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PHAT HIEN VA PINH LUQNG NHANH MOT SO VI SINH VAT GAY BENH TRONG

THU'C PHAM BANG REAL-TIME PCR

Lé Thi Chi, Nguyén Quéc Binh

Trung tam Céng nghé sinh hoc Thanh phé H6 Chi Minh

TOM TAT

Chung t6i da nghién ciu va sur dung Real-Time PCR dé phat hién va dinh lwong nhanh mét s& vi sinh vat
gdly bénh dudng rudt chinh & ngudi trong thuc phém. Quy trinh da sir dung mét méi truémg ting sinh chung va
mot chuong trinh PCR st dung tryc tiep dich tang sinh véi 5 c@p primer déc hiéu cho 5 loai vi khuin gay bénh
trong thuc pham la Escherichia coli, Salmonella spp., Shigella spp., Listeria monocytogenes va Bacillus
cereus. Cac primer dugc chon dac hiéu 100% véi loai dich va khdng xay ra phan ing cheo voi cac loai khac.
Phuong phép nay don gian, khéng cin ly trich, tinh sach DNA dé thyc hién, ¢6 46 nhay cao, phét hién dugc tir
1 - 10 ban sao DNA/phén tng khi dugc kiém tra v6i vi khuin thuan Do nhay phét hién cia phuong phép la 1
- 10 CFU/25 g mAu thuc phém va sau khi ting sinh 24 h thi miu nhiém ¢6 ham lugng vi sinh vét tir 107 - 10°
CFU/ml (R? = 0,998) két qua dinh luong nay khong chénh l1&ch nhidu so vd1 phuong phap dém khuén lac (p =
0,90). D6 chinh xac, d6 nhay va dé dac hiéu cao so véi phuong phép truyén théng. Cac gié tri trung binh nay 1a
97,99; 98,05 va 95,60%. Toan bd qua trinh chi mat 4 - 30 h so v6i thoi gian 5 - 7 ngay khi sir dung phuong
phép truyén théng.

Tir khda: Bacillus cereus, Escherichia coli, Listeria monocytogenes, Real-Time PCR, Salmonella, Shigella, vi

sinh vit géy bénh trong thuc phim
GIOI THIEU

Ngb dbc thuc phdm da va dang 1a méi de doa dbi
véi stic khoe cong dong. Theo thdng ké trong nhimg
ndm gan ddy, binh quan hang nim c6 khoang 76 triéu
ngudi nhiém bénh va 5000 nguoi chét (Mead et al,
1999). Theo théng ké cua Trung tam Kiém dich va
Phong bénh My (CDC) tir nam 1993 dén nam 1997
xéy ra 2751 vu ngd doc thuc phdm & M. Nguyén
nhan dugce xé4c dinh cao nhét 12 do vi sinh vit gay nén
chiém tir 75 - 86%. Theo theo théng ké ciia BS Y té,
trong ndm 2008, Viét Nam cé 205 vu ngd ddc thuc
phim Jam 2258 truong hop nhap vién va tip trung cha
yéu & cac khu cong nghiép, khu ché xudt.

Céc vi sinh vat gdy bénh trong thuc phém theo

mdi quan tdm cua co quan Quan 1y Thuc phdm va
Dugc pham M§ (FDA) la: Escherichia coli,

Salmonella, Shigella, Campylobacter, Yersinia
enterocolitica, Y.  pseudotuberculosis,  Vibrio
cholerae, V. parahaemolyticus, V. vulnificus,

Listeria monocytogenes, Staphylococcus aureus,
Bacillus cereus, Clostridium perfringens va C.
botulinum.

V1ec phat hién céc vi sinh vat theo phuong phap
nudi cay truyén thong (tdng sinh, phén lap va khang
dinh sinh hoa, huyét thanh) vira tén kém thoi gian (5

- 7 ngay), cdng sirc, tién cua, nguy hiém va khé khan
cho k¥ thuat vién (Lampel et al., 1990).

