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Tom tat

Mot phuong phép thay thé dua trén ki thuat PCR dé phat hién nhanh Campylobacter
Jjejuni va Campylobacter coli trén nén mau sita bot dugc xdc nhan gid tri su dung theo cac
yéu cu cuia TCVN 12365-2:2018 (ISO 16140-2:2016). Trong bai bdo ndy, nghién ciru bt
cap dugc ap dung dé x4c dinh céc thong $6: (1) d6 nhay (d6 nhay ctia phuong phdp thay thé,
d6 nhay cta phuong phdp tham chiéu, d6 ding twong dbi, ty 1& duong tinh gia ciia phuong
phép thay thé), (2) gi6i han phat hién tuong ddi va (3) @6 chon loc (chon loc muc tiéu va
chon loc khéng muc tiéu) cuia phuong phdp thay thé. Két qua cho thiy d6 nhay ciia phuong
phap thay thé 13 85,7%, do nhay ctia phuong phdp tiéu chuin 12 92,8%; d ding twong ddi
12 85%, ty 1& duong tinh gia cta phuong phép thay thé 1a 16,7%; gii han phét hién tuong
d6i 12 0,859. Phuong phdp thay thé phét hién dugc cdc chung muc tiéu va khong phét hién
tat ca cdc chung khong muc tiéu. Tét ca céc thong s6 thir nghiém x4c nhan gia tri st dung
phuong phép theo TCVN 12365-2:2018 (ISO 16140-2: 2016) déu dat yéu cau.

Tir khéa: Campylobacter spp., xdc nhan gid tri si dung phwong phdp PCR, sita bot,
ISO 16140-2:2016.

1. PAT VAN PE

Nhiéu loai Campylobacter c6 kha nang gy bénh truyén qua thyc pham nhu: C. jejuni,
C. coli, C. lari va C. upsaliensis... Trong sb nay, C. jejuni va C. coli thudng dugc phat hién
trong thyc pham va ngudi bénh tiéu chay. Bén canh cdc loai thuc phdm c6 ngudn gbc tir
dong vat, sita 1a mot ngudn ldy thudng xuyén va quan trong trong viéc lan truyén
Campylobacter duong rudt. Mot vu dich do Campylobacter dugc phat hién ¢ nhitng nguoi
str dung sita chua tiét tring (sita ndy duogc ly tir 2 con bo bi viém nhii do Campylobacter).
Mot bdo cdo & New Zealand cho thiy c6 50 trong s6 88 tré bj tiéu chay do sita nguyén liéu
bi nhiém C. jejuni. Trong mot hdi thao di bd & Thuy Si, c6 500 ngudi st dung thirc ubng
duogc pha véi sita nguyén liéu bi nhidm C. jejuni, v6i ty 16 nhiém 1én d&én 75%. Mot vu dich
viém rudt khac ma nguyén nhan cling do C. jejuni gay ra cho nhitng nguoi st dung sita chua
tiét trung voi ty 1€ nhiém bénh 50% [3].
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Phuong phdp tiéu chuan phat hién C. jejuni va C. coli trong thyc phdm dang duoc dp
dung phd bién hién nay trong cdc phong kiém nghiém vi sinh thyc phdm 1a phuong phap
nudi cdy truyén théng duwa theo ISO 10272-1:2017 [1]. Phuong phép nay bao gdm bdn budc
chinh: tang sinh mAu thir trén moi trudng tang sinh chon loc trong diéu kién vi hiéu khi, phan
1ap trén dia thach, thtr nghi¢m khéng dinh (hinh théi/di dong, oxidase, khong moc hiéu khi
& 25°C,) va bude dinh loai vi khuan (Catalase, Hippurate, Indoxyl acetate). Phuong phdp
nudi cdy truyén théng nay mat nhiéu thoi gian (6-7 ngay néu mau dwong tinh), khong thé ap
dung trong mot s6 trudng hop can két qua nhanh. Do d6, nhitng phwong phdp thay thé, phat
hién nhanh C. Jejuni va C. coli trong thyc phdm nhu phuong phdp PCR (Polymerase Chain
Reaction) 12 rat can thiét. Phuong phdp multiplex PCR phat hién C. jejuni va C. coli trong
thuc phém dugc xay dung boi EURL-AR dya trén su khuéch dai hai gen mapAc. jejuni va
ceuEc. coi cing v6i gen 16S nhu ching noi tai dé kiém tra chat lugng qua trinh téch chiét
DNA va phan tich mau. Phuong phdp multiplex PCR nay bao gdm hai budc: budc dau tién
1a tang sinh mAu thir trén moi trudng tang sinh chon loc trong diéu kién vi hiéu khi va budc
thir hai 12 tach chiét DNA tir dich ting sinh chon loc bang phuong phép dun s6i, sau d6 chay
PCR khuéch dai céc gen dic hiéu 10ai mapA c. jejuni Vi ceuE c. coli ciing voi gen 16S. Truong
hop mau duong tinh, phuong phdp PCR s& cho két qua vao ngay thir 3, con phuong phap
nudi ciy s& cho két qua vao ngay thtr 6 hoidc thir 7. Truong hop mau 4m tinh, phuwong phap
PCR ciing cho két qua vao ngay thtr 3, nhung phuong phdp nudi cdy s& cho két qua vao ngay
thir 4. Viéc sir dung phuong phidp PCR (phwong phap thay thé) trong phong thi nghiém chi
cho phép khi ching dugc xdc nhan gia tri st dung theo cic quy dinh cia TCVN 12365-
2:2018 (ISO 16140-2: 2016) va theo yéu cau cong nhan cic phong thir nghiém linh vyc sinh
cua van phong cong nhan chét luong [2].

