i tinh toan Iy thuy . Nih ¥ ¢ ah]tt liQu k/]Fricke va xay dng

c § ¢ h Qlthoc hilnitrong nghiéncu n " yngly& gu  LQ valsik liQi bén
trong may phat tia X.

32 KJt qul khl[o s8t ph®©n b" sublt |iQu th

nWe6 thong tin @s  suy gim suHl liQu trong md4u khoai tay va dau tay, da an
L« dsngm¥s P MMA | ~ m Wghifo aan & saynglm’ s [iQu theo ch@u sau
KWt mHmXu v i 2 cham tia X phéat ra tmay phat tia X khi khong cdiin I ¢ va co
tin | ¢ F1. S suy glm sl liQu trong PMMA gin g n Isu® gien suHl liQu trong
khoai t ©y N\~ ng@ghién tu@w luh an. L

———————————————————————————

30 mm JONG CHIE
© BUONG CHIEL
-

HD-V2 Gafchromic dosimetry film I 147lmm = | e mqememmmm -

Tia X Niing lugng thip (<160keV)
PMMA

30.02 mm

t
1
1
1
1
1
I
1
1
I
1l
1
1
1
1
1
I
1
I
1
1
1
1
1
*

a) M u chidu PMMA ¢dn 19" m PMMA (10
x 30 x 1ltxerBva g0 lidl kA
phim (10 x 30 x 0,109 mm)

Hinh 3.1.B" trithinghim VW oQl it i a Xngtith n g h Ba&trohg MU
chi/y PMMA

nWL o p hl@ntrotg M PMMA luch 8§ n' dlLng liQsk/]phim HD-V2.
LiQ KJphimHDV2 (20 x  codthamhmachii®, L@@ k2. ch t he
mkb "nh ¢ a tih PMMA (10 x 30 x 1,471 mm). Caet liQukjphi m c¢-.ck2 ch t
10 T 30 1 0 HKké&n®y icac dheMMA. T L - YXichipy ‘lcaiu
thanh yi 19 tbih PMMA xen €V, i 20 tain [iQu kphim. MX chiy ¢ -day 130,02

b) M u chitu PMMA bén trong bihg
chifu %
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mm, t @dhnig, dayca L anghnnéngnghip t h€hng Nm€ tror
Hinh 3.1, M@ chiy P MMAc KIS0 cho cac b ¢ a n6 song song v bQmHy
mOm x o, liQchiy t 2 cih L& y1%cG dGy trobgéhc nghim.
C I'nhkhdngcachgia’'ng ph8&t tia X v~ ° m@méixogpy |~
v’ d megEa ngtiaXsdng | © 130 kV v3gd@nitranB anmA. L €
sang trc ti/p trong qua trinh chu xXddo s ion hda IQu kphim €lam[n h * mge
L/h K qul-
Sau khi chip x4 cac liQu kJp h i mcdl € r o okl nlphong ti kho[ng 1
ngay. Do phin_ ng trung hp sau chip xtc -  x m g h €h a y Sihhii trdng
vong 24 gi sau khi chiy x4 (A. Abdekfattah va cng s , 1996) nén cacQu KL ‘&
L o s akil242git kWh khi kJjthacchiuxd Qu & " d rm ' nibthlk®i n
V. imay scan va gin mQn ~Emau. Hc[liQu k]p hi m JMu«dl cghscan vi
may scan mau KONICA 95, s an hl -8 “rbit hr la€ hg®hInQyk/]
p hi mc dta®. Cui cung, mc , Bhiu xdtrén liQu kJp h i mc phé&a tich Bag
phfn m@n Col or Pi c¢. C&ahuwh thamt giasronaunva H 8m tham
chi t ©hgnygm c , €hifpxd

Hinh3.2chotiy miliéen h gi amc , Bhiu xdva gia tr mau ¢a liQu k]
phim gafchromic. Cé #thby, mau ca liQu kJp h i m ‘ti theoyliQu ¢hiy x4 ¢
thw ° hg® c xUhbp th cang nhy, maucaliQ kjp hi m e, @ag gidtrmau
L, xanh | 8§ cO©y cvdt hinafnhh "d¢@tgaliQKB hi m, nhe
trongHinh3.3, trong L -, v %pfgtrutgdienca liQQ®&m n

Trong qua trinh chip x4 Huntbchihodt  ngca p h | ng lémt@n theo
h hg ng phat tia X. Sau khichi x| p h'icgi iEnB#24gi vast hay L
mausbga p hicnquét g may quét 16 bit m kénh.Gia tf maul, , xanh ) c
va xanh lanRGB (R- L, , G-xanh ] c,B-xanhlam)t [nhca c¢c8c fmdhye | €u
qu ®tcllc¥ag pfn mQn ColorPic Wo - ~d €p h €hn W ditnm?ifiéh b i
h ¢ aliQvagiafrRGB, liQu KJF r i c’kce dlhglam chif. SHiliQu L oc L€
bRag liQu k/] Fricke dung L'Wtinh [iQu hbb th qua phimv, i h“ro Qxul la
(Micke vacng s, 2011):d0 ——. v i X(D)la gia tr RGB ¢ a phim t liQu

D,a,b,dacaichs ¢a ph<€hngckhp3nh L€
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Mdt L. mu c_a |iQu kJ p®BDOm Lte ocn gt 2ln-h |t
x4 hblp th, trong |iQu kJ (D) t€hng . ng Vv
phim v" s t€hng quan Bil( T.€ Agetmanths ub n’g
2008). C8&8c h"m kh, p chuXn L€ ¢ thi/Jt 1dp

trong3BBMhmBK! ~ kJt qul Lo pho©n b’ l i Qu t |
PMMA L€ ¢ Lo b=ng |iQu kJ phim.
2"-1
O.D=I —_— 3.1
0G0 oo (3.9

t r ong Lbittrén mikénh; RBG la gia trmau.

Hinh3.2.S t h a ymali¢ aliQu kJphim" m c liQu khac nhau
— Mixer —©-
= Hue Sat Val

£ 1 [183 [11s

Red Grn Blue
2 |14 |41

Chi s6 mau
N (do, xanh 13,
xanh duong),
C. 4% 8 bit mdi kénh

ISlidem I Hue [Rainbow

we
‘ﬂMagnify O

MV Hilte W™ Grid Points ™)

Lieu ké
phim

Hinh 3.3. Giatr m~ u’ cL” @b i phfn mQn ColorPic
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Blng 33. Gia tr mau va nat | mau ¢ a liQu k/jphim

Th® | Li Gi § tr’ Mdt L. m’u
gian | tich
_ < Xanh | Xanh
chij I}y pn, n, Xanhla |Xanh d
(phit) | (Gy) a4 jd<€h
0 0,0 |135+2/157+2 33+1/0,276 £0,00¢0,211 = 0,0050,888 + 0,01
3 285 8+1 |32+1{18+1|1,504 +0,05]0,901 £ 0,0131,151 + 0,027
6 582 | 2+1 |15+£1|11+1|2,106+0,17¢1,230 = 0,02§1,365 + 0,03¢
9 879 1+1 | 7x1| 8+x1 |2,407 £0,30]11,561 + 0,05§1,504 + 0,051
12 1176 1+1 | 4+£1 | 7+1 2,407 £0,3011,805 +0,0971,561 + 0,05¢
15 (147,3) 0+x1 | 21| 51 * 2,106 £ 0,17¢1,708 £ 0,07¢
*Giatrv! nghoa v3® chia cho khtng.

