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MOT SO PHUGNG PHAP PHAT HIEN VI KHUAN GAY BENH
TRUYEN QUA THUC PHAM

I. GIOI THIEU CHUNG

Vi sinh vat (VSV) trong thyc pham rat
da dang, bao gébm ca VSV mong mudn (cé
loi) va VSV khéng mong mudn. Nhirng VSV
mong mudn thuong ¢ mit ty nhién trong
thue phdm va dugc tng dung trong cong nghé
ché bién thyc phim dé san xuat cac san pham
ché bién tur thit, sita chua, pho mat va nhiéu
san pham khac. Bén canh d6, trong thyc phidm
con c6 nhitng VSV khéng mong mubn nhu
VSV géy hu hong thyc phdm 1am anh huéng
t4i chat luong va giam thoi gian s dung,
dac biét nguy hiém 13 su c¢6 mat cia mot sb
VSV giy bénh truyén qua thuc pham c6 kha
nang gay hai téi stic khdée nguoi tiéu dung.
Theo thdng ké ctua TH chic Y té thé gidi,
trong s cac tac nhan giy bénh truyén qua
thyc pham thi vi khudn 1a tac nhan gay bénh
phd bién nhét trén thé gidi, ding dau vé sb ca
mic cling nhu sb ca tir vong (WHO, 2015).
Trong d6, cac vi khuan nhu Escherichia coli,
Campylobacter spp., Listeria monocytogenes,
Salmonella spp. va Vibrio spp. la nguyén nhan
chu yéu gdy bénh (WHO, 2015). Cac vi khuan
gdy bénh nay duoc tim thay trong nhiéu loai
thyc pham khac nhau, nhat 1a trong thit va
hai san (Go6lz et al., 2018; Sugiri ef al., 2014;
Vu et al., 2016). Bénh truyén qua thyc pham
thuong lién quan toi thoi quen tiéu thu thuc
pham sdng hodc chua duoc niu chin (Law et
al., 2015).
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Tai Viét Nam, theo s liéu bao céo clia
Cuc An toan thuyc pham, trong 4 nam (2012-
2015) VSV la nguyén nhan phd bién nhat
gady ra cac vu ngd doc thuc phém (42%),
trong d6 cac vu ngd doc chu yéu lién quan
toi tiéu thu hai san. Cac vi khuin giy ngd
doc thuc phém 0 Viét Nam chu yéu la E.
coli, Salmonella spp., Campylobacter spp.,
L. monocytogenes, Streptococcus suis,
Shigella spp. va Staphylococcus aureus
(Carrique-Mas va Bryant, 2013; Vo et al.,
2017).

Thyc pham bi nhiém khuan khong nhiing
anh hudng téi suc khoe nguoi tiéu dung
trong nudc ma con gay ra nhirng thiét hai lon
vé kinh té do chi phi diéu tri cac ca bénh,
ciing nhu anh huong toi xuit nhap khau nong
san, thiy san va ca du lich. Do vay, dé giam
thiéu nguy co ddi véi sirc khoe ngudi tidu
dung ciing nhu thiét hai vé kinh té, viéc phat
hién céc tac nhan gy bénh truyén qua thuc
pham 1a hét sirc can thiét. Bai tong quan nay
giup nguoi doc ¢6 dugc thong tin cap nhat vé
mot s6 phwong phap phat hién vi khuan gay
bénh truyén qua thyc pham.

II. MOT SO PHUONG PHAP PHAT
HIEN
2.1. Phuong phap nudi ciy thuong quy
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Céac phuong phap phat hién vi khun gy
bénh truyén qua thyc pham thong thuong dua
trén viéc tang sinh mau trong méi trudng khong
chon loc/chon loc, ria céy dich tang sinh trén cac
moi truong thach chon lgc sau do tién hanh kiém
tra dic tinh sinh hoa va phan tmg huyét thanh hoc

(Mandal et al., 2011). M6t s6 phuong phap phat
hién vi khuan giy bénh truyén qua thyc pham
theo tiéu chuan ISO duogc trinh bay ¢ bang 1.

