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TOM TAT

Khoai tay la ndng san dugc tréng va st dung phd bién trén thé gidi vdi gia tri vé kinh t&, dinh duéng
cao. Trong khoai tay ludn c6 mat mot s6 loai vi khudn gay hai do cac nguén géce phoi nhiém tur
giéng, dat trong clng nhu maéi trudng sau thu hoach, lam cho chét luong 1an s6 lugng khdng duacc
dam bao. Thong thudng, chiéu xa bang cac ngudn déng vi gamma dugc dung trong chiéu xa thuc
pham, tuy nhién nhugc diém clia nguén buic xa gamma la van dé che chdn an toan ngay ca khong
st dung dé chiéu xa. Ngay nay, chiéu xa tia X cang dugc quan tam trong bao quan thuc phdm dé
luu trr thai gian dai. Uu diém clia nguén chiéu xa tia X la tiéu diét dugc vi khudn hiéu khi, nhung
khong lam thay déi chat lugng clia khoai tay; mot uu diém nira clia may phaét tia X la khong phai
che chdn phong xa khi khong su dung. Trong nghién cliu nay, chiing téi st dung tia X nang lugng
thdp phat ra tr may phat tia X MBR-1618R-BE (Hitachi -Nhat Ban) dé nghién cru kha nang tiéu diét
vi khudn hiéu khi trong khoai tay tréng tai Da Lat. Cac mau khoai tay chiéu xa vai cac liéu trong
khodng tir 50 Gy dén 5000 Gy. Mau sau khi chiéu xa dugc dong nhat va cdy trai trén moi trudng
Nutrient Agar va U nhiét & 37°C trong méy U nhiét dé kiém tra su thay ddi s6 vi khuan hiéu khi.
Nghién ctu cho thay s& lugng vi khuan hiéu khi gidm manh dén liéu chiéu 1000 Gy (vi khudn hiéu
khi chi con nhd hon 0,6%) va gidm thém rét it mdc du liéu chiéu xa tang 1én manh. Két quéa nghién
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clu clng cho thay liéu Dyg la 471,34 Gy.

Tu khoa: chiéu xa thuc pham, khoai tay, liéu chiéu, ngudn phat tia X

GIGI THIEU

Khoai tay la mat hang ndng nghiép quan trong c6 gia
tri kinh t€ cao tai Viét Nam. Thoi gian tii lic trong
cho dén khi thu hoach khoang 90 ngay. Cung mot
dién tich nhu nhau, ngudi néng dan trong khoa tay sé
mang lai gid tri kinh t€ cao gép hai dén ba l4n so véi
trong lda 1. Nim 2019, Viét Nam xuit khiu mit hang
khoai tdy tuoi hodc udp lanh cht yéu dén cic quéc
gia nhu: Lao véi 88% (653 nghin USD), Hongkong
V6i 6,76% (49 nghin USD) Campuchia véi 2,95% (21
nghin USD), Singapore véi 1,24% (9,13 nghin USD),
Malaysia 14 1,27 nghin USD?.

Khoai tay 1a thuc phdm giau chét dinh dudng, dong
thoi chiia nhiéu nudc nén viéc bao quan khé khin
bédi cac hién tugng ndy mim, théi cl, va con trung
phd hoai. D€ khic phuc cic vin dé trén thi cic co
s& kinh doanh thudng dong lanh, thong gio, st dung
héa chit... Hién nay, chiéu xa khoai tay trudc khi xuét
khéu 1a bat budc, va quy trinh doi hoi nghiém ngat dé
dam béo diét dugc vi khuin ma khong lam thay déi
chit lugng khoai tay.

Ky thuat chiéu xa thuc phdm da dugc dé xudt tit cudi
théky XIX, va dugc danh gid 13 an toan, khong tao nén

chét doc hai hodc phoi nhiém phéng xa khi nhén liéu
bic xa thich hgp . Theo TCVN 7247: 2003 (CODEX
STAN 106 - 1983), btic xa ion héa diing d€ chiéu xa
thuc phdm trong cong nghiép 1a tia gamma cta cac
nguén %°Co hoic 37Cs, nguén electron va tia X. Tia
X, ban chét tuong tu véi tia gamma, 1a biic xa dién tu,
chi khac nhau vé nguén géc phat. Tia X ning lugng
thép c6 do truyén nang lugng tuyén tinh cao (LET) va
tuong ting 13 hiéu ting sinh hoc tuong d6i cao (RBE),
khién né tré thanh moét phuong phép ddy hia hen dé
bao quan thuc phim*°.