B[ng3.4va Hinh3.4mod T ki qu's phan b suH liQu

t h edo calPMMA

phantom trong mé ping khoai tay va dau taytitkholng cach_t ngli n phat tia X

L/h mam xoay la 250 mm.
Blng 34. K/Jqus phanb swHliQu

t h saa calPMMA phantom

BQday Khong s d. ng phin’l c Phinl c F1

(mm) | SuEiliQu (Gy/phat) | Sai § (%) | SWHliQu (Gy/phat)| Sai $ (%)
0,00 22,17 1,80 10,51 1,91
1,58 15,99 1,76 8,03 1,87
3,16 11,53 2,01 6,13 2,12
4,74 8,31 1,90 4,68 2,54
6,32 6,00 2,40 3,57 2,48
7,90 4,32 2,60 2,73 2,69
9,48 3,12 2,90 2,08 3,32
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BQday Khéng s d, ng phinlc Phinl ¢ F1
(mm) SuHlliQu (Gy/phit) | Sai § (%) | SwHlliQu (Gy/phat)| Sai s (%)
11,06 2,25 3,20 1,59 4,11
12,64 1,62 3,20 1,21 4,94
14,22 1,17 3,80 0,93 7,34
15,80 0,84 3,70 0,71 9,12
17,38 0,61 4,50 0,54 9,78
18,96 0,44 5,10 0,41 10,14
20,54 0,32 5,80 0,32 11,54
22,12 0,23 6,10 0,24 12,13
23,70 0,16 6,40 0,18 13,23
25,28 0,12 5,90 0,14 13,56
26,86 0,09 7,30 0,11 14,11
28,44 0,06 7,90 0,08 15,34
30,02 0,04 8,12 0,06 17,13
25
i
i\

20

‘E { Dung phin loc F1

=15 I y = 13,833e027

<] R2 = 0,9999

2 |

S| !

2 10 ) T

X . ) T
5 . I * | .
~ % ! I T
o et 1 F I F T FT

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Bé day xAm nhiap PMMA (mm)

Hinh 3.4. Sudl liQu theo IQdayxam nkdp trong PMMA phantom
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KJT qul trén ch ra rlag w khong s d, ng phinlc thi s suy gim s liQu

t h e aaylkuyén qua u mthhh hn® ng h ©s d ng phinlc

thWgili thich theo tinh clib ¢ xL i

s€b suy gim

phinl c

nhanh
Flc L & @En

vd li ub ¢ ng phat tia X.

3.3.

c

chlJ] vi

Trong nghiéncu n

ti a

chHirda hoatanl, p H,

Vi tinh chd

c usinhchs dng

“y
g awtirBan.h  [@ni £8n [gkdupn qua thi

h hn
ti a
si nh

clng

dichd,” v ©y

k.

ht i

ti a

F 1Qu naynco
Xngtep mihmg |
mTin gvt "PoMAY%n gNdnhgo @ | 7,

Xng tiHd dogphat r&t qua trinh kich thich

vdt tr?°

n

gi an,

k hoali

khoai °~db@yumb’ichiduodtia X @y
|t i yatt ng

t ©y v -~

L e

n hn@ (difBnkh i g hig® a khoai tay va
dau tayching téiti/n hanh Kivh tra ki n £ n kg hod vi sinh wt tréncac mda va s
t h a ychulirdc DNA ¢ a cac e chi/u x4tY cac liQu va sil liQu chiu khac nhau

t €mgga blec x{t i a
t €hn g, i wd&hiH, et khac nhad c™a g, W~
t Wedhlo ¥at kif n £ nkjhotbvi sinh v

X v

clng

kh['n £ n G kg di truyQr, ma khong'sd, ng IH 14 ik i tia gamma.

Th cnghimti/h h”

nHiliQuichiyt %0

L' nh la 24,45 Gy/phutK/} qul cho thy, trong diliQut 5 0

h ai’ nd Irp&hoai tdy va dau tay, 4 “@g vi sinh v gifm mth h

Qi llachigaohotom) khi L
n £ md c kdaén nghién

nh€e L 8§n

@y1.500 Gy sudiliQu ¢

Gy1.000 Gy cholc

chi/p x4 KJ3 quf' L ‘& trinh bay Blng 35, B[ng 36, Hinh 35 vaHinh 36.
B[ng 35. T h a’yi vi ginh vd trén ¢ khoai tay theo @ chiu ¢ a b ¢ xUtia X

khiQQtktng

Li Qu chi/ju x4 S vi sinh vat T'I' s ng sé6t Sai s
(Gy) (CFU/gram) (%) (%)

M>u “ilch ng 275.071 100,00% 1,16%
50 210.362 76,48% 1,97%
250 90.399 32,86% 2,04%
500 25.339 9,21% 2,42%
750 10.286 3,74% 2,67%
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Li Qu chi/u x4 S vi sinh vt T'I' S ng sét Sai s
(Gy) (CFU/gram) (%) (%)
800 2.921 1,06% 3,14%
900 1.965 0,71% 3,35%
1.000 1.615 0,59% 3,47%
1.100 1.356 0,49% 4,78%
1.500 1.173 0,43% 6,18%
-
‘U) 100.00%
+~ 90.00%
-
> 80.00%
= 70.00% [
= 60.00% | - y = 0,73186.004
" R2 = 0,9144
50.00%

40.00%

Vi

30.00%

%

20.00%

10.00%

o}
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

Li Qu chiJJu x4 (Gy)

0.00%

Hinh 3.5.4n h * hg®Q chiu x4l vi sinh \e trong m¥u khoai tay
B[ng 36. T h a’yi vi ginh vd trén qu dau tay theo @ chiu ¢ a b ¢ xUtia X

LiQu (Gy) S vi sinh vat T'I' S ngsoét Sai s
(CFU/gram) (%) (%)
M>u “ilth ng 359.380 100,00% 2,10%
50 281.970 78,46% 2,35%
250 162.044 45,09% 2,98%
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LiQu (Gy) S vi sinh vt T'I' S ngsoét Sai s
(CFU/gram) (%) (%)
500 53.296 14,83% 3,17%
750 20.361 5,67% 4.54%
800 8.949 2,49% 4,21%
900 3.845 1,07% 4,18%
1.000 2.228 0,62% 5,89%
1.100 1.833 0,51% 6,17%
1.500 1.725 0,48% 7,98%
c
¥ 100.00%
+  90.00% F.
) B
> 80.00% | *
< 70.00%
= 60.00% y = 0,9296&004
0 R2 = 0,9283
50.00%
"~ 40.00%
>
< 30.00%
20.00%
000%| TS
0.00% ]