Phwong phap nuéi cdy vi khuan truyén thong
thuong don gian va khong ton kém, c6 thé quan
sat duoc dic diém moc cua vi khudn trén cac
loai mdi truong cling nhu cac dac tinh sinh hoa,
ngoai ra co thé sir dung cac phuong phép nay
dé dinh luong vi khuan (VD: phuong phép ciy
lang, rot thach, phuong phap MPN). Tuy nhién,
céc phuong phép nudi cdy thong thuong rat tén
cong vi chiing doi hoi phai chuan bi méi truong
nudi ciy, do nhay chua cao, quy trinh phan lap
va khing dinh tiéu ton thoi gian (5-7 ngay) (Law
et al., 2015; Mandal et al., 2011). Ngoai ra, cac
vi khuan gdy bénh trong thuc pham khi ¢ diéu
kién bt loi (VD: thay dbi pH, nhiét do...) c6 kha
ning chuyén sang trang thai séng nhung khong
thé nuodi cay duge (VBNC), khi d6 phuong phap
nudi cay thong thuong khong thé phat hién duoc
va cho két qua am tinh (Law e al., 2015).

Bang 1. Phan lap va khang dinh vi khuan gay bénh truyén qua thyc pham
bang phwong phap nuéi cay theo tiéu chuan ISO

Vi khuan ISO Thei gian cho két qua (ngay)
Campylobacter ISO 10272 5-7
Listeria ISO 11290 5-6
Salmonella ISO 6579 4-5
Vibrio ISO 21872 5-6

Pé khic phyc nhitng han ché trén, nhiéu
phuong phap phat hién nhanh véi d§ nhay va
d6 dac hiéu cao da duoc phat trién. Cac phuong
phap phat hién nhanh bao gébm phuong phap
mién dich hoc, phuong phép sinh hoc phan tir
va phuong phap phat hién dya vao cam bién
sinh hoc.

2.2. Phuong phap mién dich hoc

Cac phuong phap mién dich hoc dua trén
su twong tac gitta khang nguyén va khang thé
dic hi¢u. Mtrc d6 lién két giita khang nguyén
va khang thé quyét dinh d6 nhay va d¢ dic
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hiéu cta phuong phap mién dich. Khang thé
dugc sir dung c6 thé 1a khang thé don dong
hoac da dong (Zhao et al., 2014). Ky thuat
ELISA  (Enzyme-linked immunosorbent
assay) va ky thuat sic ky mién dich (Lateral
Flow Immunoassay - LFA) hién da dugc Gng
dung dé phat hién tac nhan giy bénh truyén
qua thyc phdm va doc tb cua chung. Ky thuét
ELISA tuy kha nhay va chinh xac, nhung dé
thyc hién ky thuat nay can ¢6 thiét bi chuyén
dung va doi héi ngudi thuc hi¢n phai dugc
dao tao. Trong khi d6, ky thudt LFA su
dung que nhing hodc dai sic ky mién dich,
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thwong mai dya trén phuong phap mién dich
hoc duogc trinh bay ¢ bang 2.

cho phép phat hién nhanh choéng va thao tac
rat don gian (Zhao et al., 2014). Mot so kit

Bang 2. M6t s6 kit phat hién vi khuan gay bénh truyén qua thyc pham
bang phwong phap mién dich hoc

Phwong Gigihan  Thoigian s
Tac nhan . Kit thwong mai A cho ket Nha san xuat
phap phat hién 2 ix
qua (gi)

Campylobacter ELISA Campylobacter Antigen - - Diagnostic
Detection (In Food) Automation
3M™Tecra™ 1-5CFU/25g 425 3M
Campylobacter Visual
Immunoassay (VIA)

E. coli 0157 (bao  LFA RapidChek® E. coli 0157 1 CFU/25¢g 8-18 Romer Labs

gom ca O157:H7)

Transia® Card E.coli 0157 20-24 Raisio
Diagnostics

Reveal® for E. coli 1 CFU/25¢g 8-20 Neogen
O157:H7
MaxSignal® E. coli 0157 - 14 -18 Bioo Scientific
Strip Test Kit

ELISA MaxSignal® E. coli 0157 10° t& bao/ml <2 Bioo Scientific
ELISA Test Kit
3M™Tecra™E. coli 0157 1-5CFU/25g 20 3M
VIA
TRANSIA™ AG EHEC - - BioControl