Trén thé€ gidi da ¢ moét s6 nghién ctiu st dung tia X
nang lugng thap d€ chiéu xa chung E. coli 0157: H7 va
S. typhimurium v6i liéu 300 va 400 Gy cho két qua s
vi khuén hiéu khi trén dau kh4u xanh ti 6,35 = 0,56
va 5,84 + 0,67 log CFU/g xudng mtic khong thé phét
hién dugc?. Gia tri D10 d6i v6i E. coli 0157: H7 1a
71,43 Gy va d6ivéi S. typhimurium, L. monocytogenes
va S. aureus 1an lugt la 53,57, 87,74 va 114,64 Gy bdi
tia X nang lugng thip°.

Tia X nang lugng thép (70 keV) ciing da dugc nghién
ctiu nham tiéu diét Escherichia coli O157: H7 trén
rau diép gid tri D10 1a 0,040 £ 0,001 kGy, thip hon
3,4 14n so véi gia tri dugc bao cdo trude day 1a 0,136
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KkGy bing cach st dung biic xa gamma®. Hanh nhin
va qua 6c cho cing dugc chiéu xa tiéu diét vi khuin
Salmonella cho liéu bat hoat 90% quin thé déi véi SE
PT30 va S. tennessee trén bé mat 1an lugt trén hanh
nhan 1a (0,226 =+ 0,431 kGy) va qua 6c ché la (0,474
+ 0,930 kGy), tli 46 khing dinh cong nghé chiéu xa
tia X nang lugng thdp 1a mot gidi phap thanh trung
déy htia hen cho mét s loai hat, ca nhat dinh”.
Khoai tay c6 lugng vi khudn hiéu khi bam trén bé mét
cu tuong do6i nhiéu, gay nén cac anh hudng vé ning
sudt va chit lugng ctia khoai tay. Viéc ap dung ky thuat
chiéu xa Ién khoai tay hién nay chi tap trung vao vin
dé tc ché sy ndy mam cho khoai tiy, chua c6 nghién
ctu vé xtt Iy vi khudn hiéu khi bing chiéu xa tia X tai
Viét Nam. Trén thé gidi, cac nghién ctiu vé diét khudn
va bdo quan khoai tay da dugc tién hanh tu kha lau va
lién tuc dén thoi diém gin d4y. Nguén phéng xa dung
trong chiéu xa khoai tiy dugc stt dung la ngudn phat
gamma®1%, Nhugc diém ctia phuong phép st dung
nguén gamma 13 vin dé che chén an toan phéng xa
ngay ca khi khong st dung d€ chiéu xa, hon niia theo
thai gian, suét liéu sé giam, d6 d6 hoat do nguén gidm
xudng thi cin phai xt ly chat thai phéng xa - day la vdn
dé kho khin hién nay trén toan ciu sau khi st dung
cac dong vi phong xa.

Dé danh gid hiéu qua diét khuén trén khoai tay bing
bién phap chiéu xa, nghién ctiu nay sti dung tia X nang
lugng thép chiéu xa trén khoai tay trong tai Pa Lat
nhim danh gid kha ning diét khufn va tim ra liéu
chiéu t8i vu cho viéc bdo quan khoai tay. Uu diém
ctia phuong phdp 1a khong can phai tinh todn dén che
chdn ngu6n phét, dong thai vdi nang lugng thép thi
kha néng thay d6i ciu triac DNA ctia khoai tay it bi tc
dong béing viéc stt dung céc ngudn dong vi gamma.

VAT LIEU VA PHUONG PHAP

Tao mau khoai tay trong chiéu xa

Miu khoai tay dugc ldy ti vudn trong tai khu vuc
x3 Xuén Truong thudc Thanh phé Da Lat. Khoai tay
dugc thu hoach truc tiép tai vuon, chon ct khong bi
tén thuong co hoc trén bé mat va khdi lugng trung
binh méi ctt khoang 50 gam. Cac cu khoai tay c6 kich
thudc gan déu nhau (Hinh 1a). Sau khi mua khoai tay
vé, tién hanh cit thanh cac lat theo chiéu ngang cua ct
(Hinh 1b), tiép theo sip caclat trén khay (Hinh 1c) va
mang di chiéu xa. Két thuc qua trinh chiéu xa cin gii
trong tt an toan sinh hoc nhdm ngin can cac xdm hai
tif moi truong. Trong thuc nghiém, cdn phai git lai
mot lugng khoai tay khong chiéu xa (goi 1a mau déi
chiing) d€ phan tich danh gia, lam gia tri so sanh véi
cac trudng hgp cé chiéu xa.

