NGHIEN CUU KHOA HOC

DPANH GIA KHA NANG NHIEM LISTERIA
MONOCYTOGENES, STAPHYLOCOCCUS AUREUS VA
SALMONELLA SPP. TRONG CAC MAU SUA THU THAP TAI
GIA LAM VA BA Vi, HA NOI DAU NAM 2019

Nguyén Thi Minh Huyén", Trin Thi Hoa!, Ninh Thi Tuyét Lan', Trin Thi Hién>
"Vien Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam
’Khoa Sinh hoc, Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi

(Ngay dén toa soan: 30/6/2019; Ngay sira bai sau phan bién: 24/11/2019;
Ngay chap nhan dang: 30/11/2019)

Tom tit

Sira va cc san pham sita tir cac ho chan nudi bo sita xung quanh Ha Noi da gop phan khong
nhd vao san luong stra dugc ti€u thy tai Ha Noi. Viéc su dung stra tuoi hay stra thanh trung da
tr& nén kha thudng xuyén trong sinh hoat hang ngay ciia ngudi dan. Sita twoi dugc bay ban rat
nhiéu tai mot sd cac ctra hang trén doc cac truc duong ven do dac biét l1a & vung Xuan Mai,
Ba Vi, Ha N6i hay Phu Déng, Gia Lam, Ha Noi. Céc loai sira nay phﬁn 16n da dugc thanh trung
va dong chai. Hién nay chua c6 nghién ctru ndo danh gia vé kha nang nhiém cac loai vi khuan
c6 thé gay ngd doc thuc pham trong sita va cac san pham sita ndy dé danh gia sy an toan khi
tiéu thu. Trong nghién ctru ctia chiing toi, mot sé mau sira da thanh tring va sita chua thanh
trang duoc thu thap dé kiém tra sy c6 mat ciia mot sb vi khuan gay ngd doc thuc pham nhur
Listeria monocytogenes, Staphylococcus aureus, Salmonella spp. bang phuong phap PCR. Pay
1a mot phuong phap kiém tra nhanh va chinh xac do ¢6 kha nang nhan ban gene dic hiéu riéng
cho ting vi khuan can nhan biét. Trong 49 mau thu thap, c6 23 mau sita chua thanh trung, 12
mAu sira da thanh tring va 14 mau sita chua. Két qua cho thay c6 01 miu sita dé da thanh tring
¢6 kha nang nhidm vi khuan Staphylococcus aureus va 01 mau sira tuoi chua thanh trung cé
kha ning nhiém khuén Listeria monocytogenes. Tat ca cic mau sita va sita chua déu 4m tinh
v6i Salmonella spp. Cac mau nhidm khuan nay di duoc khing dinh bang cach doc trinh tir gene.

Tir khéa: Vi khuan, ngo doc thuc phcfm, sita, nhiém khudn, Ha Noi.
1. MO PAU

Dét nudce phat trién kém theo chét luong cudce song ciia ngudi dan duoc nang cao hon. So
v6i nhitng nam cudi ciia thé ky 20 thi budc sang thé ky 21, viéc chin nudi bo sira va san xut
sita & Viét Nam da phat trién manh hon rat nhidu. Sita tai Viét Nam hién nay khong con hoan
toan 14 sita bot nhap ngoai va dugc ché blen lai nita ma d4 c6 rat nhiéu doanh nghiép cting nhu
cac ho néng dan chin nudi bo sita dé cung cap sira tuoi, tu tic duoc mot phan ciia ngudn nguyén
li¢u. Chung ta da c¢6 co hoi sir dung cac san pham stra tuoi tur bo hay dé dugc nuoi tai Viét Nam
va cac san pham tir sita rat da dang. Theo thong ké mai nhat cua Téng cuc Théng ké ngay
01/10/2018, ca nudc c¢6 294,4 ngan con bo stra nam 2018, tang hon rat nhiéu so v&i nam 2010
1a 128,6 ngan con. San luong sita ndm 2010 dat 306,7 ngan tin va ting 1én 936 ngan tin vao
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nam 2018 [1]. Ngoai cac doanh nghiép 16n nhu Vinamilk, TH True Milk, Moc Chau Milk, hién
nay sita duoc rat nhidu ho gia dinh san xuit va kinh doanh nho 1é. Nhitng hoat dong cta ho lién
quan tir 5 dén 10% cuia sita tuoi ¢ cac dia phuong va viéc ban hang hodc 14 truc tiép cho ngudi
su dung hodc 1a cho ngudi ban 1¢ khac, & khu vuc Ha No6i [2]. San phém cua ho thuong ré hon
50 v&i cung san pham tir cac cong ty 16n boi vi ho bét duge nhitng budc trung gian thuong lam
tang thém gia cta san pham dén nguoi tiéu dung [3]. Mic du ho 13 cac nha san xuat nho, cac
san pham ctia ho ngay cang dugc nhidu nguoi biét dén. Do d6, cac san pham cua ho cling dong
mét vai trd nhat dinh trong thi truong stta va cac san phém stra & mién bic Viét Nam. Tuy nhién,
cuing véi tinh hinh d6 thi viéc kiém soat chét lwong sita rat quan trong boi sita 1 san pham dé
nhiém khuén néu nhu trong qua trinh san Xuat, cac dung cu khong dugc tiét trung can than. Su
nhiém khuéan ¢ sita va cac san pham sita khong chi tir sita thd ma con tir cac qua trinh ché bién,
van chuyén va dy trr stta khong dting cach [4, 5]. Do do, vi¢c danh gia chét lugng stra va cac
san pham tir sita bang cach kiém tra kha nang nhiém khuan dé tranh nhiing bénh bung phat 1a
rat quan trong. Nghién ciru nay budc dau thiét 1ap mot phuong phap dénh gia nhanh kha ning
nhiém mot sé vi khuan gy ngo doc thuc pham nhu Listeria monocytogenes, Staphylococcus
aureus, Salmonella Spp. bang PCR. Pay la mot phuong phap cho két qua chinh xac va rat ngan
thoi gian hon rat nhiéu so vdi cac phuong phap vi sinh truyén thong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u