Hién nay, c6 rit nhiéu nghién ciru tmg dung PCR
truyén théng va PCR cai tién nhu Nested PCR va
Real-Time PCR dé phét hién nhanh cac vi sinh vét
gdy bénh trong thuc phdm. Cac nghién ctru nay c6 thé
ding dé phat hién moét hay nhiéu ching dich. Phat
hién Salmonella trong cac loai thuc ph:?im khac nhau
ciing di dugc céng bd (Waage et al, 1999;
Uyttendaele et al., 2003; Malomy et al., 2004; Wolffs
et al., 2006; Josefsen ef al, 2007; O’Regan et al.,
2008), Shigella (Lampel et al., 1990; Lindgvist 1999);
L. monocytogenes (Thomas et al., 1991; Filter et al.,
1992; Wang et al., 1992), B. cereus (Fricker et al.,
2007), hay phat hién dong thoi moét sb chung dich
(Wang et al., 1997; Fukushima ef al., 2003; Nguyen et
al., 2004, Wang et al., 2007). th chung, cac quy
trinh dé phat hién cac vi sinh vat trong thyc pham
bang PCR kha khac nhau. Khac nhau vé bude chudn
bj DNA cho phan img (DNA khuén), chuong trinh
PCR, thiét bj PCR va hé dém. Hau hét cac nghién ciru
noi trén ¢4 dd nhay phat hién tir 1 - 10 CFU/g thuc
pham va dé nhay phan mg tr 10 ban sao DNA/phin
{mg tr& 1én. Cac tiéu chudn vé an toan thyc pham quy
dinh d6i véi thue phdm phai khong hién dién mot s6
loai vi khuidn nhu Salmonella, Shigella, L.
monocytogenes, E. coli O157:H7 trong 25 g mau thi
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cac phuong phap PCR trén chua dap tmg duoc d6
nhay can thlet theo phuong phap chuan (phuong phép
nudi cy truyén théng). Vi vy, can thiét c6 mét quy
trinh phat hién vi sinh vat gy bénh mai vira dap ang
dugc d6 nhay trong tmg véi phuong phap nudi ciy
truyén théng, vira c6 d6 chinh x4c cao, don gian va c6
thoi gian xét nghiém nhanh hon phuong phap nuédi
chy truyén théng.

Dudi diy, nghién clru coa ching téi dua ra mot
quy trinh Real-Time PCR théng qua mét budc nudi
chy lam giau cho cac vi khudn dich va phuong phap
xir Iy té bao chung cho 5 loai vi sinh vat gy bénh
phd bién trong thuc phim (. coli, Salmonella spp.,
Shigella spp., L. monocytogenes va B. cereus) nhim
phat hién va xac dinh duoc néng dd vi sinh vt sau
khi Jam giau trong méu thuc phim.

VAT LIEU VA PHUGONG PHAP

- o . A ne Py S oA an
Cac chung vi khuan, méi truong va dieu kién
nuoi cay

Céc chang vi khudn ding trong nghién ciru dugc

Lé Thi Chi & Nguyén Quéc Binh

liét ké theo bang 1. Mgt sé moi trudng st dung deé
chon ra m01 truong lam glau chung cho 5 chung vi
khuén cAn phét hién bao gbm: Buffer peptone water
(Oxoid, UK), Luria Bertani ((peptone 10 g/l (Biorad,
USA), yeast extract 5 g/l (Biorad, USA), NaCl 5 g/l
(Merck, Pirc)), Tryptic Soya Broth Yeast Extract
((TSBYE: TSB 30 g/l (Merck, buc), yeast extract 6
g/1)) va Listeria cai bién (Merck, Pic). Mot s6 moi
tredng agar chon loc: Hectoen enteric (HE), Xylose
Lysine Desoxycholate citrate (XLD), Desoxycholate
citrate (DC), MacConkey, Mannitol Egg York
Polymycine (MYP), Oxford Agar va Violet Red Bile
Agar (VRB) (Merck, Pirc).

Tét ca cac ching déu duoc nudi ciy trong diéu
kién vi hiéu khi & 37 °C trong thoi gian 20 - 24 h.
Riéng dbi voi ching Vibrio méi trusng TSBYE
dwoc diéu chinh pH dén 8,5 va bd sung mubi NaCl
dén nong do 3%. Tt ca cac ching duoc bao quan &
~70°C véi ndng do glycerol 10%.

Moi trudng phdn I&p cdc chung dich: HE va
XLD (Salmonella), DC va MacConkey (Shigella),
VRB (E. coli), MYP (B. cereus) va Oxford Agar (L.
monocytogenes).

Bang 1. Cac chling vi khuan sir dung dé kiém tra d6 dac hiéu cac cap primer.