DéEtién hanh chiéu xa, cic mau khoai tay dugc xép vao
dia tron ban kinh 18 cm, boc lai bing mang boc thuc
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phdm, dua miu dén budng chiéu ctia médy phat tia X.
Mau khoai tiy dugc chiéu xa véi cic liéu tit 50 Gy dén
5000 Gy, ning lugng tia X 13 160 keV va tdm loc nidng
lugng F1 bang mdy phit tia X nang lugng thip Hitachi
MBR-1618R-BE cong sudt 3 kW. Qua trinh chiéu xa
dugc tém tit nhu so d6 & Hinh 2.

Panh gia s6 lugng vi khuan hiéu khi truéc
va sau chiéu xa
Dé tién hanh do dém lugng vi khudn trude va sau khi
chiéu xa, tién hanh cach budc nhu sau:
Dung dao va kep phan nhé mau d6i ching va mau
chiéu xa (Hinh 3a), cho vao mdy xay nhuyén ta dugc
hén hgp min, sau d6 thém 70 mL dung dich PBS
(Hinh 3b) (dung dich dém PBS gom: NaCl 8g, KCl
200 mg, NayHPOy4 1,44g, KH,PO4 240 mg, va Tween
80 0,1% (Cac hoa chat san xudt tii Cong ty Merck,
btic), hon hgp nay duge dong nhdt trong nudc cit
dé dugc dung dich c6 thé tich 1a 1 lit). Tiép theo, can
tao mad pha loang (Hinh 3c). Muc dich ctia viéc pha
loang mat 13 1am lodng mét d¢ vi sinh vat d€ thuin
tién cho viéc tinh todn lugng khudn lac sau khi nudi
cdy!!. Céc lan pha loing khic nhau (pha loang theo
thang béc 10 cho dén 10-3), néng d6 pha loang thip
nhdt tuong ting véi liéu bi chi€u xa cao nhét. Sau do,
tién hanh cdy 100 mL dung dich mau lén cic dia Petri
(Hinh 3d) chita méi trudng nudi cdy vi sinh véi cac
lan pha loang khéc nhau (pha lodng theo thang bac
10 cho dén 103), néng d6 pha loang thip nht tuong
ung véi liéu chiéu xa sé cao nhét. Tat ca cac dung cu
tién hanh trong nghién ctiu phai dugc vo truing trudc
khi stt dung. Cudi cling, dung que trai dé trai déu mau
1én méi trudng Nutrient Agar, nuoi cdy trong tu gidi
4m & nhiét d6 37°C, thoi gian 24 gid, sau do tién hanh
dém khuan lac hiéu khi trén cac dia. D€ x4c dinh s6
khuan lac hiéu khi bat hoat chua hoan toan, cdc mau
sau khi dem dém tiép tuc dugc nudi cdy trong tu git
4m & diéu kién trén va dém s6 khudn lac hiéu khi
céc thoi dién 48 git va 72 git theo cong thiic '2:

_ c

T V(n+0.1xm)d
trong d6: N: s6 vi khuén khudn hiéu khi, C: téng s6
khuén lac dém dugc tit hai nong d6 pha loang lién

(CFU/ghay CFU/ml) (1)

tiép, V (ml): thé tich mau cdy vao mdi dia, d: hé s6
pha lodng ting v6i d6 pha loang thi nhét, n;: s6 dia &
nong d6 pha loang thu nhat, ny: s6 dia ¢ néng d6 pha
loang thit hai.