Nghién ctru duoc thyc hién nhdm xédc nhén gia tri st dung phuwong phdp thay thé dya
trén k¥ thuat PCR dé phat hién nhanh vi khuan C. jejuni va C. coli trén nén sita bot so voi
phuong phap tham chiéu (ISO 10272-1:2017) theo cic thong sé: (1) d6 nhay (d6 nhay cua
phuong phdp thay thé: SEar, d nhay cta phuong phép tham chiéu: SEef, 6 ding twong dbi:
RT, ty 1é duong tinh gia cta phuwong phdp thay thé: FPR; (2) gidi han phét hién twong d6i
(RLOD: Relative Limit of Detection) va (3) do chon loc (chon loc muc tiéu va chon loc
khong muc tiéu) cua phuong phdp thay thé theo tiéu chudn TCVN 12365-2:2018 (ISO
16140-2: 2016).

2. VAT LIEU - PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru
MAu thye pham: Mau sita bot

Chiing chuén: .
Chiing vi sinh viat muc tiéu: gom 2 chuing: Campylobacter jejuni ATCC 33291,
Campylobacter coli ATCC 43478.
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Chung vi sinh vat khong muc tiéu : 20 ching, gdm (1) Enterococcus faecalis ATCC
19433, (2) Enterococcus faecalis ATCC 29212, (3) Enterococcus faecium ATCC 35667,
(4) Escherichia coli ATCC 25922, (5) Escherichia coli ATCC 35218, (6) Escherichia coli
ATCC 8739, (7) Klebsiella pneumoniae subsp. pneumoniae ATCC 700603, (8) Listeria
monocytogenes serovar 2 ATCC 19112, (9) Salmonella enterica subsp. enterica serovar
Typhimurium ATCC 14028, (10) Staphylococcus aureus ssp. aureus ATCC 29213, (11)
Vibrio furnissii NCTC 11218, (12) Vibrio parahaemolyticus ATCC 17802, (13) Vibrio
vulnificus ATCC 27562, (14) Yersinia enterocolitica subsp. enterocolitica ATCC 9610, (15)
Clostridium sporogenes ATCC 19404, (16) Enterobacter aerogenes ATCC 13048, (17)
Klebsiella pneumoniae subsp. pneumoniae ATCC 13882, (18) Salmonella enterica subsp.
arizonae ATCC 13314, (19) Pseudomonas aeruginosa PAKG 2239, (20) Klebsiella
aerogenes ATCC 13048.

2.2. Mdi truong, chit chuin

Héa chiét cho nudi ciy: canh thang Bolton chon loc (Merck, Dtic, moi trudng c6 bd
sung mau ngua 5% va Bolton selective enrichment, Oxoid, UK), thach mCCD (Merck, Dtrc);
moi truong thach Columbia (Merck, Diic) bd sung 5% mau ctru, canh thang Brucella (Oxoid,
Anh), que thtr phét hién oxidase (Merck, Puc), dung dich hydro peroxit 30% (Merck, Purc),
thudc thir phét hién thiy phéan hipurat: natri hippurat va ninhydrin (Merck, Dtic), dia indoxyl
axetat (Himedia, An D), tdi tao khi truong vi hiéu khi (Oxoid, Anh) [4].