- Chung chuan: ching Salmonella spp., Vibrio cholerae O1 do Cong ty C phan Cong nghé
vi sinh va méi truong, Ha Noi cung cap; Chung Staphylococcus aureus va ching Escherichia
coli Shigella duoc tang bd1 BO mon Vi sinh, Pai hoc Y Thai Nguyén; Chung Listeria monocy-
togenes mua tai khoa Vi sinh vat, Bénh vién Quan Y 103, Ha Pong, Ha Noi. Cac chung nay déu
duoc phan 1ap boi chinh cac noi trén.

- Kit tinh sach ADN, thang chuan ADN 1kb (Thermo scientific, Ptic); hoa chat dé chay
PCR (Phusa Biochem, Viét Nam); thang chuan Ladder 100 bp (BioFact, Korea).

Céc hoa chét khac sir dung trong nghién ctru nay nhu EDTA, Tris-HCI, PBS, lysozyme,
acetic acid, agarose...dugc mua tir cic hing chuyén san xuét uy tin trén thé gidi, theo dung
chuin cho sinh hoc phan ti.

- Stra va stra chua dugc thu mua chu yéu & hai ving Gia Lam va Ba Vi, Ha Noi. Mau tai
Ba Vi duoc thu mua ngau nhién tai cac dai 1y doc truc duong Xuan Mai, Ba Vi. Mau sita chua
thanh trung tai Gia Lam dugc thu mua cta cac hd chan nuoi bo tai hai xa Phu Déng va Duong
Ha khi ho mang dén ban cho dai 1y ctia mot cong ty sita 1on tai d6. Sau khi thu, mau duoc luu
trir trong tii dong -20°C cho dén khi dugc sir dung dé tach chiét ADN.

- Thiét ké moi cho PCR: MJi thiét ké cho phan tng PCR dugc tham khao tir mot s tai liéu
nghién ctru trong d6 céc tac gia da tdi wu dac hiéu cho cac vi khudn Listeria monocytogenes,
Salmonella spp., Staphylococcus aureus va dya trén phan mém online Primer 3 Plus. Trong d6
moi cho Listeria monocytogenes dac hi€u cho gene hly A, 1a gene ma hoa cho listeriolysin O
(LLO) c6 lién quan dén sy thuy phan mang khong bao ctia vt chu. Gene ndy ton tai & tat ca cac
chung Listeria monocytogenes va can thiét dé tao day du doc luc cia nd [6]. Moi dic hiéu cho
Salmonella spp. dugc thiét ké dua trén gene sdiA, 1a gene ma hda cho thu thé tin hiéu ctia cac chét
diéu hoa ho LuxR. Cac protein type LuxR diéu hoa cac nhan t6 phu c6 thé dong gbp cho sy ton
tai hodc hlnh thanh tap doan trong rudt cua vi khuan Salmonella spp. [7]. Pbi véi Staphylococcus
aureus, moi dugc thiét ké dic hiéu cho gene nuc, 1a gene ma hoa cho nuclease 6n nhiét cua
Staphylococcus aureus. Pay la mot endonuclease, phan hiy ca ADN va ARN va hoat dong
enzyme cua no co thé chiu duge ¢ 100°C trong it nhat 1h [9]. Mbi dugc thiét ké dic hiéu dé
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nhan biét sy c6 mit ctia cac vi khuan nay va dugc trinh bay ¢ bang 1 duéi day:
Bing 1. Cdc méi sir dung cho phan irng PCR

. |Pé dai d
Gene | ron X Tm | Chiing vi khudn | ° " “**"|" Tai ligu
muc ) Trinh tw (5°-3°) X gene nhin ;
o primer “C) nhdn biéet R tham khdo
tiéu badn
LL4R |CGC CAC ACT TGA GAT AT 50 Listeri
A prerd 519 bp 6]
LL5F |AAC CTA TCC AGG TGC TC 52,4 | monocytogenes
SdiAl |AAT ATC GCT TCG TAC CAC 51,6
sdiAd Salmonella spp. 257 bp [7]
SdiA2 |GTA GGT AAA CGA GGA GCA G 57,3
Stanucf | ATA GGG ATG GCT ATC AGT AA 543 o
e Staphylococcus 476 bp Nghién ctru
Stanucr | TAC CAT TTT TCC ATC AGC ATA A |54,7 aureus nay va [9]

2.2. Phwong phap nghién ctru
2.2.1. Tach ADN téng sé ciia chiing chudn

ADN tong s cua cac chung vi khuan nhu Listeria monocytogenes, Salmonella spp.,
Staphylococcus aureus va mot s chung khac nhuw Vibrio cholerae O1, Escherichia coli Shigella
duogc tach sir dung bo Kit Thermo Scientific GeneJET Genomic DNA Purification Kit; theo
protocol ctia nha san xuét danh cho vi khuan gram am (Salmonella spp., Escherichia coli Shigella,
Vibrio cholerae OI) va vi khuan gram duong (Listeria monocytogenes va Staphylococcus aureus).
Cu thé phuong phap tach c6 thé dugc tom tit nhu sau:

- P6i voi vi khuan Gram am, thu té bao trong ong ly tdm 1,5 hoac 2 ml. Hoa lai can té bao
trong 180 pL dung dich Digestion, thém 20 pL dung dich protein K va tron déu. U mau ¢ 56°C
trong 30 phat. Thém 20 pL dung dich RNase A, vortex va u thém 10 phut ¢ nhiét 4 phong.
Thém 200 pL dung dich lysis vio mau va tron déu. Thém 400 pL cua 50% con tinh khiét va
tron déu. Sau d6 chuyén toan bo dich sang cot, ly tam & 6000 g trong 1 phut. Rira mau lan lugt
v6i 500 pL Wash buffer I va Wash buffer II. Sau d6 ly tim thém 1 phut dé loai sach con c6 thé
con trong cot. Chuyén cot sang 6ng mai, thém 100 hodc 200 pL Elution buffer va i 2 phut &
nhiét 6 phong. Ly tdm & téc d6 8000 g/phut trong 1 phut. Loai bo cot va dy trir ADN & -20°C
cho dén khi sir dung. Nong d¢6 ADN dugc xéac dinh bang cach do hap thy v6i may nanodrop.
Két qua thu dugc dugc phan mém ty dong ctia may tinh ra ndng do ADN theo ng/uL. Cac miu
ADN duogc luu trit trong ti am 20°C dén khi st dung dé thuc hién cac thi nghiém tiép theo.

- P6i voi vi khuan gram dwong, cac budc tach chiét ciing dugce tién hanh tuong tu, ngoai
trir budc ly giai té bao. Cu thé nhu sau: dung dich ly giai t& bao cho vi khuan gram duong: 20
mM Tris-HCI, pH 8,0, 2 mM EDTA, 1,2% Triton x-100, thém lysozyme dén néng d6 20 mg/mL
trude khi dung. Pau tién, t& bao sau khi thu bang ly tim s& duoc t v6i 180 pl dung dich trén
trong 30 phut & 37°C. Sau d6 thém 200 pL dung dich lysis, 20 pL proteinase K va tron déu, o
thém & 56°C trong 30 phit. Cac budc tiép theo tién hanh nhu ddi v6i vi khuan gram am. Nong
do ADN duoc xac dinh bﬁng cach do hép thu v&1 may nanodrop va tuong ty nhu trén, cac mau
ADN duoc luu trit trong ti am 20°C dén khi st dung dé thuc hién cac thi nghiém tiép theo.
2.2.2. Tach ADN tong sé tir sita va sita chua

Do ADN tir sita ¢6 nhiéu loai (vi khuan ¢ thé co trong sita, ADN con lai tir vat nudi cho
sifa...), ngoai ra trong sira con rat nhidu cac thanh phan protein khac nén viéc tich ADN phirc
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tap hon. Trong nghién ctru nay, chung toi van str dung kit dé tach ADN. Tuy nhién cac budc
chuén bi trude khi tach ADN duoc thuc hién nhu sau: 2ml sita duoc ly tdm trong 10 phut &
10000 g, 3 phat & 12000 g, va 5 phat & 5000 g. Phan 16p chat béo va dich ndi dugc loai bo. Tuy
thudc vao lugng chat béo con lai trong 6ng ma cac budc rira duge tién hanh nhu sau: thém 500 uL
cua dung dich 5x SSC (0,75 M NaCl, 0,075 M trisodium citrate dihydrate) va 75 pL cua dung
dich 40% trisodium citrate dehydrate, tron déu, 0 & nhiét do phong 5 phut, ly tdm & toe do toi
da trong 2 phat va loai bo dich ndi. Lap lai budc rira dén khi loai duoc phan 16n 16p chat béo
trong sita. Phan can dugc st dung dé tach ADN tong s sir dung protocol cho vi khuan gram
duong ctia bo kit Thermo Scientific GeneJET Genomic DNA Purification Kit. Nong d6 ADN
dugc xac dinh bang cach do hip thu véi may nanodrop.

Véi sita chua, viéc tach chiét cling dugc thuc hién nhu véi stra tuoi ngoai trir bude ban dau
nhu sau: Can 1 gram sita chua cho vao ong 2 ml. Thém 100 pL cta 0,4 M NaOH + 75 pL cua
40% trisodium citrate dehydrate, vortex, u ¢ nhiét d6 phong trong 5 phut va ly tim toc do toi da
trong 3 phut. Loai bo dich n6i va tién hanh rira va tich ADN nhu véi cdc mau sira ¢ trén. Nong
d6 ADN duoc xac dinh bang cach do hap thu véi may nanodrop. Két qua thu duoc dugc phan
mém tuy dong ctia may tinh ra ndng do ADN theo ng/puL. Cac mau ADN dugc luu trit trong ti
am 20°C dén khi st dung dé thuc hién cac thi nghiém tiép theo.

2.2.3. Chay PCR va kiém tra két qua

Hon hop phan tng PCR dugc tron nhu sau: 1x PCR buffer 22,5 pL, 10 pmol primer 0,5 uL
mdi loai, ADN khudn 0,5 pL, nuée vira di 25 pL (EZ PCR mix, Phusa Biochem). Phan ting
PCR nhan ban gene dac hi¢u dé nhén biét vi khuan dugc thuc hién trén may chu trinh nhiét
Applied Bioscience Veriti 96 giéng theo chuong trinh nhu sau: 1. Tién bién tinh 95°C trong 3
phiit; 2. Bién tinh 95°C trong 30 gidy; 3. Gan moi ¢ 52°C ~ 57°C trong 30 gidy dén 50 gidy tuy
thudc vao do dai doan san pham PCR; 4. Kéo dai chudi & 72°C trong 40 gidy; lap lai cac budc
2 dén bude 4 cho 30 dén 35 chu ky; va budc kéo dai chudi cudi cting 1a 72°C trong 5 phit. San
pham cua phan tng PCR duoc kiém tra bang phuong phap dién di trén thach agarose 1% ¢ dién
thé 100V trong thoi gian 30 phut va kiém tra két qua bang cach soi v6i dén UV visualizer.
2.2.4. Khdo sdt xdy dwng quy trinh phdt hién cdc vi khuan bang phan irmg PCR
2.2.4.1. Khao sat kha nang bat cap ddc hiéu cua moi