Liéu chiéu xa dugc xac dinh bai cong thic sau '*:

N
D=Dyglog 7 @

Trong do, D 14 liéu chiéu lam gidm s6 vi sinh vat tu
lugng ban dau (Ny) xudng con s6 lugng mong mudn
(N): Djp 12 liéu xa lam bat hoat 90% s6 lugng vi sinh
vat cung loai trong quén thé vi sinh vt bi nhiém.
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b) Cét khoai tay theo chiéu

a) Khoai tay vira thu hoach e L
ngang cua cil
Hinh 1: Tao mAu khoai tay dé chiéu xa
Chon lya khoai tay Cit khoai tay v&i bé Sép xép cac lat

tai veon. Can chon
loai cit dong déu,
khéng bi ton
thwong co hoc

day khoang 5 mm

nhim dam béo lidu

chiéu phan bd déu
trén lat cét

—»

khoai tay trén dia

tron ban kinh nho
hon 18 cm, dé dam

bao cac lat khoai

|

¢) Mau khoai tdy mang
di chidu xa

Tién hanh chiéu xa
bang may phat tia
X MBR-1618R-BE

tay nim trong vung
chiéu xa

Hinh 2: Tém t3t quy trinh chudn bj chiéu xa khoai tay

chiéu xa thanh nhimg thém dung dich dich da pha lodng

miéng nhod dém PBS

a) Cat khoai tdy sau b) Mau da xay va c)Léy mau tir dung d) Dung diia cay trai deéu

dung dich mau trén méi
tredng Nutrient Agar

Hinh 3: Qua trinh nudi cdy vi sinh vat trén khoai tay

T hiét bi chiéu xa

Mady phat tia X MBR-1618R-BE (Hitachi) (Hinh 4a)
dugc st dung trong cac linh vuc nhu nghién ctiu vat
liéu, bdo quén thyc phdm, diét vi sinh vat, dot bién
gen. M4y phat xa tia X hoat dong dai dién ap tu 35
+ 160 kV, dong dién tii 1 + 30 mA; sudt liéu chiéu
phu thudc vao cudng do dong dién va khoang cach
tlt mam chiéu dén nguén phat tia X'4. Ving khong
gian chiéu xa ndm bén trong may phét tia X (Hinh 4b).
DPuodng kinh ctia viing chiéu xa dugc gidi han boi goc
chiéu xa va chiéu cao tit mam chiéu xa dén ngudn phat

tia X (Hinh 4c). Trong nghién ctiu nay, d¢ ddm bao
vung khéng gian chiéu xa 16n hon phén dién tich cta
tat ca cdc lat khoai tay dit vao budng chiéu, ching téi
chon ¢6 dinh khoang cach tii ngudn chi€u dén mam
chiéu xa 1a 250 mm.

KET QUA VA THAO LUAN

Két qua chiéu xa diét vi khuan hiéu khi

Thyc nghiém tién hanh thay dai liéu chiéu tit 50 Gy
dén 5000 Gy. Két qua cho thdy, s6 lugng vi khudn hiéu
khi giam manh khi tang liéu chiéu tii 50 Gy dén 1000
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1618R-BE 2. Vi tri dét mau

b) Ving khéng gian chiéu xa

o O ——
a) May phat tia X MBR- I Nguon phdt tia X

4 Goce chifuxa

™

/ M60mm [

—_— cap | 15tmm
/255 mm mam

ey quay ||-250mm

45 mm

-
¢) Su phu thude goc chiéu
xa theo khoang cach nguon
phat tia X

Hinh 4: Mdy phat tia X MBR-1618R-BE va viing khéng gian chiéu xa '#

Gy (6 1000 Gy, lugng vi khuén chi con nho hon 0,6%
so v6i ban ddu). Tiép tuc ting liéu chiéu tit 1000 Gy
dén 5000 Gy thi lugng vi khuén chi gidm thém 0,22%.
Diéu nay cho thdy cé thé dung liéu chiéu ~ 1000 Gy
cho qua trinh chiéu xa bdo quan khoai tay; dong thoi
khao sét suit liéu dé tim gid tri sudt liéu t6i vu. Gia tri
liéu chiéu nay phu hgp véi tiéu chudn hién hanh cta
Viét Nam '°. Bang 1 va Hinh 5 thé hién ti 1¢ vi khudn
con sdng sot sau khi chiéu xa.

Véi mébi loai vi khuan khéac nhau, liéu chiéu dé diét
vi khudn 13 khac nhau. Nghién ctu ctia Gryczka va
cdng sy da chi ta rang kha ning tiéu diét mot s6 loai
vi khu#n phuy thudc vio ning lugng chiim tia '°.