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
Li Qu chi JJu (Gy)

Hinh 3.6.4n h * g®Q chiu x4l vi sinh \d trong m4 dau tay
T. Blng 35 vaB[ng 36 ching ta c6 tthby raags | “@g khug IE° tHl o[
cac liQu chiy x4LQuthgy h hn WBo8vri g Kilch ng. Mi  t €hnga quan
iQu chip xdtia X vas | “@g CFUtrongmu ¢ - . mg & umthvhilh€
trong nhiy nghiéncu tcr € ©y KH®atRX0XR9), Zh@nag (y2&0 ha,
L ‘& thwhi nrd qua B quf ¢ anghiéncu n “ y .. s@ilurBfng 35, B[ng 36
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chotdy, khfn t ng 't khdgultk d atia X trong khoaitdyt hhn ‘dcé&&u t Oy
iQuchiputhh cl ng ndhn@ycodb: Hb° nge h Hig b 62 dau tay
thichAipchovisinhetntivaphattid h hn t r onggh Hd&Hbai thyr €
vih Qth ctjc 1 ng 8 buavic phan hut nhiénthidautdydb hng hhn
ghd nhiQu IFn khoai tay.

Theo VinY h ¢ (Hoa K8) va, y ban Hi * niy Nghién cu Qu ¢ gia (Hoa K9
vQLl § mih vi ¢ s d, ng tiéu chi khoa rt va tiéu chdf hi u sud cho th ¢ ph¥n an
toan(US, 2003) s | “@g khi I hily k W Yéu du va chigh nnch  “le@ i gia
trt <I*Wn<1CCFU/ gam, Gyehdun' gy il r a@ vigatld 50
CF U/ g aim. mg@ghién cu nay la ¢ khoai tay va qiid ©u t ©y ,| “@o L -
khu§y I hiu khidnthip ¢ -t ©hlntigy o hu Eoul p Blng 35 va Blng
36chotby” liQut 8 0 Oh 1500 Gy thi's| “@g khigr ILE° m ¢ chad nhh
L. T 1. 10 0/h G500 Gy, sl “@g khi I hilu khi gim chdm va khéng
L§nW Do LGy "EBOGOQchipxidti ©u tromgay(vghi °n
£ I $ngsotthp (idE3%)-<s | “@g khuq Ik hifu khi chid nheh  °Lc @ieo
tieu chuq).

Blng37.S t hays Il'@gkhvhlle trong khoaisli@y¢ khi th
L' nh liQu chiu 1.000 Gy

. S khuXn hi Sai$ s khu o Sais t'|
Subt li Qu XJ‘I d _ ] n T 1 sng .
] Khi hiJu khi s ng (%)
(Gy/phut) (%)
(CFU/gram) (CFU/gram)

M>u “ilth ng 275.071 2831 100,00% 1,03%
3,370 2.397 26 0,87% 1,22%
8,630 1.247 17 0,45% 1,36%
12,572 1.130 15 0,41% 1,33%
13,870 1.025 12 0,37% 1,17%
15,204 1.156 17 0,42% 1,47%
19,120 1.383 20 0,50% 1,45%
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. S khuXp hi Sais s khu o Sais t'[
Sudt i Qu Xn d _ ,XJ’I T 1 sng .
] Khi hiJu khi s ng (%)
(Gy/phut) (%)
(CFU/gram) (CFU/gram)
24,450 1.616 21 0,59% 1,30%

S bHiho& vi khuXy sau khi chiu xdkhéng chph, thu ¢ vao liQu chiu ma con
ph thu cvao stllliQu . DofnthiFphi ¢ L § n h rgic & sl li§c JUKH
n £ nighod vi khwhr. K gul nghién cu khi ¢ L'nh liQu chiu 1.000 Gy va thay
UisudliQut 3, 37 Gy p2hd/4t4d 50 "@yrihpbaysBlngl3e@, Bng 3.8
va Hinh 3.7, Hinh 3.8.

o 1.00%
c
\(/7

0.90%
c 0.87%
Oﬂ '\

0.80% \
c .
X\ \
> 0.70% \
= .
x \ 0.59%

\
— 0.60% | L
> : 0.50% -1
S \ .-
= 0.50% \ o
45% - 0.42% :
0.45% )%‘ 0.41% 0 -
- o
0.40% R I
ey
L
0.37%
0.30%
0 5,000 10,000 15,000 20,000 25,000
Sublt i Qu chiJJu (Gy/ pht)

Hinh 3.7. PhFn

tr YmMeEmg s -t

t r on g ithetsudHiQ chi®© y

t hay
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t hay

K hi

Blng38.S t hays Il@gkhvqllc trong d©u4isuHO®, ¢K nA
liQu chifu 1.000 Gy
§ S khu Sais s khu o Saist'l sn
Subt li QU _ Xﬂ _ ) & T1 sng J
] hi/u khi hi/u khi (%)
(Gy/phut) (%)
(CFU/gram) (CFU/gram)
MXu il 360.210 4101 100,00% 1,14%
ch ng
3,370 2.240 26 0,62% 1,16%
8,630 2.135 22 0,59% 1,03%
12,572 2.115 19 0,59% 0,90%
13,870 2.019 21 0,56% 1,04%
15,204 2.087 23 0,58% 1,10%
19,120 2.067 20 0,57% 0,97%
24,450 2.080 24 0,58% 1,15%
C 0.64% ,
> 0.63% .
5 062% | —¢ 0.62%
£ 0.61%
= 0.60% T
0.59% D a2 G
— oomo ) i P T
> 8:2%0 1 0'58/1 0-57% ‘{-584’
0.56% —I 0.56%
7 0.55%
<" 0.54% >
— 0 5 10 15 20 25
Sublt 1 i Qu (Gy/ ph
Hinh38.PiFn tr XYmMEEmg s-t tr ong icu@EiliQ chy
Khi sudl liQu"~ t4 13,870 Gy/phit, thi Khn £ n g Hi hddnvi ¢inh wt cao
nhi, ch con 0,37% sov tgh ch@axic hkhi it htatyb glmh o
hhnHIBQU 13, 870 ~mywikpuhian H |1 c€ & tuynngiénménnh

hhn 1% ’shg®@ khih

bfun L
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T. céac K} qul khlo sat WIiQu chiu va st liQuchii x4  p h €la chiu xé h
b3ng tia X v i liQu 1000Gy, sHi liQu 13,87Gy/pht 1a hiu qu LW ¢ ch]céc vi sinh
vd. SWHIliQu n "y “@lefnng WRH[&sat lQu hi u qu vQit’/khéng bih | g di
truyQn trong thi nghim ti/p theo.