Héa chit cho phin tmg PCR: 3 cip mdi xudi va nguoc dic hiéu cho gen mapAcjejuni,
ceuEc.coii va 16S: MDmapAl, MDmapA2, COL3, MDCOL?2, 16S primer 804 RX, 16S primer
10FX véi ndng @6 mdi mdi 0,2 pM (IDT, M¥), hdn hop ding trong phan tng khuéch dai
PCR: GoTag® G2 Green Master Mix (Promega, My), thang DNA 100 bp (TaKara, Nhat),
Tris base (Promega, M¥), Ethylenediaminetetraacetic acid - EDTA (Sigma-Aldrich, M),
agarose (ABM, Canada), Tris-acetate-EDTA - TAE (Fisher, Anh), chat nhuom DNA
Diamond™ nucleic acid dye (Promega, M¥) [5].

2.3. Phuwong phap nghién ciru

Phuong phdp nudi cdy phat hién C. jejuni va C. coli theo ISO 10272-1:2017 (phuong
phép tham chiéu) [4] va phuong phép phat hién C. jejuni va C. coli theo EURL-AR 2™
version - November 2013 (phuong phdp thay thé) [5]. X4c nhén gid trj sir dung phuong phap
PCR phit hién C. jejuni va C. coli dya theo tiéu chudn TCVN 12365-2:2018 (ISO 16140-2:
2016) [1].

2.3.1. Phurong phdp nghién cuu do ddp ung

Trong nghién ctru cip ddi: st dung 2 phuong phép 1a phuong phédp nudi cdy truyén
thng va phwong phép multiplex-PCR dé phan tich ciing 1 phan mau sira bot. Téng sé mau
can phan tich 12 20 mau duoc giy nhiém véi muc nhidm thap 1a mirc nhidm cho ty 16 mau
duong tinh trong khoang tir 25% dén 75% boi phuong phép chuan va/hodc phuwong phép
thay thé; cdc mau thir cho két qua dwong tinh bang phuong phdp thay thé nhung 4m tinh boi
phuong phdp chuan-phai dugc khing dinh lai bang phuong phdp thay thé. Két qua ghi nhan
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tir 2 phwong phap duoc sir dung dé tinh d6 nhay phuong phap thay thé (SEar), phuong phap
chuin (SEwf), d6 diing twong d6i (RT) va ty 1é duong tinh gia ctia phuong phdp thay thé
(FPR) theo cong thic quy dinh trong ISO 16140-2: 2016. Céc két qua nghién ciru cap doi
duogc so sanh voi gigi han chap nhan cho mot nén miu dé danh gid do dap Gmg ciia phuong
phap PCR. Gidi han chip nhan cho 1 nén mau khéo sit duge quy dinh 1a tong s6 mau cho
Kkét qua léch am va Iéch duong (ND + PD) khong vuot qué 6; va hi¢u s6 mau cho két qua
léch am va léch duong (ND - PD) khong vugt qua 3.

2.3.2. Phuwrong phdp xdc dinh gi6i han phdt hién twong doi (RLOD)

Gay nhiém ching chuén vao mAu sita bot: ching dwgc ting sinh trén mdi trudng canh
thang Bolton va kiém tra ndng do vi khuan bang phwong phép do d6 duc. Can 30 mau sita
bot mdi mau 25 gam thém 225 mL canh thang Bolton va dugc gdy nhiém nhu sau: muc 1:
5 mau ddi chimg 4m,khéng nhiém chung; muc 2 (mic nhidm thap): 20 miu (dwgc nhiém
chung v&i ndng d6 sao cho ¢6 khoang 25 - 75% mau thir cho két qua dwong tinh theo phuong
phap chuan. Mtrc 3 (mirc nhiém cao) 5 mau cao hon mirc nhidm thap sao cho tit ca cic mau
déu cho két qua dwong tinh bdi ca hai phwong phép. St dung ca 2 phuong phap dé cing
phan tich tit ca 30 mau. Cdc mau ddi ching Am phai cho két qua am tinh. Khi c6 bat ky mot
mau ddi chimg am nao cho két qua dwong tinh, thi nghiém phai duoc 1ap lai dbi voi tat ca 3
mirc nhiém. MAu cho két qua léch duong boi phuong phép thay thé phai duoc khiang dinh
lai. Gi6i han phat hién tuong ddi dugc tinh sau khi c6 két qua khang dinh.