Tén chiing Nguén gbc Ky hiéu
Salmonella spp. Trung tdm phan tich TPHCM Sal s1
Salmonella spp. Vién Pasteur TPHCM Sal s2
Salmonella typhimurium Vién Pasteur TPHCM SA-106
Shigella spp. VTCC Shi1
Shigella spp. Vién Pasteur TPHCM (100102) Shi 2

L. monocytogenes Vién Pasteur TPHCM Lis mono
V. parahaemolyticus Trwdng Bai hoc Bach khoa TPHCM Vpai

V. parahaemolyticus Vién Pasteur TPHCM V pa 2
E. coli Trwong Dai hoc Bach khoa TPHCM E coli 1
E. coli ATCC 25922 ATCC 25922
B. cereus Vién Pasteur TPHCM B cer
Staphylococcus aureus Vién Pasteur TPHCM S.au

B. thuringiensis VTCC BUN B. thu
Corynebacterium glutamicum VTCC B656 B656

Xir Iy té bao
Cac ching vi khuan thuin dwoc nudi cdy qua

dém trong mdi trwong TSBYE. Rat 500 pl vao
eppendorf 1,5 ml, ly tim 10000 rpm trong 10 phut,
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loai bd dich no1 bd sung 50 ul nude cat v trung,
vortex déu va ly tdm clng diéu kién nhu trén thu
nhan sinh khéi (lap lai 3 lan). X 1y t& bao bang
phuong phap dun sdi va phuong phap phan giai
kiém. Pbi v6i phuong phap dun sbi, sinh khéi vi
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sinh vét sau khi rira, b6 sung 50 pl nudc cat v trung,
vortex déu trong 2 phit, dun s6i 10 phut va lam lanh
ngay dé pha v& té bao, dun s6i lai 5 phut. Péi voi
phuong phap phén giai kiém, sinh khdi duoc b sung
10 pl nuéc cat vé tring, vortex trong 2 phut, sau dé
bd sung 20 pl dung dich 0,1 N NaOH, vortex trong 2
phut, tiép theo trung hoa kiém bang 20 ul dung dich
1 M Tris-HCl pH 6,0.

Primer va chwong trinh Real-Time PCR

Cac gen dich dugc tham khao trén GenBank
(http://www.ncbinlm.nih.gov/Genbank/) va so sanh
céc gen bing chuong trinh  clustalW
(http://www .ebi.ac.uk/Tools/clustalw2/index.html).
Primer dwoc thiét ké véi chuong trinh primer3 v
0.4.0 (http://frodo.wi.mit.edw/) va cic primer dugc
téng hop bai IDT (USA). 18 cip primer sir dung
trong nghién ctru dugc thiét ké méi 12 cip va & cap
tham khao tir mot s6 két qua nghién ctm sibe
(Thomas ef al., 1991; Wang ef al., 1997; Fukushima
et al., 2003; Croci ef al., 2004). Chuong trinh Real-
Time PCR duoc tién hanh nhu sau:

Chu ky déu: 95°C trong 5 phut, 40 chu ky tiép
theo: 13p lai cac budce: 95°C trong 30 gidy, 55°C
trong 30 gidy, 72°C trong 30 gidy. Chu ky cubi: 72°C
trong 5 phiit. Khoang gia nhiét At = 0,5°C.

Phan ung Real-Time PCR duogc thuc hién véi
may Cycler 1QTM5 (BioRad, USA) trong mdt hén
hop co tong thé tich 25 ul bao gdm: nudc cit vo
trung 10,5 ul, MasterMix 2X (Fermentas, Canada)
12,5 pl, primer 10 uM riéng cho ttmg ching 1 pl va
DNA khuén 1 pl.

Kiém tra d6 dic hiéu ciia primer

Cac cip primer duoc kidm tra véi cic chung
thudn theo chwong trinh Real-Time PCR néi trén.
Két qua phan tmg dugc dién di trén gel 1,2% agarose

nhudm véi ethium bromide (50 pg/ml) 20 phut, hién
mau véi UV bang thiét bi Gel Doc (BioRad, USA).

Kiém tra d nhay cia phan img Real-Time PCR

Cac ching thuan duoc nudi cdy qua dém trong
mdi trudng TSBYE, kiém tra ndng dé t& bao trén
mdi trudng chon loc tuong Ung (Salmonella/HE,
Shigella/MacConkey,  Listeria = monocytogenes/
Oxford Agar, E. coli/ VRB, B. cereus/MYP). Xir 1y té
bao béng phuong phép dun sdi va phuong phéap phan
giai kidm nhu di miéu ta. Cac dung dich sau khi da
xtr Iy duoc pha loang dén 10% 10% 102 10" va 10°
ban sao DNA/ul (xem 1 té bao tuong duong 1 ban
sao DNA) va sir dung lam DNA khuén.