L. monocytogenes LFA Reveal®2.0 for Listeria 1 CFU 27 - 30 Neogen

ELISA LM ELISAKi - 2 MyBioSource
3M™Tecra™Listeria VIA 1-5CFU/25g 48 3M
TRANSIA™ AG Listeria - 48 BioControl

Salmonella LFA RapidChek® SELECT™ - 22-24 Romer Labs
Salmonella
Reveal® 2.0 for Salmonella 1 CFU/25g 24 Neogen
MaxSignal® Salmonella 1 CFU/25¢g <1 Bioo Scientific
Strip Test Kit

ELISA TRANSIA™ PLATE 24 BioControl
Salmonella Gold
MaxSignal® Salmonella 105 té bao/ml <6 Bioo Scientific
ELISA Test Kit
3M™Tecra™Salmonella 1-5CFU/25g 42 3M
VIA

S. aureus ELISA 3M™Tecra™Staph aureus  1-5 CFU/25g 26 3M
VIA
3M™Tecra™Staph 1ng <5 3M
Enterotoxin VIA enterotoxins/ml
TRANSIA® PLATE 0,25-1ng <2 BioControl
Staphylococcal enterotoxins/g

Enterotoxins
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Phuong phip mién dich cho phép phat hién
nhanh vi khudn gy bénh truyén qua thyc pham
ciing nhu phat hién doc té ctia ching. Tuy nhién,
phuong phap mién dich c6 do nhay va do dac
hiéu thap hon so véi phwong phap sinh hoc phan
tur, khong c6 kha nang phat hién mam bénh/ddc
t6 khi lugng mam bénh/doc t6 khong téi ngudng
phat hién ctia phuong phap.

2.3. Phuong phap sinh hoc phan tir

Phuong phap sinh hoc phan tir dua trén viée
phat hién cac doan DNA hay RNA dac hi¢u
cia mam bénh. Ngoai ra, phuong phap nay con
phat hién duogc ca cac gen ma hoa doc td cua
cac vi khuan gdy bénh truyén qua thuyc pham
nhu Clostridium botulinum, Vibrio cholerae,
Vibrio parahaemolyticus, S. aureus va E. coli
0157 (Zhao et al., 2014). Mot s6 phuong phap
sinh hoc phan tir da va dang dugc st dung rong
rdi nhu phan tng PCR don (single polymerase
chain reaction), mPCR (multiplex PCR),
gPCR (real-time/quantitative polymerase chain
reaction), k¥ thuat khuéch dai dang nhiét dya
trén trinh tu acid nucleic (NASBA - nucleic acid
sequence-based amplification) va LAMP (loop-
mediated isothermal amplification).

Phan tmg PCR hoat dong bang cach khuéch
dai mot doan gen dich cu thé theo chu trinh
nhiét, cho phép phat hién mot loai mam bénh
hodc gen mé hoa doc té cia nd (Mandal ef al.,
2011, Zhao et al., 2014). Thanh phan ctia phan
tmg PCR bao gdm dNTPs MgCl,, buffer taq
polymerase, mot cap moi va DNA mau. mPCR
hoat dong dua trén nguyén ly cua PCR nhung
do sir dung nhiéu cip mdi nén c6 kha ning phat
hién cung ltc nhiéu loai mam bénh, hoac phat
hién d(‘ing thoi mam bénh va gen doc t6. Yéu
cau d6i v6i phan tmg PCR va mPCR 1a moi
phai duoc thiét ké dac hiéu, néu khong s€ thu
du’oc san phém khong phai doan gen dich mong
mudn. Do1 v6i mPCR, mot sb twong tac gilra
cac cap mdi ¢o the xay ra, vi vay can phai xac
dinh nong d6 m01 thich hop (Zhao et al. 2014)
Ngoai ra, cic yéu td khac ciing can dugc didu
chinh dé dam bao phan tng mPCR cho két qua
nhur mong mudn, cu thé nhu néng do buffer,
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can bang giita nong do MgCl, va dNTPs, lugng
taq polymerase, luong DNA khuén mau va chu
trinh G nhiét (Markoulatos et al., 2002).