Kha nang diét vi khudn hiéu khi trong khoai tdy khong
chi phu thuc vao liéu chiéu, ma con phu thudc vao
sudt liéu. Tu két qua Bang 1 cho théy, véi liéu chiéu
1000 Gy, lugng vi khudn chi con 0,59%. Do vay, dé
danh gid dnh hudng suit liéu 1én kha nang diét khuén,
thuc nghiém chon ¢8 dinh liéu chiéu 1000 Gy, thay d6i
sudt liéu, Bang 2 va Hinh 6 trinh bay mot s6 két qua.
Khi sudt liéu & tai 13,870 Gy/phut, thi hiéu suit diét
khuén cao nhdt, chi con 0,37% so véi trudng hop chua
chiéu xa. Khi thay d6i ting hodc gidm hon suit liéu
13,870 Gy/phit, lugng vi khuén con lai c6 ting nhe,
tuy nhién van nhoé hon 1% so véi lugng vi khudn ban
dau.

Mét sé két qua cia khoai tay chiéu xa

Pé danh gid kha ning bao quan khoai tay trong
truong hgp chiéu xa, ching tdi chon nhiing ca khoai
tay chiéu xa ¢li€u chi€éu 1000 Gy véi sudt liéu la 18,870
Gy/phut va nhiing khoai tdy khong chiéu xa, ca hai
trudng hop cung bao quan trong diéu kién moéi truong
nhu nhau. Quan sat sy thay ddi bén ngoai cua cu
khoai tay, nghién ctiu nay ghi nhén su thay d6i & cac
truong hgp nhu Hinh 7.
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Trudng hgp khoai tdy khong chiéu xa va chiéu xa dugc
theo doi trong thoi gian khd dai, 7 thang ti luc bat dau
thu hoach. Hinh 7 cho théy, khoai tay khong dugc
chiéu xa c6 kha nang ndy mam tu thang thi hai, va
sau do ti€p tuc phét trién thanh ciy dén théng thi 7.
Tuy nhién, véi khoai tay da chiéu xa, bdo quan cung
mot diéu kién vé6i khoai tay khong chiéu xa thi sau
bay thang van khong bi ndy mam, chit lugng con dam
bao.

Nhu ching ta déu biét, khi khoai tdy ndy mam thi
cdc chit tinh bot trong khoai tay dugc chuyén doi
thanh cdcloai dudng, dudng nay sé bién ddi thanh cac
alcaloit (hay con goi 1a solanine va chaconine-alpha)
khéng ¢6 lgi cho co thé ngudi. Nhu véy, trong nghién
ctiu nay cho thdy, chi sau 02 thang khong chiéu xa
thi khoai tay da bat ddu ndy mam, do dé khong thé
sti dung dugc; trong khi xét véi truong hgp chiéu xa
khoai tay véi liéu chiéu 1000 Gy & suét liéu 18,870
Gy/phit thi c6 thé kéo dai thoi gian bdo quan 1én dén
7 thang, diéu nay rét c6 lgi cho ngudi nong dan trong
san xudt nong san, gop phan bao dam an ninh luong
thuc.

KET LUAN

Trong nghién ctiu nay, chung t6i da stt dung tia X ning
lugng thip (t6i da 160 keV) d€ khdo sat kha nang tiéu
diét vi khuén hiéu khi trén khoai tay. Két quia cho thay
tia X nang lugng thap cé thé tiéu diét vi khudn hiéu
khi trén d6i tugng khoai tay, quan thé vi khudn hiéu
khi gidm xuéng duéi 0,6% véi liéu 1000 Gy. O liéu
chiéu 1000 Gy, thi sudt liéu t6i vu dé tiéu diét vi khudn
hiéu khila 3,870 Gy/phut. Véiliéu chiéu nay ddm bao
an toan thuc ph&m theo tiéu chuén cta Viét Nam hién
hanh.