Do nhay phat hién trong miu thwe phim

Pé kiém tra kha ning phét hién cac vi khuén
hién dién trong mAu thuc phdm, tién hanh cac thi
nghiém nhiém nhan tao trén mot $6 co chit thuc
pham (bun twoi, cha lua, nghéu va thit bam). Cac
mau thue phdm dugc chudn bi bing cach can 25 g
mau vao tii nilong (20 x 30 cm) c6 vai loc, bd sung
thém 225 ml TSBYE. Tét ca dugc hép tiét tring &
121°C trong 20 phit. Sau khi hip d& ngudi hoan
toan. M6t dung dich vi khuin thuén biét trudc ndng
d6 bd sung vao mau thuc phdm v6 khuén, dong nhat
méu bang may dip miu (stomacher 400, UK) trong
2 phit. Pem @ & 37°C trong thoi gian 20 - 24 h. Liy
1 ml dich ting sinh ly tdm & 2000 rpm/3 phut, hit
500 ul dich ndi d& tién hanh xir 1y t& bao theo hai
phuong phap duge mé ta. Dong thai véi xir 1y té bao
cho phuong phép phan tich Real-Time PCR, tlen
anh kiém tra néng do t& bao vi khuan trong miu
bang phwong phép dém khuin lac trén dia ddi véi
timg chung vi khudn trén mdi trudng chon loc twong
ung véi tung chung dich.

Chuin bj miu x4y dung dwing chuin

Dudng chuin xay dung tir 4 phan @mg c6 ham
luong t€ bao dugc xéc dinh béng phuong phap dém
khudn lac. Ham luong DNA trong 4 méu chudn c6
ham lugng twong tmg 1a 10°%; 10% 10%; 10* ban sao
DNA/uL

Chain bi mau thye phém

Mudi ba mau thuc phdm bao gdm 9 miu hai san
va 4 mlu sita twoi duoc thu thap ngdu nhién tai siéu
thi Big C mién Déng (Té Hién Thanh, thanh phé H
Chi Minh), cac miu duoe trit lanh & 4°C trong 1 ngay.
Chuan bj miu cho kiém tra cac vi khuin dich bing
Real-Time PCR nhu sau: 25 g (ml) + 225 ml TSBYE,
tang sinh trong 24 h & 37°C. Song song v6i budc
chuan bi dé phan tich bing Real-Time PCR, chuin bi
méu cho phan tich bang phuong phap truyén thong
(FDA, 1998). Khi kiém tra bang phuong phap truyén
thong chiing 6i lya chon mét s6 khuén lac dic tnung
khang dinh bing PCR thay vi khing dinh bang céac
phén ting sinh héa va huyét thanh.

Té bao duoc duge xir 1y bing theo phuong phap
dun sbi.
Tinh todn d§ chinh xac, d§ ddc hiéu va d6 nhay

ctia phwong phap Real-Time PCR (O’Regan et al.,
2008)

PA+ NA

D§ chinh x4c (AC): AC= x 100%
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http://www.ncbi.nlm.nih.gov/Genbank/
http://www.ebi.ac.uk/Tools/clustalw2/index.html
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_ NA
P dic hiéu (SP): SP=—= * 100%

D5 nhay (SE): SE =

PA
ralle 100%

Trong d6:

PA: sb miu cho két qud QUong & ca hal phuong
phap (Real-Time PCR va truyén thong);

NA: Sé6 miu cho két qua &m tinh & cd hai
phwong phap (Real-Time PCR va truyén thong);

N: Téng s6 mAu phan tich;

PD: S méu cho két qua duong tinh gia & Real-
Time PCR;

ND: S6 méu cho két qua am tinh gia véi phwong

Bang 2. Trinh tw cac primer dac hiéu.

Lé Thi Chi & Nguyén Qudc Binh

phép Real-Time PCR;
N™:NA + PD;
N*: ND + PA.

KET QUA
Kiém tra d$ diic hiéu ciia cac primer

T 18 cdp primer chon duge 5 cdp primer dic
hiéu cho 5 loai dich (Bang 2; 4 va Hinh 1) bao gém
primer ial cho Shigella, primer invA cho Salmonella,
primer BC cho B. cereus, primer LL cho L.
monocytogenes va primer eae2 cho E. coli. Tht ca 5
cdp primer nay khong cho phin Ung chéo véi céc
loai khac. San phém sau khi PCR duoc dién di trén
gel 1,2% agarose (két qua khong trinh bay & day).