Kha ning bt cap dic hidu cta timg moi thiét ké cho timg loai vi khuan dugc dénh gia bang
cach chay PCR cua timg cép moi v6i khuén ADN cua cac loai vi khuan lam déi ching kiém
dinh. Chang han nhu, khi kiém tra d¢ dic hiéu ciia moi dung dé phat hién vi khuan Listeria
monocytogenes, chung tdi chay PCR dong thoi cta cdp moi ndy véi cac khuon ADN ciia cac
chung vi khuan khac nhu Salmonella spp., Staphylococcus aureus, Vibrio cholerae O1, E. coli,
Shigella va twong ty nhu vay ddi voi moi ddc hiéu cho cac vi khuan Salmonella spp., Staphylo-
coccus aureus trong nghién ctru nay. Két qua dién di san pham PCR khong xuét hién cac vach
duong tinh khi str dung khuén ADN cua céc vi khuan ddi chimg kiém dinh s& danh gia duoc
mdi chi ddc hiéu cho ting vi khuan nhéan biét da thiét ké.
2.2.4.2. Khao sat nong dé ADN t6i thiéu ciia cdc phan iing PCR phat hién Salmonella spp.,
Staphylococcus aureus va Listeria monocytogenes

Sau khi tach chiét, ndng dd ADN ban dau cta cac vi khuan Salmonella spp., Staphylococcus
aureus va Listeria monocytogenes lan Iuot 1a: 77 ng/uL, 39 ng/uL va 68 ng/uL. ADN ban dau
dugc pha lodng giam dan 10 1an theo thir tu cac nong do tir 10! dén 10 va cac ndng do ADN
sau khi pha loang nay duoc su dung dé 1am khuén cho cac phan tng PCR voi cac cap moi dic
hiéu riéng cho timg khuén. San pham PCR dugc dién di kiém tra trén gel agarose 1% & 100V
trong thoi gian 30 phut. Nong do ADN tbi thiéu cho phép phan ing PCR phat hién ching vi
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khuan dugc danh gia & nong dd ADN thap nhat van xuét hién vach ADN duong tinh trén ban
gel dién di agarose 1%.

3. KET QUA VA THAO LUAN

3.1. Panh gia kha ning bat cip dic hidu ciia cic cip moi

San pham PCR xuat hién & giéng s6 5 (hinh 1A va hinh 1C), giéng s6 1 (hinh 1B) véi mot
bing rd nét c6 kich thudc twong Gng v4i san pham PCR du kién (hinh 1A: 476 bp cho
Staphylococcus aureus, hinh 1B: 257 bp cho Salmonella spp. va hinh 1C: 519 bp cho Listeria
monocytogenes). Poi véi cac giéng con lai & cac hinh 1A, 1B, va 1C khuén ADN dugc su dung
1a cac khuon khong ddc hiéu cho cac cap mdi Stanucf va Stanucr (hinh 1A); SdiA1 va SdiA2
(hinh 1B); va LL4R va LLSF (hinh 1C) do d6 khong c6 bang sang nao xuat hién & cac giéng
nay. Két qua thir nghiém cho thay cap moi Stanucf/r déc hiéu nhén biét d6i voi khuén ADN cua
vi khuan Staphylococcus aureus, cip moi SdiA1/2 dic hiéu cho khuén DNA cia vi khuan
Salmonella spp. va cip moi LL4R/5F dic hiéu cho khuoén ADN cua vi khuan Listeria
monocytogenes. Kich thudc san pham PCR du kién va kich thudc thuc té so véi thang ADN chuan
trén ban dién di c6 hoi sai 1éch do qué trinh dién di c6 thé phu thudc ca vao cAu triic 3 chiéu cua
phan tir ADN ciing nhu thanh phan cta gel agarose chua dong nhat hoan toan & mot sb vi tri.

3.2. Khao sat ndong dd ADN tdi thiéu ciia cac phan ing PCR nhén biét vi khuin Listeria
monocytogenes, Staphylococcus aureus va Salmonella spp.

Nong d6 ADN khuén ctia cac phan ing PCR giam dan thi cuong d6 sang ctia vach ADN
trén anh dién di cling giam dan (hinh 2). Déi v6i Staphylococcus aureus ndng ¢ ADN giam
dén 39 x 10 ng/pL thi con mot bang md va khong rd nét, va dén 39 x 10-° ng/uL thi khong
con thdy xut hién bang nao nira (giéng s6 5 va 6 trén hinh 2A). Nhu vay, nong d6 ADN khudn
t6i thiéu ctia vi khuan Staphylococcus aureus trong thi nghiém nay c6 thé nhan biét bang phan
mg PCR 14 39 x 10 ng/pL (hay 3,9 pg/uL). Dudi nong d6 nay lugng ADN khong di dé tao
ra san pham PCR c6 thé quan sat dugc trén ban gel dién di. Theo nghién ctru ciia Gandra et
al. [13], ndong d6 ADN cua Staphylococcus aureus duoc nhan biét boi PCR 1a khoang 1,63
pg/puL. Nhu vay do nhay cua phan tng PCR cua Gandra et al. hiéu qua cao hon so v6i nghién
ctru nay. Piéu nay co thé do do tinh khiét cia ADN trong trong phan tng PCR cila nghién
ctru nay chua cao.