34KhlFo s8t sDNAiIitUIm° A, kilygoai t©O©y v~° dOu t Oy

nWkem xét liuchiu[n h “mg@hB t h a yDNA ¢, a khoai tdy va dau tay
hay khéng,ching toiti/h hanh kixh tra DNA cacac mu  t r 0 mgdh p khong
chip xd(mx “ilch ng)vim@chipxd Trenfng gel ‘sidiucoé whhg L i
vtsanghinléntrén@ gel | 7 vVink Hoge pftb@m dt)§ch nhau th
nh€ tHn39.g C§c b maihga the®hnh phan 0 va 1, theo hang ngang,
md n" o c- bingktgthrig | ¢- 1biBimg RpHiclatacmdd . C§
nh pho©mM Lhi® nhcxLkc &b& nhém m CBDP, ScoT va RAPD. Sli" u
sau kdnmahda® ‘&x lyb2agphfn mQn NTSYSpc. T giao din chinh ¢ca
ch€hng " h Sidilarhy, xddhhi n hpthdd nh € 18 Nmdhs IBu cac
bfngt Ph |,.cd @ nhidhgf i |l e Excel v ot Itn°prutv f ill €u sfé

I'nh dchg NTSYSpc phfn Output file. Nl chu t vao bW ng8Compute’ W
ly kJ} qui.

2 2 a2 A 222 A R R R R AT 2 AR AR AR R AR R

TIgETyNIEpEERT YRR IS

Hinh 3.9.Vid, hinh chp[n h " nldicac m blag m i SCoT12 (phia trén) va
SCoT29 ()phz2a de€
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E¥] NTSYSpc -- SimQual A=l

File Options Help
| K —G&mpule-ll E@Cancell ﬂglusel ? Help |
Qutput & transf.
Ea.:ameters: Argquments:
Clustering /7 .
Graphics \Lﬂﬂll,ﬁkz ____________________________________________

Ordination By rows? I
Sirmilarity |~ . - [l et

FRelent S
aés.

Genetic distance

o=

Interval data

N

Clualtative data

(|
’| Ourput fjle

Positive code 1.00000

Negative code 0.a0oaa

Hinh 3.10. Nhdb S i uva xidl "nii dhg NTSYSpc

S liul &€cmahoatfiptcx lybagpHnmdn NTSYS-Pc2.1, K} qu
t h u’ c'Lcéc BHng 39, Hinh 311va Blng 310, Hinh 312chottBfmc . £ €hn g
I ng ¢ a cac nhom i CBDP, ScoTVAaRAPD m¥1 khoai t ©y ‘w° dou
chipbicacliut 100 fay.200 Gyv. i sudl liQu 13,870 Gy/phiso v i mXu
'ich ng.S d o n g hchnmateén §iliQ nay la vi Bag nhiu th ¢ nghim
t rce L -, NJCHnhlthingfiimi va c6 K} qul t ©h nigl alvao quy hech
th cnghim c1 ng liuh © ha mb kBAc, theo cac cong wQIliQu chiu x4
th ¢ pi¥n ¢ a WHO, 1iQu chirp c6 titM ° dh 10 kGy ma ¥ [rd bfo an toan
(WHO, 1999).
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Bng39.M ¢ , t €h’nng (M) giacacmu k h o a’ic chi©ditia X i cac
liQu khac nhau so v m»@ " ilch ng khi s d. ng cac k thud CBDP, ScoT va RAPD
rieng €vaphih pd liut c[bak thud

M ¢  t €hnug (%)
LiQu (Gy) D atrénd Ii uph'i
CBDP | SCoT RAPD .
100 98,61 | 92,65 89,80 93,69
200 99,31 | 90,20 92,52 94,01
300 97,92 | 92,65 91,84 94,14
400 99,31 | 94,12 87,76 93,73
500 96,53 | 91,18 89,80 92,50
600 98,61 | 88,73 82,31 89,88
700 99,67 | 94,12 92,52 95,55
800 95,14 | 92,16 90,48 92,59
900 99,31 | 93,63 94,56 95,83
1.000 97,92 | 94,12 93,88 95,31
1.100 97,22 | 95,09 87,76 93,36
1.200 97,92 | 97,06 96,60 97,19
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< 100% , —e—CBDP ——ScoT —@—RAPD —0—T€hng L" ng TB
=1 99%
> 98%
c 97%
0

-qC) 96%
— 95%

94%
S

93%

92%

91% >

0 200 400 600 800 1000 1200

Li Qu chi Ju ( Gy)

Hinh311LM ¢ Lt €hnng (W) giacac i k h o a’ic chil©ditia X ¥i
cac liQu khac nhau so v m>u “ilch ng khi s d, ng cac k thud CBDP, ScoT va
RAPD riéeng Evad lif uphih p

Bfng310.M ¢ ., t€hnng (W giacacm@ d ©u ctel@y xUtia v i cac
liQu khac nhau so v m@ " ilch ng khi s d. ng cac k thud CBDP, ScoT va RAPD
rieng €vaphih pd liut c[bak thud

M c  t €hnug (%)
LiQu (Gy) D atrénd I uph'i
CBDP SCoT RAPD o )
100 97,35 93,54 91,56 94,15
200 98,15 96,56 93,58 96,10
300 95,87 97,54 94,56 95,99
400 99,02 96,89 92,67 96,19
500 97,35 98,73 93,54 96,54
600 96,85 97,65 95,65 96,72
700 98,76 96,87 93,54 96,39
800 96,58 98,79 94,78 96,72
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M ¢  t €hng(%)
LiQu (Gy) D atrénd Ii uph'i
CBDP SCoT RAPD .
h p
900 98,56 97,36 96,87 97,60
1.000 95,65 97,89 92,56 95,37
1.100 97,86 98,57 91,56 96,00
1.200 98,32 96,58 94,78 96,56

Ti/p theo,chlng t6i tih hanhnghiéncus [n h * g€ a s liQu I1én s thay
L” i DNA ¢, a m¥u khoai tay va dau tay v1iQu chiu ¢ L'nh la 1.000 Gya céac s
liQu khac nhauheo céac gia trsau: 3,370 Gy/phat, 8,630 Gy/phut, 12,572 Gy/phdt,
13,870 Gy/phut, 15,204 Gy/phut, 19,120 Gy/phat, 24,450 Gy/phitqll trinh bay
 Blng 3.11, Hinh 3.13 va®g 3.12, Hinh 3.14.

100% CBDP ScoT RAPD Twong déng TB
99%
98%

97%

.