Primer va trinh tw (5’ - 3’)

Gen dich/protein Tham khao

invA 139, GTGAAATTATCGCCACGTTCGGGCAA
invA 141, TCATCGCACCGTCAAAGGAACC

ial-F, GCTGTACTTTCGGTGGAAGC
ial-R, ACGTCATGCCAGCTATTTCC

eae2-F, CACCACCACCATCACCATTA
eae2-R, ATGTACCGCCGAACTTCAAC

LL5, AACCTATCCAGGTGCTC
LL6, CTGTAAGCCATTTCGTC

BC-1, CTGTTAGCGAATCGTAC
BC-2, TACTGCTCCAGCCACATTAC

invA Fukushima et al., 2003
ial Nghién ciu nay

eae2 Nghién ctru nay

hiyA Thomas et al., 1991
hemolysine Wang et al., 1997

Bang 3. So sanh kha nang tang trrdng clia cac loai vi khuan trén mot sé méi trdng tién tang sinh.

Cac chiing Moi trrvong

BPW LB TSBYE Listeria cai bién
Salmonelfla 1,00 1,17 28,04 Khéng kiém tra
Shigella 0,45 0,65 1,00 Khéng kiém tra
L. monocytogenes 0,12 1,49 2,38 1,00
E. coli 1,00° 1,08 58,11 Khéng kiém tra
B. cereus 1,00 0,97 0,89 Khéng kiém tra

Ghi cha: ® khéng co trong quy trinh FDA’s BAM.
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Bang 4. Két qua kidm tra cac primer dic hiéu.

Chiing VSV

Primer

invA lal

LL eae2 BC

Sal s1 + -
Sal s2 + _
SA-106 + -
Shi1 - +
Shi 2 - +
Lis mono - -
Vpa1 - _
Vpa?2 - _
E coli1 - _
ATCC 25922 - _
B cer - _
S. au - _
B. thu - _
B656 - -

Kich thwéc san 284 107

pham (bp)

Tm (°C) 823+0,7 785+04

267 185 251

74,5+0,7 80,6 +0,5 77004

Ghi chi: +: Dwong tinh; — Am tinh; Tm: dwoc tinh trung binh tlr 20 - 25 phan (ng.

M0oi trwomg ting sinh chung cho cic chiing vi sinh vit

Bén loai mdi trromg ding dé kiém tra su ting
truong cua cac chung Salmonella, Shigella, E. coli,
B. cereus va L. monocytogenes. Néu quy dinh mai
truong tién tang sinh quy trinh FDA’s BAM (ngoai
tra E. coli va B. cereus tur quy udc) cho timg ching
vi khuan 14 1,00 thi két qua kiém tra cic méi trudng
duwoc thé hién trong bang 3, cho thiy réng moi
truong TSBYE 13 mdi trudng ma céc vi khuin dich
ting sinh t6t nhat.

Tir két qua nay ching t6i da sir dung méi trudmg
TSBYE dé lam giau chung cho cac vi khuén dich.
Do nhay phan ing Real-Time PCR

D& nhay phan ing Real-Time PCR cna cac cap
primer dugc kiém tra trong dung dich chira DNA tir
vi khuén thuﬁn, c6 kha nang phat hién khi sy hién
dién cta duéi 10 ban sao DNA /mét phén tmg.

DP§ nhay phat hién

TAt ca cac mau thuc pham dugc gy nhié‘m (35
mau/ chang dich) sau khi tang sinh 20 - 24 h déu cho

ket qua duong tinh khi str dung phuong phap nu01
cdy truyén thong va phuong phap Real-Time PCR té
bao xit ly bang cach dun sbi va két qua dinh luong
giita 2 phwong phép nay khéng dang ké (p = 0,90).
Trong khi d6 véi phuong phap Real-Time PCR té
bao xr 1y bang kiém thi co 14/175 miu cho két qua
am tinh va két qua dinh lugng dao déng tir 10* - 10'"°
ban sao DNA/ml.

Cac gia tri AC, SE, SP dugc tinh toan tir 30 -
40 mAu nhiém nhan tao, trung binh 97,99; 98,05 va
95,6% (khi su dung phuong phap dun sé6i) va 86,44;
89,97 va 89,33% (khi si dung phuong phap phan
giai kiém)

Do vay khi tién hanh phén tich hién trang nhiém
khuan cua thuc phim, _chung t61 st dung phuong
phap dun sdi dé xir 1y mau.