Hinh 1. Banh gia kha nang bt cap

1, E.coli shigella;

5. i/ pholere Of: dac hiéu cua cac cap moi thiét ké dé
3, Salmonella spp; nhéan biét Staphylococcus aureus,
4, Listeri t : - .

i et MONoGyagents Salmonella spp. va Listeria mono-
5, Staphylococcus aureus;

M: 1kb ladder marker cytogenes.

ADN cua cac chung vi khuan duwoc

B tach chiet va su dung lam khuon cho
M: 100 bp Plus ladder marker han 1me PCR véi tirn Cd mo‘l

1, Salmonella spp; p g g cap

2, E.colishigella; Hi nh A. Két qud PCR sir dung cap

3, V. cholerae 0O1;
4, Listeria monocytogenes;
5, Staphylococcus aureus ADN.

= g-%gg-"““ Hinh B. Két qua PCR sir dung cap
f,,:. Lkb ladider marker 3,000 moi SdiA 1 va SdiA2 voi cac mau ADN.
1, E-Eali shigalla; T500 Hinh C. Két qua PCR sir dung cap

moi Stanucf va Stanucr voi cac mau

RN
=
(%]
s

. 1,000 A \ re r x
2, V. cholerae 01; 750 moi LL4R va LL5F voi cac mau
3, Salmanella spp; 500 . 5
%, srcyillghEoERns TS e ADN. M: 1Kb DNA ladder hodc
5, Listeria monocytogenes ]OObp (hi}’l/’l bén phdl)

0.7% agarose

26 | Tap chi KIEM NGHIEM VA AN TOAN THUC PHAM (S6 4-2019)



NGHIEN CUU KHOA HOC

Déi v6i phan tmg PCR trong d6 ADN khuon tir Salmonella spp., ndng d6 ADN ma ¢ dé
van xuét hién mot bang c6 thé nhin théy bang mat thuong qua UV visualizer la ¢ d¢ pha loang
77 x 107 ng/uL (0,77 pg/pL, giéng s6 6 trén hinh 2B). O nodng dd pha loéng hon thi khong
quan sat duoc sy xuat hién bang ADN. Do d6, ndng do pha lodng t6i thiéu cta Salmonella
spp. trong phan tng 25 pL trong thi nghiém nay 13 0,77 pg/uL (hinh 2B). Céng bd cia
Moganedi et at. [14] véi do nhay ctia phan tng PCR nhén biét vi khuan Salmonella spp. 1a
0,3 pg/uL, trong khi v6i nhom Radhika la 5 pg/uL [15] hay Kumar et al. 1a 3 pg/pL [16]. Nhu
vay, trong truong hop nhan biét Salmonella spp. két qua cua chung t6i nam & mirc trung binh
so Vi cac cong bd ctia cac nhom nghién ctru nay. So véi hai nhém sau thi tham chi két qua
cua chung t6i t6t hon [15,16].

Trong trudng hop st dung cip moi LL4R/LLSF dung dé nhan biét vi khuan Listeria
monocytogenes, nong d6 ADN ma & d6 van xuét hién bang co thé quan sat dugc trén ban gel
agarose 1% 1a 68 x 10- S ng/uL (0,68 pg/uL, giéng s6 6 trén hinh 2C). O noéng do 68 x 10 *ng/uL
(giéng s6 7 hinh 2C) khong xuat ‘hién bang nao c6 the quan sat dugc bang mat thuong. Nhu vay
ngudng phat hién ADN khuén t6i thiéu cua cap m01 LLAR/LLSF 1a 0,68 pg/uL trong phan tng
25 pL. Véi cong b ciia nhém Wang et al. [12], ndng do ADN sau khi PCR ma tai d6 van xuat
hién bang sang trén gel agarose 1a 25 pg/phan trng 20 uL. Nhu vay thi trong thi nghiém nay, do
nhay ctia phan img PCR cua chung t6i 1a vuot tréi hon so vai cong bé trén.

Hinh 2. Khdo sat nong do ADN toi thiéu cdc
phan tmg PCR nhdn biét vi khuan Listeria
monocytogenes, Staphylococcus aureus va
Salmonella spp.

ADN ciia cdc ching vi khudn dwoc pha lodng
theo loat giam dan 10 lan tir 107 dén 10° va sir
dung lam khuon cho phan ving PCR voi ting cap
moi dic trung.

Hinh A. Két qua PCR si dung cdp moi Stanucf
va Stanucr véi cac mau ADN pha lodng cia vi
khudn Staphylococcus aureus.

Hinh B. Két qua PCR sir dung cdp moi SdiAl

va SdiA2 véi cdc mau ADN pha lodng ciia vi
khudn Salmonella spp.

Hinh C. Két qud PCR sir dung cdp moi LL4R va
LL5F véi cdc mau ADN pha lodng ciia vi khudn

Listeria monocytogenes. M: 1Kb DNA ladder.

Thir tw mau tir 1 dén 10 theo thir tw lan luot nhw
sau: 1, ADN khéng pha lodng, tir 2-°, nong dé
pha lodng lan ot tir 107 dén 107

3.3. Nhan biét vi khuin Listeria monocytogenes trong sira va sira chua

Listeria monocytogenes 1a vi khuan c6 thé gdy tir vong cho ngudi néu nhu nhiém phai, dic
biét 1a ¢ tré so sinh, phu nit mang thai, ngudi gia, va nguoi bi suy giam mién dich. Thé gioi da
ghi nhan c6 nhing trén dich 16n tai My hodc Phap lam chét nhiéu ngudi do an phai thic an bi
nhiém vi khuan nay (8). Stra chua tiét trung hay cac san pham lam tur stra chua tiét trung cling
12 mot ngudn ¢ kha nang nhiém khuédn gay bénh. Vai cac két qua tdi wu nhu trén, chung t6i da
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su dung khuéon ADN 1a ADN tong s6 duoc tach tir cadc mau sira va stra chua dé chay PCR voi
moi dac hi¢u cua vi khuan Listeria monocytogenes.