% twong dong

96%

95%

94%

93%

92%

91% >
0 200 400 600 800 1000 1200

Liéu chiéu (Gy)
Hinh312M ¢ Lt €hnng (AW giacacmu d ©u’ ctcliy xdtia® v i cac
liQu khac nhau so v mxu " ilch ng khi s d, ng cac k thud CBDP, ScoT va RAPD
riengi€vad li uphih p
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Blng311lM ¢ , t €h'nny (W) giacacmu Kk h o a’icchioditia K diQu
1000Gy/phut vi cac liQu khac nhau so, v mXu “ilch ng khi s d. ng cac k thud
CBDP, ScoT va RAPD riengrvaphiih pd liut c[bak thud

Subt liQu M ¢  t €hnug (%)
chiJu
(Gyfphaty | CBPP Scot RAPD | b aténd I uph ik p
3,370 98,21 94,89 94,18 95,67
8,630 98,17 94,67 94,11 95,55
12,572 98,11 94,50 94,02 95,41
13,870 97,92 94,12 93,88 95,37
15,204 97,98 94,11 93,87 95,32
19,120 97,82 94,02 93,54 94,90
24,450 97,67 93,87 93,25 94,82
2’ 99% , CBDP SsCoT RAPD Tehng L ng TB
3 98%
97%
(@)]
< 96%
L
D 9506
- 94%
X
93%
92%
91% >
0 5 10 15 20 25
Sublt 1 i Qu (Gy/ phvt)

Hinh313 M ¢ , t €hnng (W) giacacmu k h o a’ic chi/©ditia X “@iQ
1000Gy/phat vi céac liQu khac nhau so v mxu " ilch ng khis d ng cac k thud
phan tich van tay DNAiéng i€Evaphiih pd li ut c[bak thud
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Bng31l2M ¢ , t€hhng (U giacacmu d ©u’ ctct@ly xUtia®" liQ
1000Gy/phut vi céac liQu khac nhau so v mxu " ilch ng khi s d ng cac k thud
CBDP, ScoT va RAPD riengrvaphiih pd liut c[bak thud

Subt liQu M ¢  t €hnug (%)
chi/u
(Gy/phary | ©BPP | ScoT RAPD | b aténd I uph' ik p
3,370 08,13 96,01 92,87 95,67
8,630 08,11 95,87 92,68 95,55
12,572 97,91 95,68 92,64 95,41
13,870 97,89 95,65 92,56 95,37
15,204 97,87 95,56 92,54 95,32
19,120 97,36 95,10 92,24 94,90
24,450 97,24 95,11 92,11 94,82
9% o —e—(BDP —8—SCoT —@—RAPD —o— Tuwong déng TB
98% © o—

97%

on
5 96%

&
T o %
2 ®
g 9% -

94%

% tu

93% o

92% @

91%

A 4

0 5 10 15 20 25
Suit liéu (Gy/phiit)
Hinh314M ¢ t €hnny (W) giacacmu d ©u’ ctcl@y xdtda® liQu
1000Gy/phat vi céac liQu khac nhau so v mxu “ilch ng khis d ng cac k thud
phan tich van tay DNAiéng i€Evaphiih pd li ut c[bak thud
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T kijqunghiencus t hdiycal DNA k hiiliQuthifpaxdit 200 Gy
/) 1.200 Gy visudiliQu t hiay3 ,137 0 G 24p50%GyYy/phiit, & qul cho
thby trong ba k thud kish t r a ~ hg@laDNA tii k thud CBDP cho mc | L
t €hnrgg Lc a o :hhudh SchiTavd RARD.
K/Tqu th cnghim c¢ 1 nmriogkhiliQuchipxdt hayt 00 Ay L
1.200 Gy thimc . t €ehnmycdcacmu L «chiifextdcés t h d yso Vi
mX¥u “ilch ng, vamc | £ €hnrgg WdFn 9 2 %. dy, Nd tdomg di liQu
trén cho mc L 2" tkhuqdrid Ho qun khoai tay va dau tay maév [ri blo chi
|"®@g cl nlgnbloh@nl t o”is denh $Hn pgg AU chip x4
S bi/h  ndgditruyQ’ cacméu khoai t©y v dWu Et€eOy |-
x em [MmblodHll ° hg@®@a khdongn h “mgFhl nigié dung. Co6 teh ra’
cac nghiéncu t €hnrge t ©g Hhc kac md lba mith nubi & mod pHn
anh théng qua :k thua DNA fingerprinting la metAFLP trong nghién @ ¢ a
Or § o W&rkao ws kngs,2020,s t h a ybi/Jt g céthM ° fh 10,46%
"iv ivicnudi®f b3 hrg. MbkAc, caddi qult h & ydo Ehiu xdc T n g
I ‘& ghinkthla co thAd s ach acac saitng DNA( ¢ § ¢ ~ tDNA)yt cla sau
kholng thi gian sau cHiu xXf DNAcpie&fiivaquay®Qt rang tfb§i ba
(Or g o ws kas, 2020;Fukva ¢ ng s, 2010).

T kJt qulf L8&8nh gi8&8 kh[ ntng bblt hoUt

dou t©y, kJt h>p v.i kJt qul ki Wm tra t?
L i cNCSalg,n ¢~ L nh | iQu chi/JJu 1.000 Gy
v.i tia X), v°' 17,700 Gy/ph%t (L i v.i cl
blfo quln khoali t©y v dOu t Oy. V., i Il i Qu

th ¢ phXm t h@binbmhegaVitNam@i chuu chuXn qu ¢ g
7249:2008, ISO/ASTM 51431:2005)
3.5. Khl ntng bl[o quln khoai t©y v~ bi/Jn L
gamma

T. kJ3 qul nghién cu vQkh[ n £ n @ch]vi sinh w, ki h p v i k/T qul kh[o
sats t €hnrg ¢ & DNA gi a md chiu xdva mdi “ilch n g ng th i c6 tinh
Lhkhfntng ‘tisudhyQda m8y ph8t ti aWBhg8kh[ti a g
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n t np gpn khoai tay,nghién cu sinhch n | a cac I chip xUtia X va tia
gamma 8in h [gnitsigkighh khoai t ©y nhe€e sau:

- Chi/u xYtia X v i liQu chiu ¢ L'nh la 1.000 Gy vi sudl liQu I' 13,870
Gy/phv;

- Chi/p xdgamma vi liQu chiu ¢ L'nh & 1.000 Gy vi suHl liQu I' 17,700
Gy/phv.

35 1. Khd ntng bBonguéemi Klhoxtvi tti©y X v~

Ch Yan gQ bup khiikhoai tay fiy mfm th® tinh b t bén trong khoai tay&s
chuyw hoé thanh cac b ° hgeva s chuyw hoa tip theo ca cac 181 ° Bgahay
c6 thwtl ra cac hp chil th cHb khéng c6'li cho s ¢ kholg a  higié ding.
n Q nay €bHil i cho nha ndng khi khéng Wblo qun lau dai nfRn tranhtinh tithg
L‘@emoand gi §cgidthi nii@uoa.