Kiém tra miu thyc phdm

Khéng c6 mau nao phat hién Listeria
monocytogenes. Cac mau bj nhiém vi sinh v4t dich
sau khi ting sinh, két qua dinh luong dao dong tu
10" " 10" ban sao DNA/ml. Toan bd két qua phan
tich thé hién trong bang 5 va hinh 2.
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Hinh 1. Phan tich k(_f:-t qua Real-Time PCR véi cac cap primer ddc hiéu twong (rng véi chiing dich. A. Bidu dién chu ky phat
hién (Ct); B. Biéu dién gia tri Tm cla san phdm PCR.
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PCR Standard Curve : Data 2009-04-17 1259.o0pd

Hinh 2. Buong chuén dé dinh lwong ban sao DNA trong phan tich bing Real-Time PCR.
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Bang 5. Phan tich hién trang nhiém khuan cla thec phdm sau khi lam giau bing Real-Time PCR va bng phwong phép

truyén théng.

Mau thwe pham Salmonella Shigella L. monocytogenes B. cereus E. coli
T6m thé - 8,6.107/+ - I+ I+

S6 lua 4,88.107/+ 2,75.10%+ - - 1,35.10"+
Ca vién basa - 1,75.10"%+ - 2,26.10%+ 2,26.10%+
Muc 6ng nguyén  —/— 4,04.107/+ - 9,86.10%+ 8,22.107/+
con

Muc éng cét - i+ —- 3,74.10%+ 3,45.10%+
khoanh

Nghéu lua déng ) 8,85.10%+ - 6,35.10%+ 1,14.10"%+
lanh

Sta twoi hwong ~ —/— - - 2,44.10"+ 2,84.107/+
dau

Stra twoi khong —- 1,00.107/+ -I- 1,93.10%+ 7,86.10%+
dudng

So long ludc ~/- —/+ -/ _/+ I+

DPau muc VI i+ —- 4,70.10%+ 2,45.107/+
Cdi so diep - 1,43.10%+ - 3,52.10%- 1,97.10%+
Sira twoi co —- —- —- 2,08.10%+ -

dudng

Sira dau nanh /- - /- 1,37.10%+ e

Ghi chu: /- hay /+: Két qua phan tich bing phwong phap truyén théng (/—: Am tinh, /+: Dwong tinh).

THAO LUAN

Thuc pham, khi bi nhiém vi sinh vat, n6 c6 thé
bi nhiém nhiéu loai vi sinh vat khac nhau va & méat
d6 thép, khong nhu déi v6i méu bénh phim. Do viy,
hau hét cac nghién ciru dé phat hién vi sinh vét trong
thuc phim déu co giai doan ting sinh trén moi
trudng khong chon loc dé khoi phuc cac té bao bi ton
thuong trong qua trinh ché bién va bao quan, mdi
loai duoc tang sinh trén méi truomg khac nhau. Diéu
nay vira 1am mit thoi gian va cong stic chuén bi mau
cho phan tich. Vi vay, chung t6i da tién hanh thu
nghiém tr 4 loai moéi truéng riéng biét BPW,
TSBYE, LB va Listeria cai bién dé chon ra mt moi
trudng ting sinh chung cho 5 lodi vi khuan can phat
hién la TSBYE. Moi trudng nay cing da dugce sur
dung trong nghién ciru trudc (Wang et al., 1997
2007). Trong nghién ctu nay, ching t61 da thlet ké
thanh coéng hai cdp primer mdi cho E. coli va
Shigella dua trén hai doan gen eaed cia E. coli va
ial (mdt locus trén plasmide x4m nhiém) cua
Shigella. Ching téi dé s dung hai phuong phdp phd
v t€ bao la phuong phap dun séi va phuong phap
phén giai kiém dé chon ra phuong phép chuén bi
DNA téi uu cho phan tng. D6 véi méu vi khuan
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thuin, két qua dinh luong cia Real-Time PCR voi té
bao vi khuan pha v& bang phuong phép dun séi va
phuong phap phan giai kiém khéng chénh léch so
v6i phuong phap dém khudn lac (p = 0,90). Trong
khi céc phan tich Real-Time PCR déi véi vi khuan tir
mau thuc phém thi DNA khuén tr phuong phap dun
s6i cho két qua dinh tinh va dinh luong khong chénh
léch nhiéu so véi phuong phép truyén thong nhung
DNA khuén tir phuong phap phén giai kiém it on
dinh hon so véi phuong phap truyén théng. Két qua
nay cho thiy khi su dung phuong phap phén gidi
kiém dé pha v& té bao vi khuan trong thuc pham gly
e ché _phan ung PCR vi su hién dién cua hén hop
céc chat phire tap trong thuc pham khi x&@ ly bang
NaOH c6 thé tao ra mét s6 chat méi e ché phan
{mg, con ddi véi phuong phap dun s6i kha néng hinh
thanh cac chit méi sau khi xir 1y thdp. Do vay, DNA
khudn cho phan Gng Real-Time PCR tir dich té bao
XU 1y bang phuong phap dun séi cho két qua én dinh
hon phuong phép phén giai kiém. Nén chang t6i da
st dung phuong phap dun séi dé xir 1y té bao vi
khuin trong miu thuc pham. Phuong phap chuén bj
DNA  khuén dugc chon vira don gidn trong thao téc,
vira it ton kém so véi mé sb phuong phép ly trich
DNA khac nhu st dung proteinase K, kit ly trich
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DNA (Fukushima et al., 2003). Chang t6i su dung
thi nghiém gdy nhi€m nhan tao dé so sanh hai
phuong phép xir 1y t€ bao vi ching gdy nhiém 1a
ching thudn, c6 thé xac dinh nong dd t€ bao trong
mau sau gdy nhiém bing phuong phap dém khuan
lac.