Trong s 49 mau sita va sita chua thu thap dugc, chi c6 01 mau c6 xuat hién bang sang c6
kich thudc gidng véi kich thude ciia ddi chimg duong (ADN cua chinh vi khuéan Listeria mono-
cytogenes dugc ding lam khudn) & vi tri thir 16 trén hinh sd 3. Mau nay 1a mu sita tuoi chua
thanh tring thu thap dugc tai x Duong Ha, Gia Lam, Ha Noi. Cac mau sira con lai khong xuét
hién bang sang nao trén ban gel agarose (con mot sb hinh ban gel khac khong dugc thé hién tai
day). Mau ADN trén ciing dd duoc giri di doc trinh tu va két qua khang dinh d6 1a vi khuan
Listeria monocytogenes (Bang 2). Nhu vay, kha ning bi ngo doc thyc pham khi udng sira nay
c6 thé xay ra néu nhu sira khong duge tiét tring hodc thanh tring trude khi dung. May man 1a
phan 16n sita twoi san xuét tai Gia Lam dugc thu mua bai mot cong ty sira 1on tai Viét Nam va
s€ duoc xu ly trén day chuyén thlet bi ¢ kiém soat chét luong tot. Nguy co nay ¢ kha nang
xay ra néu sita dugc ban tryc tiép cho nguoi dan va nhu vy can pho bién moi ngudi nén dun
nong lai stra trude khi str dung.

Hinh 3. Két qua PCR ciia cdc mdu sita
v&i moi ddc hiéu cho Listeria monocy-
togenes

Tir I dén 24, cac mau sita da thu thap,
25, doi chitng dwong (Listeria mono-
cytogenes). Chi mdu 16 xudt hién bing
twong tw doi chimg dwong. M: 1Kb
DNA ladder

1234567891011 1213141516 M 1819202122232425
Bing 2. Trinh tw ADN mau s6 16 (hinh 3) dwoc BLAST trén NCBI
Listeria monocytogenes strain N12-0935 chromosome, complete genome
Sequence ID: CP038642.1Length: 2986680Number of Matches: 1
Range 1: 2269036 to 2269523 GenBankGraphics Next MatchPrevious Match

Alignment statistics for match #1

Score Expect Identities Gaps Strand
878 bits(475) 0.0 484/488(99%) 2/488(0%) Plus/Minus
Query 2 TGCATTC-CTCCAGGCGCTTGCA-CTGCTCTTTAGTAACAGCTTTGCCGAAAAATCTGGA 59

Sbjct 2269523 TGCATTCACTCCAAGCGCTTGCAACTGCTCTTTAGTAACAGCTTTGCCGAAAAATCTGGA 2269464

Query 60 AGGTCTTGTATGTTCATTAACATTCACGTTATAGTAAATTTGTTTAAAACTAATGACTTC 119

Sbjct 2269463 AGGTCTTGTAGGTTCATTAACATTCACGTTATAGTAAATTTGTTTAAAACTAATGACTTC 2269404

Query 120 TTCTTGCATTTTCCCTTCACTGATTGCGCCGAAGTTTACATTCAAGCTATTATTTACAGC 179

Sbjct 2269403 TTCTTGCATTTTCCCTTCACTGATTGCGCCGAAGTTTACATTCAAGCTATTATTTACAGC 2269344

Query 180 TTTAAATGCTGTACCAAATTTCGCAATTAATTGTGATTCACTGTAAGCCATTTCGTCATC 239

Sbjct 2269343 TTTAAATGCTGTACCAAATTTCGCAATTAATTGTGATTCACTGTAAGCCATTTCGTCATC 2269284
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Query 240 ATAATCAATTTTTGCACTTACATTTGGATAAGCTTGAGCATATTTTTCATTCCATCTTTC 299

Sbjct 2269283 ATAATCAATTTTTGCACTTACATTTGGATAAGCTTGAGCATATTTTTCATTCCATCTTTC 2269224

Query 300 CACTAATGTATTTACTGCGTTGTTAACGTTTGATTTAGTGGCATTTTTTACAACGATTTT 359

Sbjct 2269223 CACTAATGTATTTACTGCGTTGTTAACGTTTGATTTAGTGGCATTTTTTACAACGATTTT 2269164

Query 360 ATTGTCTTGATTAGTCATACCTGGCAAATCAATGCTGAGTGTTAATGAATCACGTTTTAC 419

Sbjct 2269163 ATTGTCTTGATTAGTCATACCTGGCAAATCAATGCTGAGTGTTAATGAATCACGTTTTAC 2269104

Query 420 AGGGAGAACATCTGGTTGATTTTCTACTAATTCCGAATTCGCTTTTACGAGAGCACCTGG 479

Sbjct 2269103 AGGGAGAACATCTGGTTGATTTTCTACTAATTCCGAATTCGCTTTTACGAGAGCACCTGG 2269044

Query 480 ATAGGTTA 487

Sbjct 2269043 ATAGGTTA 2269036

3.4. Nhan biét vi khuan Staphylococcus aureus trong sira va sira chua

Staphylococcus aureus hay ty cau vang co thé gay nhlem khuan ty cau. Nhiém khuén tu
cau co thé gay nguy hiém dén tinh mang néu vi khuan tu cau luu thong trong mau. Khi an phai
thirc an nhiém khuan nay, nguoi bénh bi ndn mura dir doi va co thé bi sot. Kha ning giy bénh
ctia vi khuén 1a do né c6 thé sinh doc t6 enterotoxin, 1a mot protein bén nhiét. Sira va cc san
phém tir sira cling chira nguy co gay bénh néu nhu dong vat cho sira nhiém bénh hoic qua trinh
ché bién sira khong an toan. Trong nghién ctru nay, Staphylococcus aureus ciing 1a dbi twong dé
kiém tra kha nang nhiém cta n6 trong cac mau sira va sita chua da thu thap dugc.