Vi' ¢ chilp xUkhoaitay lamt p h<€hn g ‘p bidmo dub nhgn khdh
ph.c nd @hirén. Thc nghim ti/h hanh trén_c khoai tay vi chi/u xdb2ag d”
hai Iod b ¢ xUla tia X va tia gamma,’th gi an t Whe7dhang.»vits hithn
[nh Ho qun khoai tay theothi g i  aminhbag Hinh 315, B[ng 313.

Th i
gian
b[o

quin

M> “ilth ng M>U chiru xUtia X M>U chiru xUtia gamma

thang
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thang

thang

thang

thang

thang
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thang

Hinh 3.15. Hinh [nh khoai tay chiu xtva khéng chip xdtheo thi gian Ho qun
Blng 313. Kh['n £ n[@ qun ¢ a khoai tay Bag chiu xUtia X va tia gamma

Hinh T | nfy mfm v"™ th™ i ¢,
t h, o . .
b o theo th i gian bl[o qu

g u | TO [T15[T30|T45 |T60 |T75|T90 |T105|T120|T135|T150(T165|T180|T195(T210

Khéng| O 0|2 |56 |100| - - - -
chi
x Y

Chi 0 00| O 0 0 0 0 5 10 | 24 | 28 | 30 | 32 | 35
x4 t

Chi 0O |0O|]0O0 ]| O 0 0 0 0 0 8 23 | 26 | 28 | 30 | 31
x 4

gamma

Quy. c i " Ing&, qu sau thi gian Ho qun cont 70% $ | “@g Ho
qun ‘lcet h3 L §n hg. XetKEqullblo qungign t ¢ sau thi gian 7 thang
kWL e thu hdth cho Hic[ cact T n@ h p khoai tay khéng chiy xdva khoai tay
chi/y xYv. i liQu chiu 1.000 Gy, K qu la khoai tay khong chiu xXdb n[y mfm t
thangth hai , v JptcahattidM- tthi™ njnthaagdly 7 (Hinh 315). Tuy
nhién,t r on g Qekimhbjo qUi,k h o ai  t/@xHtialX« i li@hchiu 1.000
Gy co thAb[o qun ‘LlcOnthangth 6, trong khi/uXib ighntmaai t ©
(cung liQu chirp) thi cé thAb[o qun Jthang th 7. Ngoai ra theo quan s&tQngoai
¢ a ¢ khoaitaychip xqth igiandoqun ¢ " ng | ©u t h3 khoai t
delhiumdl e, €mkhi ° hge
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Khoai tay chip xXdigamma co tbloqun | ©u h hn Jkx§lloRegitia t ©y ¢
X. Ly dola dob ¢ xdgammacé thAL ‘& chiu xdlQu h h nHd ¢ca¢ mibg & ¢
khoaitayt r o n g “kwiitia Xthi KHCn £ n g/u xt1IkQi trén cac rrbb hth ch]
Thdvdy , ti a X v@ilaldxdl igtamoacaclchiom% phot on, nh
n £t n gng khé& nhauM ¢ . Buygilm ‘cn@  chum tia photon, t khi qua ] p
vd li' u c6 mRdayx tuan theo Cong trc (32) sau:

"0 "0Q (32)

t rong Ls suggith tuyphinh, c6thn g uy ° dgayf{vl’ ° ngtigh theo
cmlH s suygimtuyh t 2 nthue y'ho ° ngcm ghotond va lod vd
i'u m”™ n- " Eisuyglmxangld khi "mgnghoton “mgng b®
thicongmt nt'mg Ip®Ot odli lldd Zgamglnthih s suy gim

cang | n.

T congthcbMith s suygim ch®¥m phot on ‘kngid clhti gua
d dang bl °E &um tiagammatngi n®Co ( n’tng tgunglbieh ca b ¢ x4
gamma phatratngin® o |~ 1,253 MeV) c¢c- t2nh L©®m
khoai“ngt®is, suygim chm ti a gamman nécgumwa ng nt
X khi Li qua khomgiccti®y 1@ i Qens)lamkchoigh | €
n £t n g lkQi trén mHva bén trong.ckhoaitdyca tia X k®m. hhn t
Do Bmchokifnktng Bhgla Kk hoaicchiloxiblig¢ tia X cao
khoai ~dcliyp xdb¥y tia gamma, ¥h JJL , mlikhi "heé t Engi, thay
ho§& | T [ntmgqgun€glim h hnicki xthbag tia gamma.

35. 2. BiAn Ling h-a I|IT Dbei chiAu xu tia X

Ch¥ng t?ti tsi8n sh” nbhi Jknh [Lo nd& Wh a ® LikTh € ua
bllo guwidt ng~ "y t h. 15, 30, 45, 6 0, 75, 90
210.Sa u chiing,téit Jn héhbXtdolkt nagcicthblt( TSS) ,h v tlL
mblt kh” i | € ngv¢, ds ntgbltc e[ @i8ncg mX¥wu c. (2. 7)
KNgutfhu LL€te3*nh b "W ° B[ng 3.1
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B[ng 314. KJ3 gqu kh[o sat bin | g hoa ly ca khoai tay bi chi/u xUtia X va tia

gamma
ChuXn L, acik#hongc ha Jwh xedhi @y x 4 tti me X
H3 nh .
gian bl[o quln
blo ¢
TO |T15| T30 | T45 | T60 | T75 | T90 |T105|T120|T135|T150|T165|/T180|T195|T210
Khoéng
o 1491(53[55[57(59| - | - | - | - |- |-1]-1-1~+-1]-
chilJ
Chi Jju
« 49|54|56(58/6,1|62|65|66|70|74|79|8,6/|10,7| - -
Chi JJu
49|54|56|58/60|62|64|66|69|73|78|85]|9,8/10,8/10,9
gamma
T " ng chblt rayna hlohkohatiamrgt @) Ju x W “v 't i cah ig/hunnmxa
blfo qufln
Khdéng
_ 4,81|5,16| 5,24 |5,35|5,55| - - - - - - - - - -
chilJ
Chi JJu
i X 4,81|5,31| 5,42 |5,61|5,79|5,87|6,02|6,21/6,29/6,32| 6,39 (6,41|6,52| - -
ia
Chi JJu
4,81|5,26| 5,34 |5,45|5,65|5,69|5,89/5,97/6,04/6,12| 6,14 |6,20/6,286,29
gamma 6,31

gi ITm khcj al ®hkehgtin( ge)¥oyhi Ju

x & v "t icah ig/humnmxal

blfo qufln
Khdéng
) 6,12|8,12|10,76(14,27% - - - - - - - - - - -
chiJ
Chi JJu
i X 0,00(3,49| 4,68 [6,19|8,19(12,2118,2321,1124,3928,02 30,1231,0434,2§4 - -
ia
Chi J]y
0,00(3,47| 4,60 [6,10(8,09(11,9216,7319,1221,2225,22 26,23 28,5829,8432,6933,62
gamma
Theo th i giB&svilcthaXqulEn attlkhdai t Oy
tr€ ng h p chiJuQuUcwmd Skharng bami JTF u

Cv:

a
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Qo

L ng .t hfii’ @14Bf ng cASScthhub{yn ,IL. @d¢ifdn Kkh i I
clng. tX®yg tUYi c%ng m t th i LiWm bl[o qufTl
c6TSSchuXn ¥ BcidiIm kh i 1€ ng LQu tktng
bJubng tia gamma. nb Gi[nnEng:- LOMWXIuly °ai Vi
khi tamgiafuma L ng LQu hhn khi ctagBmmai & «X,
c chJ] t°t qug8 tr3nh h!'! hblp c_,a ¢, khoai
chdm hhn.