Tinh két qua RLOD: Nhip cdc két qua phin tich vao file excel
“RLOD_MCS_clause_5-1-4-2_V3_2015-08-15.x1s” (https://standards.iso.org/iso/16140/-
2/ed-1/en/). Gid tri RLOD nay khong vuot qui ngudng chdp nhan AL cia nghién ciru cip

d6i 12 phuong phép PCR khong vuot qud 1,5 14n so v6i phuong phdp nudi cdy.
2.3.3. Phuwong phdp nghién ctru muc tiéu va khong muc tiéu

Can 23 mau sira bot, mdi mau 25 gam thém 225 mL canh thang Bolton chon lgc.
Nhiém mdi chiing muc tiéu va khong muc tiéu vao mdi phan mau. Di véi 2 ching muc tiéu,
nhim mdi chiing vao mét phan mau (2 mau), nhidm ca 2 chung vao 1 phan mau (1 mau),
v6i mic nhidém gip 100 1an véi mirc phat hién tdi thiéu (1 CFU/mau) : 100 x 1 CFU = 100
CFU/ méu. Bdi véi 20 chung khong muc tiéu, nhidm mdi ching vao 1 phan mau (20 mau),
v6i mirc nhiém 10* CFU/ 1 phan mau. M&i mau dugc phén tich mot 1an bang phuong phap
thay thé (phuong phap multiplex - PCR).

3. KET QUA VA BAN LUAN

3.1. Két qua nghién ciru dd dap wng ciia phwong phap PCR véi phwong phép nudi ciy
Theo Bang 1, két qua gitta phuong phdp chuén (phwong phdp nudi ciy) va phuong

phap PCR (phwong phdp thay thé) phat hién C. jejuni va C. coli; khi phan tich song song tir

2 phuong phdp c6 giai doan ting sinh giéng nhau, két qua cho thdy do phit hgp dwong cia 2

phuong phdp 1a 11 mau (PA), d6 phit hop 4m 14 6 mau (NA), do léch duong 1a 1 mau (PD)

va d6 1éch 4m 1 2 miu (ND). Két qua nghién ciru d6 ddp tmg thu duoc nhu sau:
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D¢ nhay ctia phuong phép thay thé: SEu: = [(PA+PD) / (PA+ND+PD)] x 100% =
85,7%

Do nhay ctia phuong phap tiéu chuan: SErer = [(PA+ND) / (PA+ND+PD)] x 100% =
92.8%

Do diing twong dbi: RT = [(PA+NA)/N] x 100% = 85%

Ty 1é duong tinh gia ddi voi phuong phdp thay thé: FPR = (FP/NA) x 100% = 16,7%

Trong d6: N =NA + PA + ND + PD: tong s mau

FP: S6 miu duong tinh gia ctia phuong phdp thay thé

Pay 1a nghién ctru cip doi, phuong phdp PCR duoc ddnh gid dua trén céc thong sb
(ND - PD) va (ND + PD). Véi két qua thu nhan tir Bang 1, két qua ND + PD = 3; ND - PD
= 1; so v6i giéi han chap nhan cho 1 nén miu khao st khong vuot qua ND + PD 13 6 va
ND - PD 1a 3. Nhu vdy phuong phép PCR phat hién C. jejuni va C. coli dat yéu cau.

Bing 1. Két qua phan tich C. jejuni va C. coli theo phuwong phdp nudi cdy

va phwong phdp PCR
Phwong phdp nuéi cdy (tiéu chudn)
Dwong tinh (R+) Am tinh (R-)
Phuong phap PCR  Dwong tinh (A+) 11 (PA) 1 (PD)
huong phép tha n
® %h%) PR Am tinh (A-) 2 (ND) 6 (NA)

3.2. Két qua xac dinh gi6i han phat hién twong déi (RLOD)

Chung chuén C. jejuni dugc ting sinh trén mdi trudng canh thang Bolton chon loc va
kiém tra ndng d6 vi khuan. Két qua thu nhan dwoc cho mirc 2 gdy nhiém vao 20 mau la 2
CFU/mL va muc 3 12 3CFU/mL va muc 1 13 5 miu khong gy nhidm. Két qua phan tich 30
mau sira bot ctia 3 mirc nhiém bang hai phwong phdp dugc trinh bay & Bang 2.