1 2 3 4 5 & 7 8 9% 10 11 12 M 13 14 15 16 17 18 1920 21 Vv E L & 5C

Hinh 4. Két qua PCR véi moi ddc hiéu cho Staphylococcus aureus
Tir I dén 21, cde mau sika da thu thip; V. cholerae Ol; E.coli; Shigella; Listeria monocytogenes;
Salmonella spp., Staphylococcus aureus; M: 1Kb DNA ladder cuia Thermo Scientific

Trong cac mau sita va sita chua thu thap, chiing t6i phat hién 01 mau c6 kha ning nhiém
khuan Staphylococcus aureus (giéng 20 trén hinh 4). Mau nay 1a miu sita dé di duoc thanh
trung cua mat trang trai nho trén vung Ba Vi, Ha Noi. Mau ADN nay da dugc khéng dinh 1a
ADN cuia vi khudn Staphylococcus aureus bang cach doc trinh tw (Bang 3). Viéc nhiém khuan
Staphylococcus aureus ndy c6 thé 1a do qua trinh ché bién dong chai sita khong hoan toan dam
bao vo trung. Nhu vay, nguy co bi ngd doc thuce pham khi tiéu thy sira nay la hoan toan c6 thé
xay ra. Trong nhirng nim gan déy, tinh hinh ngd doc do udng sira xay ra ciing kha nhiéu. Trong
cac nguyén nhan ngd doc da tim duoc thi co ca stra nhiém vi khuan Staphylococcus aureus nhu:
vu ngd doc stra tai hai Truong Tiéu hoc & Hau Giang vao nam 2017 (10). Ngoai ra, riéng dén
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hét thang 10/2018, tu cau vang dugc coi 1a “tha pham s6 17 ’ gy nén cac vu ngd doc tap thé trén
ca nudce (11). Tom lai, mac du stra dd thanh trang nhung van c6 kha nang nhlem lai céac loai vi
khuan gdy bénh nqu nhu qua trinh sau khi thanh tring khéng dam bao; can phai c6 cac bién
phap kiém soat nham dam bao an toan cho nguoi st dung sira va cac san phdm stra tir cac hd
che bién kinh doanh nho 1¢ hién nay.
Bing 3. Trinh tw ADN mau s6 20 (hinh 4) dwoc BLAST trén NCBI
Staphylococcus aureus strain GD1696 chromosome, complete genome
Sequence ID: CP040233.2 Length: 2801264Number of Matches: 1

Range 1: 514573 to 515018 GenBankGraphics Next MatchPrevious Match

Alignment statistics for match #1

Score Expect Identities Gaps Strand
797 bits(431) 0.0 442/447(99%) 2/447(0%) Plus/Minus
Query 1 GCCCCGATCCATATTTATCAGTTCTTTGACCTTTGTCAA-CTCGACTTCAATTTTCTTTG 59