MOt s6 nghién citu truede day phat hién dong thoi
hai hay nhiéu ching dich trong cung 1 phéan img, c6
d6 nhay 10° t bao/g (Fukushima er al., 2003), phat
hién dong thdi E. coli O157:H7, Salmonella va
Shigeila bing multiplex Real-Time PCR ¢6 d6 nhay
phén tmg tir 10 - 100 té bao/phan img va ¢ kha nang
phat hién dbi véi E. coli O157: H7, Salmonella,
Shigella 1an lugt 1a 10°, 10° va 10* té bao/g (Wang er
al., 2007), hay phat hién ddng thoi L. monocytogenes
va E. coli O157:H7 c6 db nhay phat hién twong Umg
14 1-6val-3té bao/g thit bd sau khi ting sinh 30 h
trén méi tnrong BHI (Nguyen et al., 2004), 5.10° té
bao Shigella/phdn (ng (Wang et al, 1997), 10
CFU/g (thuc phdm hay phén) E. coli va Salmonella
sau khi tdng sinh 18 h trén méi truong GNTSB (méi
truong Gram Negative + TSB) (Sharma et al., 2000).
Mot sé nghién ctru dung PCR dbi véi tirng chung
dich c6 kha ning phat hién tr 1 - 10 t& bao/g
(Lindgvist, 1999; Eyigor et al., 2002; Croci et al.,
2004; Josefsen et al., 2007), 10 - 100 CFU/g (Filter
et al., 1992), 1 - 10 t& bao/25 g miu nhung phai qua
24 - 48 h ting sinh trén BPW (Uyttendaele et al.,
2003; O’Regan ef al., 2008), 5 - 50 té bao/25 g
(Wang ef al., 1997; Cheung et al., 2004). B$ nhay
ctia phan tng tir 1 - 10 t& bao/phan tng (Lindqvist,
1999; Uyttendaele et al., 2003; De Medici et al,
2003; Wolffs et al., 2006), 5 - 50 t& bao/phan tng
(Malormy et al., 2004), 50 - 500 té bao/phan Ung
(Filter et al, 1992), 10 - 10* té bao/phan tmg (Lampel
et al., 1990). Nhin chung cac nghién ciru trudc day
khi phat hién dong thoi cac ching trong cling 1 phan
ung tuy nhanh nhung c6 d6 nhay thép va kha nang
phat hién trong thuc pham chua cao so véi phuong
phap truyén théng, trong khi d6 cac phan tich PCR
cho fimg ching riéng 1é c6 khad ning phat hién su
hién dién ctia ching vi khuan dich cao (Uyttendaele
et al, 2003; O’Regan ef al., 2008), nhung dé phat
hién mbi chiing dich phai st dung mét méi trudng
ting sinh khac nhau va san phidm dugc phén tich
trong budc hdu PCR bing phuong phap dién di hay
lai DNA, diéu nay dé xay ra hién twong lay nhiém
chéo, cho két qua duong tinh gia. Téng hop mot sé
wu diém cta cac nghién clu cua céac tac gia trude
day ching toi da nghién clru va dua ra mét quy trmh
dé phat hién nhanh, du do nhay, don gian va tiét
kiém dwogc thoi gian chuén bi DNA cho phén tich va