KNt qauHuXm ttngctid 4,9 | °n 6,1 (L i v, i
v TSS ttng t. 4,81 | °n 5,79 (L i v.i ti
guln khoai t©y cohuXmu WUY.888dt rgoingg tnrghi °n
ph% h° p v, i kJJt qul ngh¥Feftranvec o, onghasJps®OC

Trong su't th i gian blo qulfn, kh™ i 1€
do t ¢ L, ht* hblp ttng t2ch lu: theo th i
do L- | "m gilm kh i 1€ ng. Hi u qul gil[lr
khoai t©y b3ng b.c¢c x99 clng L€ ¢c ghi nhdn
ch¥m el ectron clng nh€e b ¢ x4 g@mMmamai (Et e
c, ng2G17) . C8c nghi°n c¢c.u tre ¢ LOy L« cl
t"c L, h?! hblp c.,a khoai t©y c¢c- xu h<€e ng

L i chblt c¢c,a c8c c¢c., khoai t©y L€ ¢ chi Jju
gian ¢c- thw | ° do [nh h€e ng c,a chiJu xU
mal ate dehydrogenase. C8c nghi °n ¢, u tr+¥

hoUt L, ng c,a malate dehydrogenase ttng ¢
| °n, do L- dXn LJn giBanc hkih).,i 11999ng nhi Qu
3.6. Khl ntng blfo qulfn dOu t©y v~ btiaJjn L
gamma

T €h n g h €okéantrén c khoai tay, Kt h p K} qul kh[ n £ n gch]vi sinh
vd,s t €hnng ¢ & DNA gi a m4 chiu xdva md " ilch ng ¢ a dau taynghién
cusinhchnl acacl@uchipxdt i a X v~ W 8 a h g @anié@ndgkgtin
dOu t ©y nh€e sau:
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- Chi/u xYtia X v i liQu chiu ¢ L'nh la 1.000 Gy vi sudl liQu I' 13,870
Gy/ph.

- Chi/p xgamma vi liQu chiu ¢ L'nh la 1.000 Gy vi sl liQu I' 17,700
Gy/ph.
36 1. Khd ntng bd9onggqoahhnAdoOxvy t ©O©ya X v~

Chung t6i tih hanh chiy x4 dau tay Bag tia X va tia gammaCac md sau
chi/p xAdL ‘& blo gun t r Qurkign t Lnhién khéng cé anh sang ¢rti/p chiu
vaomxu. K/} qul quan séat quéa trinh phan hua pfn  t r £ mithéoeh i gian o
quing aqud ©u f{ &tynh WAy Hinh 3.16 va Bng 3.5.

Th i gian N o MXu chiru xdtia
M>u ilch ng M>u chiu xYtia X
b[o qun gamma

Dau tay
v. a thu hai
v  ma

chi/u x4

Ngayblo
qulnth
ba
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Ngay do
quln th

chin

Ngay Ho
quln th
m€i hai
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Ngay Ho
quin th
mei |

Hinh 3.16. Hinh [nh dau tay chiu xdva khéng chip xUtheo th i gian Ho qun
Blng 315. Kh'n £ n[@ quin ¢ a dau tay Bag chi xUtia X va tia gamma

H2 nh % blfo quln L€ ¢ qul doOu t Oy
blo q . N . R R . R
N g~ yuti€n | Sau 3 ngay| Sau 6 ngay| Sau 9 ngay| Sau 12 ngay| Sau 15 ngay
Kh!ng - - -
. 100 92 30
x Y
Chi Jju 100 100 94 84 75 39
X
Chi Jju
100 100 94 85 75 40
gamma
Th® i gian blo quln tktng L8&8ng kWdaul °n L
t©y chiJu x4 v, i 1.000 Gy so v, i mXu L i
c.a m t 1iQu chiJju x49Y n"o MWWOm ngd©u k
khitng b th i r_a th3 xem nh€e L8p . ng VvQ
ng" "y blfo quln th, ba, t h3 byng c¢c[m quan
ch¥%ng h, ng rblt nhanh ° c¢8c¢c ng"y sau L-.
KJt qul nghi®°n ¢c.u cho thbly | i Qu chi Ju
r.a sau c8c m c¢c th | gian blo qufln. C. t
khing th i r_a ch”™ ¢c,n 92%, 30% v~ 0% t €

9 ng'y; trong khi 1iQu c¢chiJju °~ 1.000 Gy
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Q

100%,9 4 %, 85 %, 75% v° 40% v, i t h i gi an Dbl c
k®o d"i th i gian blo quln c¢c,a doGu t©y b
L« ¢ chJ s, p h § t Rhizopu¥\siolonifeva rmHBm rmod,i mHim
h, ng kh8c (Yu v"™ ¢, ng s , 1995).

Khg8c v,i qu8 tr3nh blFfo qulfn khoai t Oy,
x4 tia X v° tia gamma khlng c- S khsgc I
theo th i giantlt®€® ng€ehnpachicHho x¥ tia X
ni Qu n"y I do dOu t©y c- k2ch th+€e ¢ nh,

X v¥n ¢+ thW chi/JJu L€ ¢ LQu c8c mHt c_ a ¢
36. 2. BiAn Ling h-a I T begi chiAu xu tia X

S lfuthcnghimgiatr, hotkn'i , T $BSvachid , Kcidg a dau
tay chi/u xtva khéng chip xU(tia X va tia gammajheo cac me th i gian Ho qun
(bt Fulblo qun, sau 3, 6, 9, 12, 15 nday ~ lt t8nh bay BIlng 3.35. Khi th i gian
blogun t £ ngi thg®imkEh, n W3 gannelip xAbag tia X va tia
gamma thi khéng cg skhac bit r » @ naygd taili thich 1a khi thi gian
blogun d©u t ©y “ct thd b va Gua trinhHad htaaqld ©u t ©y c 1 n
ttng | °n’i Ih°'mngt| e@eydadtawalamgimkhi ° hg® a chang
(Ayranci, E. va S. Tunc, 2003).