Real-time PCR hay qPCR khéng yéu ciu
dién di trén gel dé phat hién san pham PCR.
gPCR cho phép theo doi sy hinh thanh cta san
pham PCR lién tuc trong toan bd phan tng bang
cach do tin hiéu huynh quang dugc tao ra boi
cac chat nhuom huynh quang bam DNA (SYBR
Green) hoac cac dau do dic hiéu dugc danh
déu (TagMan probes), cudng dé tin hiéu huynh
quang ty 1¢ thuan véi lugng san pham PCR
(Law et al., 2015). Khac voi PCR hay mPCR,
qPCR khong doi hoi dién di san pham PCR sau
khi khuéch dai, do d6 thoi gian thyuc hién ngin
hon, giam riii ro 6 nhidm chéo, dong thoi ¢6 thé
ty dong hoa va phan tich lwong mau 16n (Law
et al., 2015). Chinh nhiing loi thé nay da dan toi
su phat trién cua cac kit qPCR thuong mai nhdm
phat hién cac tac nhan gy bénh truyén qua thuc
pham (bang 3).

NASBA dugc Compton phét trién vao dau
nhitng nam 90, hoat dong béng cach khuéch
dai acid nucleic trong diéu kién déng nhiét
(Compton, 1991). NASBA thuong dugc su
dung dé khuéch dai RNA, trong qua trinh phan
mg RNA khuén miu dugc chuyén thanh cDNA
(complementary DNA) nho enzyme phién ma
nguoc (Law et al., 2015). Phan ing NASBA xay
ra & nhiét 46 khoang 41°C, san pham khuéch dai
ctia phan tng NASBA dugc phét hién bang cach
dién di trén gel hodc enzyme-linked gel assay.
D¢ giam thoi gian thao tac, real-time NASBA
dugc phat trién voi viée sir dung cac dau do gin
huynh quang nham phat hién sy khuéch dai ciia
chudi RNA don (Leone et al., 1998). Ngoai ra,
real-time NASBA con c6 kha nang phat hién
mam bénh con séng trong thuc phdm thong qua
viéc khuéch dai mRNA (Simpkins et al., 2000).
Do vay real-time NASBA con dugc st dung dé
phan biét té bao vi khuan con séng hay da chét,
didu nay vo cung qua trong khi xac dinh su hién
dién cua vi khuéan trong thuc phém, vi chi vi
khuén con sdng méi c6 kha niang gdy bénh cho
con nguoi.
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Bang 3. Mgt so kit phat hién vi khuan gay bénh truyén qua thyc pham
bang phwong phap sinh hoc phan to

Phwong phap Tac nhan Kit thwong mai Nha san xuét
mPCR E. coli O157:H7 BAX® System PCR assay for E. coli 0157:H7 MP Hygena
Realtime-PCR  Campylobacter mericon Campylobacter spp Kit QIAGEN
C. butulinum foodproof® Clostridium botulinum Detection LyoKit BIOTECON
Diagnostics
SureTect™ Listeria Species PCR Assay ThermoFisher
L Scientific
Listeria o ;
foodproof Listeria plus L. monocytogenes Detection ~ BIOTECON
LyoKit Diagnostics
RapidFinder™ Salmonella Species, Typhimurium ThermoFisher
and Enteritidis Multiplex PCR Kit Scientific
BAX® System Real-Time PCR Assay for Salmonella Hygena
Salmonella TagMan™ Salmonella Enteritidis Detection Kit Applied
Biosystems
foodproof Salmonella Detection LyoKit BIOTECON
Diagnostics
Vibrio foodproof Vibrio Detection LyoKit BIOTECON
Diagnostics
NASBA L. monocytogenes Nuclisens EasyQ® Basic Kit bioMérieux
Salmonella
V. cholerae
LAMP Campylobacter Loopamp™Campylobacter Detection Kit Eiken
Chemical
Salmonella Loompamp™Salmonella Detection Kit Eiken Chemical

LAMP & phuong phap khuéch dai acid
nucleic méi, duoc phat trién bai Notomi va cs.
(2000), cho phép phat hién tdc nhan gay bénh
truyén qua thuyc phim mét cach nhanh chong
v6i d6 nhay va do dac hiéu cao. LAMP dya trén
qué trinh téng hop DNA thay thé chudi tu xoay
vong, dugc thyc hién boi mot DNA polymerase
va 4 mdi (2 mdi bén trong va 2 mdi bén ngoai)
trong diéu kién dang nhiét khoang 59-65°C
trong vong 60 phat. San pham khuéch dai cia
LAMP c¢6 thé duogc phat hién béng cach dién
di trén gel hoac sir dung nhuém SYBR Green
I (Zhao et al., 2014). Bén canh d6, multiplex
LAMP hay real-time LAMP ciing da dugc phat
trién dé phat hién mot sd vi khuan giy bénh
truyén qua thuc phdm (Law et al., 2015).