két qua phén tich trung thuc hon cac phuong phap
PCR thuong. Vi mdi ching dich dwoc phan tich
trong moi phan ing khac nhau, do vay phuong phéap
chiing t8i ¢6 d6 nhay cao tir 1 - 10 t€ bao/phan (g
va ¢6 khé ndng phat hién va dinh luong hién dién cla
vi sinh vét dich tir 1 - 10 t& bao/25 g miu thuc phdm
sau khi tang sinh, két qué dugc phén tich ngay trong
qué trinh phan {img nén két qua phén tich trung thyuc
hon phuong phip PCR thudng. P9 chinh xdc, do
nhay va d6 ddc hiéu cua phq(mg phép ching t61 dua
ra so voi phuong phép truyén thong cao, cac gia tri
tuong tmg 97,99; 98,05 va 95,6%.

Mat khéc, trong nhimg trudng hop ngd doc thuc
phim khi tidu thu nhitng thuc pham da qua niu chin
ma véi phuong phap phén tich truyén théng khong
thé xac dinh duoc nguyén nhén thi phuong phap
Real-Time PCR hoan toan c6 thé vi phwong phap
dua trén phén tich DNA.

Véi phuong phép chung t6i dua ra, néu phan
tich mAu bénh pham c6 ndng dd vi sinh vat ban diu
cao co thé phan tich truc tiép tir mau ma khéng trai
qua giai doan ting sinh, két qua phén tich chi trong
khoang 4 h.

KET LUAN

Tir két qua nghién clru nay, chung t6i két ludn
ring phuong phép Real-Time PCR véi DNA khuén
sir dung trong phén tich tir t& bao dwoc xir 1y bang
phuong phdp dun s6i do ching téi xdy dung nén
hoan toan c6 thé thay thé phuong phap nudi cay cb
dién dé dinh tinh va dinh lugng vi sinh vét giy bénh
trong mau thuyc phdm trén phuong dién d6 nhay va
dd chinh xdc. Mt khac, phwong phap cua ching toi
¢6 thoi gian thuc hién ngin hon nhiéu (4 - 30 h so
véi 5 - 7 ngay) va thao tic don gidn hon. Phuong
phap nay nén dugce tng dung cho céc trung tm phéan
tich vé viéc danh gia an toan vé sinh thuc phém, dac
biét hitu ich trong cac trudng hop chin doan nhanh
cac ca ngd doc thuc pham.

L&i cam on: Nhom nghién cuu cua chung toi xin
chan thanh cam on Trung tdm phan tich thi nghiém
Thanh phé H6 Chi Minh, trieong Pai hoc Bach khoa
Thanh phé Ho Chi Minh da tao diéu kién thugn loi
va gitup dé ching t01 trong nghién ciru.
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RAPID DETECTION AND QUANTIFICATION OF THE FOODBORNE PATHOGENES
BY REAL-TIME PCR

Le Thi Chi, Nguyen Quoc Binh*
Biotechnology Center of Ho Chi Minh City

SUMMARY

We developed and assessed Real-Time PCR method for the rapid detection and quantification of infected
in foodstuff pathogens, which are major bacteria in the intestinal tracts of human. The protocol used a universal
culture preenrichment medium and PCR program that used direct enrichment culture broth with S sets of
specific primers for 5 species of foodborne pathogenes were Escherichia coli, Salmonella spp., Shigella spp.,
Listeria monocytogenes and Bacillus cereus. The primers 100% specific as determined target species and no
interference reaction with non-target species was observed. This method was simple that unnecessary DNA
extraction, purification and had highly sensitive, detection limits from 1 to 10 copies/reaction as pure bacteria
and 1 - 10 CFU/25 g food. After enrichment in TSBYE medium in 24 hours, samples infected microbial were
determined the amount of cells from 107 to 10° cells/ml (R? = 0.998) and the same colony counting method (p =
0.90). The accuracy, sensitivity and specificity is high, these averange values are 97.99, 98.05, and 95,60%. All
the time to finish diagnosis only spent 4 - 30 hours in comparison with 5 - 7 days when using conventional
culture method.

Keywords: Bacillus cereus, Escherichia coli, Listeria monocytogenes, Real-Time PCR, Salmonella, Shigella,
infected in foodstuff pathogens
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