Blng 316. KJ} qu kh[o sat bih _ g hoa ly ca dau tay & chi/u xUtia X va tia
gamma

n., gilm kh i | €khangc {i%Ju cx & wW©uc htiC©Yyu
(ngay)
H3 nh t h_ ¢
. TO T3 T6 T9 T12
[t h i (
Kh®ng c¢h 0,00 10,02 15,20 - -
Chi Ju x 0,00 9,92 10,10 13,25 17,55
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Chi Ju x¢ 0,00 9,93 10,07 13,27 17,56
n, eHa didéngcthciyJju x4 v~ chi Jungay)d t
Khltng c¢h 3,39 3,38 3,39
Chi Ju x 3,39 3,39 3,38 3,39 3,39
Chi Ju x¢Y 3,39 3,39 3,38 3,39 3,39
ChuXn B, aadiddngcthciyJu x4 v~ chi JJungayH
Kh®ng ch 6,7 6,8 6,8 - -
Chi Ju x 6,7 6,8 6,8 6,9 6,9
Chi Ju x4 6,7 6,8 6,8 6,9 6,9
T  ng chblt r n hokhondgcehn JJu%)x Yc vda cdu tu
(ngay)
Kh®ng c¢h 7,4 7,4 7,4 - -
Chi JJu x 7,4 7,4 7,5 7,5 7,6
Chi Ju x4 7,4 7,4 7,5 7,5 7,6
Ngo~ i cgoiy nwgf” g Qu ki n todd a nh@nmig©y L
thu, ¢ v~ L'i Quhikiminl tthhyEomagWédm, ¢, a dou
c, ng s . KJt20Pwl) .nghi °n c¢_. u c,, apH ugdfhn 8mh @ " |

t hayt rlonig

ey
LJn L.

ph¥®gh’ p

su'btf ot lpHdI3n,g3 %.n KJJtL qudH
vt ri €. ctt m@gb Lc nhy
pH(Maa acd®@u vt ©y

V Qh e X nacidv, ~

t h* i
ttng

ho-

gi an

t heo

tlandoli |
ttngnénbeoc¢chuy Wn

t aacid v~ L

¢

ng

gXmnc _ca

hos8

L€

ng

S.

c h,bitg hi &m ko U
bfbn§lisPhiv, nh@r dydohdi
quW dou

ng trong

gamma
2017) .

tckéaguthed h bly
Ll Fai .n g
c®Yynbcl melt

bLauni

tr §i

trong
kh'ng
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Clngs't_l i  wu6cBlon gt h3blyl, khng c- S kh§c
blfo qulfn dOGu t©y b3xung tia X v° tia gamm
gamma trong bl[o quln dOu t©y LQu mang | Yj
di "  n an to"n ph-ng x4 th3 s d_ng m8y pl
d,. ng ch¥%»ng ta td&t ngu n ph8t, trong khi t
cho d% khlng s’ d. ng.

3727T-m t &t 3ch€hng

Ch€ehng 3 L« tkiljguhhghidncy ng dong e Xlva tia gamma
trong o gun khoai tay va dau tay. Tk/3 qul liQu chiu xdva s liQu chiu x4
théng qua Rivh tra i ho4 vi sinh vdt va kiwh  t r a’ i DNAacya cdt i khoai
tay va dau taynghién cu sinhl « * rc hlc®Q va st liQu chiy dung trong Po
qin khoai t ©y ngantodnGs phn©w ~ L' §imiandio qum.
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KeT LUxN Vé KI&eN NGH,

KJ} luch
N, i dung nghién cu ¢ a luch an th ¢ hi n trén 02 céngi ¢ chinh Ia:

-Sdng tia “Xgtit n@gl 6 6k ¥hblo fun khoai tay va

dau tay

-S d ngngun “ng v %C o Wehi/ xdblo gun khoai tay va dau tay.

K/Tgu nghiéncu L'« cldB chiy xdva siiliQichipxdti €©u tr ong
b[o gun khoai tay va dau tay thong quanki tra i hot vi sinhvdvas t hay L
DNAT L ©y cliwygmilcalubén Kfqgukiwh tra n"y c@o ph®)
chi/u | /1 a.000 Gy maX [ri bfo an toan thc pi¥n, khong bbi/jh " ilb i tac
Lngcabexd “ngthi t £ n gMhL gam o ddn ¢ a khoai tay va dau tay.
Vi c$ d ngtiaXvatiagammavliQuchip 1. 000 Gyigidhdodqubhng t h
ca khoai t ©y | °n hhfh1Bngayihl8in gn " w "c d@®up h &y
ndng dan chl, ng trong vic bfo gun WE - ci tthhhranh gia Etrénth t T n@
hhn.

CacsSliuthcnghimgiatr, htkhi , T SH yachx  Ecidg a
dau tay chip xdva khong chip xdtheo cac me th i gian do qunt khi bcb Ful
blo qun, sau 3, 6,9, 12, 15 ngayl n g ° B «Qtdi #®ng luh an Khi th i gian
blogun t £ ngi thg®imkFh , n h}eso ganmchp xAdb3ag tia X va tia
gamma thi khéng cé skhac bit ré rang VQchu{y . Kcid va'tng chil rda hoa tan,
nghiencuchotiyy ¢ h¥ng { itgmmgdotqiire,o0 it th€ndgt satvh gidg
tr b afu L

Trong Ho qun b?ag b ¢ xUtia X vatiag a mma v, ilkhoai tdy c6 s khac
bi tvQs | “@g ¢, qu con K theo thi gian Ho qun v i cung liQu chiy , Qu hdy
cho thBy v i khoai tay thi o qun bRag tia gamma’'t  h &> Tuy mhién, vi dau
tay thi khéng cé skhac bit nao gi a o qun bag tia X hay tia gamma. Dady cé
thwdang tia X trong Po qun dau tdy 8thuchtin  hhn v~ anistdprign hhn

tia gamma.
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Ki/h ngh

Nghiéncunaythchintrénngin t i a Xng tHb,n/ g congS may
nh , do wy, ¢fn nghién cu va trMd khai chiy x4 cdng nghip trén cac may phat
congsiil nyi ntEng t'®aw.€el

Ti/ptc ng dngvanhanmg vicchixticacldinénggn cli ngcnhe€e t
phX¥n dnxudl  t r ocn gtchkm@RuEi khXy , Qbhdy €c6fi hhn cho ng  nt
nghipca .rc®khimunxuikhXiracactht Tn@tiQn ntng/giit °n t h
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Ghi chu: M 1, 2, 3: 3,37 Gy/phut; 4, 5, 6: 8,63 Gy/phat; 7, 8, 9: 12,57Gy/phut; 10,
11, 12: 13,87 Gy/phut; 13, 14, 15: 15,20 Gy/phut; 16, 17, 18: 18y1ghut; 19, 20,
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