Sbjct 515018 GCCACG-TCCATATTTATCAGTTCTTTGACCTTTGTCAAACTCGACTTCAATTTTCTTTG 514960

Query 60 CATTTTCTACCAL Lttt ttCGTAAATGCACTTGCTTCAGGACCATATTTCTCTACACCTT 119

Sbjct 514959 CATTTTCTACCATTTTTTTCGTAAATGCACTTGCTTCAGGACCATATTTCTCTACACCTT 514900

Query 120 TTTTAGGATGCTTTGTTTCAGGTGTATCAACCAATAATAGTCTGAATGTCATTGGTTGAC 179

Sbjct 514899 TTTTAGGATGCTTTGTTTCAGGTGTATCAACCAATAATAGTCTGAATGTCATTGGTTGAC 514840

Query 180 CTTTGTACATTAATTTAACAGTATCACCATCAATCGCTTTAATTAATGTCGCAGGTTCTT 239

Sbjct 514839 CTTTGTACATTAATTTAACAGTATCACCATCAATCGCTTTAATTAATGTCGCAGGTTCTT 514780

Query 240 TATGTAATTTTTTAGTTGAAGTTGCACTATATACTGTTGGATCTTCTGAACCACTTCTAT 299

Sbjct 514779 TATGTAATTTTTTAGTTGAAGTTGCACTATATACTGTTGGATCTTCTGAACCACTTCTAT 514720

Query 300 TTACGCCATTATCTGTTTGTGATGCATTTGCTGAGCTACTTAGACTTGAAGCTACAACTA 359

Sbjct 514719 TTACGCCATTATCTGTTTGTGATGCATTTGCTGAGCTACTTAGACTTGAAGCTACAACTA 514660

Query 360 AAGTTAACACTAAGCAACTAGTAGCGAAAAAGAAAAAGCTCTTTGCGTATTGTTCTTTCG 419

Sbjct 514659 AAGTTAACACTAAGCAACTAGTAGCGAAAAAGAAAAACCTCTTTGCGTATTGTTCTTTCG 514600

Query 420 AAACATTACTGATAGCCATCCCGATAA 446

Sbjct 514599 AAACATTACTGATAGCCATCCCTATAA 514573

3.5. Nhén biét vi khuan Salmonella spp. trong sira va sira chua

Ngoai bénh thwong han va phé thuong han gy nhiém tring mau, Salmonella spp. ciing 1a
mot loai vi khuan thuong gay ngo doc thuc pham Cac triéu ching do Salmonella spp. gay ra
thuong 1a ti€u chdy, nén mura va keo dai tu 2 dén 7 ngay. Sita chua tiét trung c6 thé 1a mot nguon
nhiém khuan nay. T4t c cac mau sira va sira chua trong nghién ctru nay da duoc kiém tra bang
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PCR d¢é phat hién kha ning nhiém khuan Salmonella spp. May man 1 trong tt ca cac miu sira va
sita chua da thu thap, ching toi khong phat hién mot truong hop niao dwong tinh véi vi khudn
Salmonella spp. ngoai trie d6i ching duong 13 DNA khuén tir chinh vi khuan Salmonella spp. (du
liéu khong t thé hién trong bai). Thi nghiém nay da dugc lap lai 03 lan va két qua 1a dong nhét. Nhu
vdy, cac mau sita va sita chua trong thi nghiém nay khong chira vi khuan Salmonella spp.
4. KET LUAN VA KIEN NGHI

Trong nghién ctru nay, chung t6i da thiét 1ap duoc phuong phap phat hién nhanh vi khuan
Staphylococcus aureus, Listeria monocytogenes va Salmonella spp. bang k¥ thuat PCR. Két qua
cho thay cac cip moi di thiét ké riéng cho ting vi khuan c6 d6 dic hiéu cao véi cac vi khuan.
Nong d6 DNA t6i thiéu trong phan ng phat hién cac vi khuan Staphylococcus aureus, Listeria
monocytogenes va Salmonella spp. 1an luot 1a 3,9 pg/ pl, 0,68 pg/ul va 0,77 pg/ul. Két qua nay
cling kha tuong dong v6i nhiéu nghién ctru da cong b6 va da duoc ap dung dé khao sat su co
mit cta cac vi khuan nay trén cic mau sira va sira chua thu thap.

Trong 49 mau thu thap tai cac ving gan Ha Noi ¢au nam 2019, c¢6 23 mau sira chua thanh
tring, 12 mau sita da thanh tring va 14 mau sita chua. Két qua cho thay c6 01 mau sita dé da
thanh trung l4y tai Ba Vi, Ha Noi c6 kha ning nhiém vi khuan Staphylococcus aureus va 01
mau sita tuoi chua thanh tring 13y tai Gia Lam, Ha Noi ¢6 kha niang nhiém khuan Listeria mono-
cytogenes. TAt ca cac mau sita va sira chua déu am tinh v6i Salmonella spp. Cac miu nhiém
khuan nay da dugc khang dinh bang cach doc két qua giai trinh tu gene. Tir két qua nay ta thiy
qua trinh xu 1y sau khi thanh trung stra rit quan trong dé tranh nhiém nguoc lai vao stra va co
thé nhan thay khong nén sir dung sira chua thanh trung hay chua tiét trung dé dam bao sirc khoe
nguoi tiéu dung. Nhu vay, cac nha quan ly can dua ra cac bién phap phai luu y hon dé lay mau
kiém tra giam sat thuong Xuyén cac mau stra va san pham cuia sita dé phong, tranh viéc c6 thé
xay ra cac vu ngd doc tap thé tir sita va cac san pham cua sita khong an toan.
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Nhom tac gia xin chan thanh cam on sau sic dén Tién si, Bac si Vi Thu Hang, Pai hoc

Y Thai Nguyén di ting chung chuan Staphylococcus aureus va E. coli shigella; Bac si

Nguyén Thai Son, Bénh vién Quan Y 103 da dé lai cho ching toi ching chuan Listeria

monocytogenes; Thac si L& Dinh Duin, Cong ty CP Cong nghé vi sinh va moi truong da
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Phuong Nhug, Vién Cong nghé Sinh hoc, Vién Han 1dm Khoa hoc va Cong nghé Viét Nam

da gitp trong viéc thu thap cic mau sita twoi tai cic ho ca thé tai hai x3 Duong Ha va Phu

Pong, Gia Lam, Ha Noi.

Summary

ASSESSMENT OF LISTERIA MONOCYTOGENES, STAPHYLOCOCCUS
AUREUS AND SALMONELLA SPP. CONTAMINATION IN DAIRY SAMPLES
COLLECTED IN GIA LAM AND BA VI, HANOI EARLY 2019

Nguyen Thi Minh Huyen', Tran Thi Hoa!, Ninh Thi Tuyet Lan', Tran Thi Hien?
!Institute of Biotechnology, Vietnam Academy of Science and Technology
’Falcuty of Biology, VNU University of Science, National University, Hanoi Vietnam

Milk and dairy products from dairy farms around Hanoi greatly contribute to the
consumed milk quantity in Hanoi. The use of fresh milk or pasteurized milk becomes more and
more popular in the daily life of local people. Milk and dairy products were widely sold in
numerous stores, particularly in Xuan Mai, Ba Vi, Phu Dong and Gia Lam. However, there have
not yet been any studies to assess the pathogenic bacterial contamination of these
products. In our study, 49 samples including 23 raw milk samples, 12 pasteurized milk
samples, and 14 yogurt samples were collected in order to examine the presence of food-born
pathogenic bacteria such as Listeria monocytogenes, Staphylococcus aureus, Salmonella spp.
using PCR method. This fast and accurate method works based on the specific
amplification of tested bacterial DNA. The results showed that one of the samples may
contain Staphylococcus aureus while another may be contaminated with Listeria monocytogenes.
None of the samples was contaminated with Sa/monella spp. The results were confirmed by
gene sequencing.

Keywords: Bacteria, food-poisoning, milk, bacterial contamination, Hanoi.
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