Két qua nghién ctiu cho thdy kha ing dung tia X trong
chiéu xa d€ ting thoi gian bdo quan khoai tay ti 2
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Bang 1: Ti lé séng ctia vi khuan hiéu khi sau chiéu xa theo liéu chiéu

Liéu (Gy) S8 vi khuén hiém khi (CFU/gram) Ti 1é s6ng s6t (%)
0 275071 100,00%
50 210362 76,48%
250 90399 32,86%
500 25339 9,21%
750 10286 3,74%
800 2921 1,06%
900 1965 0,71%
1000 1615 0,59%
1100 1356 0,49%
1500 1173 0,43%
3000 1091 0,40%
5000 1018 0,37%

Bang 2: Ti lé séng sét cha vi khuan hiéu khi khi thay déi suat liéu, cé dinh liéu chiéu 1000 Gy

Sudt liéu (Gy/phut) S6 khudn hiéu khi (CFU/gram) Ti 1é s6ng (%)
0,000 275071 100,00%
3,370 2397 0,87%

8,630 1247 0,45%

12,572 1130 0,41%

13,870 1025 0,37%

15,204 1156 0,42%

19,120 1383 0,50%

24,450 1616 0,59%

thang (khi khong chiéu xa) 1én dén 7 thang (chiéu xa
véi liéu 1000 Gy), day la van dé hét stic can thiét cho
san phdm no6ng nghiép. Viéc ting thoi gian bdo quan
khoai tdy gép phan 16n trong viéc ting gia tri nong
san, tranh trinh trang dugc mua mat gia cho ngudi
nodng dan; dong thoi gop phan ddm bao an ninh luong

thuc hon so véi viéc khong chiéu xa.

LOI CAM ON

Nghién ctiu nay dugc tai trg bai dé tai cdp B, ma s6:
B2020 - DLA - 02 va dé tai cap Trudng do Ths. Tran
Ngoc Diéu Quynh lam cht nhiém.

DANH MUC CAC TU VIET TAT

TCVN: Tiéu chuan Viét Nam
LET: D$ mét ning lugng tuyén tinh (Linear Energy

Transfer)
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RBE: Hiéu ting sinh hoc tuong déi cao (Relative Bio-
logical Effectiveness)
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DNA: Phén tti mang thong tin di truyén (Deoxyri-
bonucleic Acid)

PBS: Dung dich dém (Phosphate buffered saline)
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chidu xa

Sau 3 thang chiéu xa

Sau 5 thang chiéu xa

Sau 7 thang chi¢u xa

Sau 3 thing khong
chiéu xa

g e

Sau 5 thg khéng
chiéu xa

Sau 7 thang khong

chifu xa chiéu xa
Hinh 7: Hinh anh khoai tay chiéu xa va khéng chiéu xa theo thai gian
XUNG DOT Ldl I'CH 5. Zhang H, Seck HL, Zhou W. Inactivation of Salmonella Ty-

Nhom téc gid cam két khong ¢6 mau thuin vé quyén
lgi va nghia vy ctia cac thanh vién.
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Assessment of aerobic bacteria killing activity of low energry
X-rays in potatoes

Nguyen An Son'"*, Cao Van Hai', Le Ngoc Trieu', Nguyen Van Giang', Nguyen Thi Nguyet Ha',
Tran Ngoc Dieu Quynh', Bui Nguyen Thuy Tien', Le Doan Dinh Duc?

ABSTRACT
Potato is one of popular agricultural products grown and used in the world with high effective eco-
: nomic and nutritional value. In potatoes, there are always have some harmful bacteria species due

Use your smartphone to scan this to the sources of exposure from the seed, soil as well as the post-harvest environment which make

QR code and download this article deceasing the quality and quantity of potatoes. Usually, irradiation with gamma isotope sources
is used in food irradiation, however, the disadvantage of the gamma source is the safe shielding
reason even without the use of irradiation. Nowadays, X-ray irradiation in food is one of the meth-
ods interest to storage in long time. The first advantage of X-ray irradiation is that most of aerobic
bacteria in food is killed, but does it not change the quality of the potato. Moreever, the advantage
of an X-ray generator is that it does not have to cover up radiation when not in use. In this study, we
have used low energy X-rays emitted from X-ray generator MBR-1618R-BE (Hitachi -Japan) to study
the ability to kill aerobic bacteria in potatoes grown in Da Lat. After preparation, potato samples
were irradiated at doses ranging from 50 Gy to 5000 Gy. The irradiated samples were homogenized
and inoculated on Nutrient Agar and incubated at 37°C in an incubator to check the changes of
aerobic bacteria. The research showed that the number of aerobic bacteria decreased dramatically
to a dose of 1000 Gy (the aerobic bacteria was only less than 0,6%), despite a sharp increase in the
dose of irradiation, this number decreased a little. The results also showed that Do dose was 471,34
Gy.

Key words: food irradiation, potato, dose, X-ray source
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