2.4. Phuwong phap phat hién dwa vao cam
bién sinh hoc (Biosensor)

Biosensor 1a mot thiét bi phén tich bao gom
hai yéu té chinh 1a bioreceptor (thu thé sinh hoc
nhan ra chit phan tich) va transducer (dau do
chuyén d6i, chuyén ning luong nhan dang sinh
hoc thanh tin hiéu quang hodc tin hiéu dién).
Bioreceptor ¢6 vai trd nhan biét chit phén tich;
bioreceptor c6 thé 14 enzyme, khang thé, acid
nucleic, thy thé té bao, khang thé tai to hop hay
chat xuc tac tong hop. Pau do transducer chuyén
ddi cac tuong tac sinh hoc thanh tin hi¢u co thé
do duoc vi du nhu quang hoc, dién hoda, tir tinh
hay khdi luong (Zhao et al., 2014). Phuong phap
su dung cam bién sinh hoc d& van hanh va thuc
hién nhanh do khéng can budc ting sinh mau.
Céc cam bién sinh hoc gan ddy dugc st dung
dé phat hién tac nhan gay bénh truyén qua thuc
pham 14 cam bién sinh hoc dya vao quang hoc,
dién héa va khdi lugng duoc tong hop ¢ bang 4.
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Bang 4. M6t s6 phwong phap phat hién vi khuan gay bénh truyén qua thwc pham
dwa vao cam bién sinh hoc

Phwong phap Tac nhan Giéi han phat hién Tai liéu tham khao
Biosensors Salmonella 4,4x10* CFU/mL (Salmonella) Taylor et al., 2006
quang hoc choleraesuis serotype  3,5x10® CFU/mL (L. monocytogenes)
typhimurium, 1,1x10° CFU/mL (C. jejuni)
L. monocytogenes, 1,4x10* CFU/mL (E. coli O157:H7)
C. jejuni,
E. coli O157:H7
E. coli O157:H7 10* CFU/ml ddi vé&i mai loai vi khuén Magliulo et al., 2007
Yersinia enterocolitica,
Salmonella
typhimurium,
L. monocytogenes
C. jejuni 10° CFU/mL Wei et al., 2007
E. coli O157:H7 3x10% CFU/ml Wang et al., 2013
Biosensors E. coli, 50 té bao/ml (E. coli) Chemburu et al.,
dién hoa L. monocytogenes, 10 té bao/ml (L. monocytogenes) 2005
C. jejuni 50 té bao/ml (C. jejuni)
E. coli O157:H7 1,6x10'-7,23x107 t& bao/ml (khong téng Varshney et al., 2005
sinh)
8,0x10°-8,0x10" t& bao/ml (c6 tang sinh)
Bacillus cereus 35-88 CFU/ml Pal et al., 2008
L. monocytogenes 10° CFU/mL Kanayeva et al., 2012
Biosensors Salmonella 105-10° t& bao/mL Su va Li, 2005
khéi lvong typhimurium
E. coli O157:H7 23 CFU/mL trong PBS Shen et al., 2011
53 CFU/mL trong sira
III. KET LUAN TAI LIEU THAM KHAO

Nhu vay dé phat hién vi khuin gay bénh
truyén qua thyc pham, ngoai phuong phap
nudi ciy thong thuong, nhiéu phuong phap
phat hién nhanh di va dang duoc phat trién.
Cac phuong phap phat hién nhanh c6 nhiéu
vu diém nhu thoi gian thyc hién nhanh,
khong mat nhiéu cong chuén bi, dic biét
la c6 do nhay va do dac hiéu cao hon so
voi phuong phap nudi cdy thong thuong.
Tuy nhién mdi phuong phap déu c6 mot
s& nhuoc diém riéng. Do do6, hién nay
viéc phat trién cac phwong phap dé phat
hién mam bénh trong thuc phém méi van
dang 1a mot thach thirc 1on d6i v6i cac nha
nghién ctru trong linh vyc vé sinh an toan
thyc pham.
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