Bing 2. Két qua phén tich cdc mikc nhiém C. jejuni va C. coli vio mdu sita theo phwong
phdp PCR va phirong phdp nudi cdy

Két qud ciia Két qud clia
phwong phdp PCR  phwong phdp nuéi cdy
Murc 1: 5 mau mau dbi ching 4m (khong 5() 5()
nhiém)
Mutc 2: 20 mau (muc giy nhiém 2 8(-) val2(+) 7(-)va13 (+)
CFU/mL)
Mic 3: 5 mau (muc gay nhiém 3 CFU/m) 5(H) 5(H+)

S6 liéu tur Kkét qua Bang 2 dugc nhép liéu vao file excel “RLOD_MCS_clause_5-1-4-
2_V3_2015-08-15.xls”. Két qua RLOD Ia 0,859. Gid tri RLOD ctia phuong phdp PCR nay
khong vugt qua ngudng giGi han chip nhan cho nghién ctru cip doi 12 1,5 1an so voi phuong
phap nuoi cdy. Nhu vay giéi han phat hién ciia phuong phdp PCR phat hién C. jejuni va C.
coli dat yéu ciu.
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3.3. Két qua xac dinh d chon loc ciia phwong phap PCR
Phan tich 2 mau sita bot gdy nhiém véi riéng ting ching C. jejuni, C. coli, 1 mau sita
bot gay nhiém ca 2 ching C. Jejuni va C. coli va 20 mau sira bot gdy nhiém 20 chung khong
muyc tiéu (muc 2.1) bang phuong phap PCR. Két qua ghi nhan ¢ Hinh 1.
TTIETOTEPIONLIINII (TRDBDDARBABBIE DD RN

e - -

Hinh 1. Két qua phan tich bang ky thudt PCR phdt hién C.jejuni va C. coli

trong mau bot stra

Giéng 1,2: Cdc mAu sita bot nhiém C. jejuni dwong tinh gen mapA 589 bp va gen 16
s 800 bp. Giéng 3,4: Cac miu sita b nhidm C. coli dwong tinh gen ceuE 462 bp va gen 16 s
800 bp. Giéng 5, 6, 7: C4c mau sira bot nhiém ddng thoi C. jejuni va C. coli duong tinh gen
mapA 589 bp, ceuE 462 bp va gen 16 s 800 bp. Giéng 8, 25: Thang 100 bp. Giéng 9: Ching
am (nudc cét), khong xudt hién bang. Giéng 10, 26: ching dwong (DNA cua C. jejuni va C.
coli) duong tinh gen mapA 589 bp, ceuE 462 bp va gen 16 s 800 bp. Giéng 11 dén 24, giéng
27 dén 32: lan luot 20 chung vi khuén khong muyc tiéu (muc 2.1)

Két qua Hinh 1 cho thdy véi phuong phap PCR da phat hién ca 2 ching C. jejuni va
C. coli va 20 chiing khong muc tiéu theo muc 2.1 déu cho két qua 4m tinh. Nhu vdy phuong
phap PCR phit hién Campylobacter spp dic hiéu va c6 thé dp dung trong phan tich nhanh
C. jejuni va C. coli trong mau sita bot.

4. KET LUAN

So v6i phuong phip nudi ciy truyén thong, phuwong phiap PCR phat hién
Campylobacter jejuni va Campylobacter coli dugc xac nhan gié tri st dung tai ndi bd phong
thi nghiém véi Kkét qua nhu sau: (1) Nghién ctru vé do dap tng (nghién ctru bat cap): do nhay
phuong phép PCR 1a 85,7%, d6 nhay ctia phuong phép tiéu chuan 1 92,8%, d6 ding tuong
d6i: 85%, ty 1 duong tinh gia d6i v6i phuong phap PCR 12 16,7%, gii han phét hién tuong
d6i: 0,859. (2) Mirc phét hién twong dbi (RLOD) ctia phuong phép PCR so véi phuong phap
tiéu chuan 12 0,859. (3) Nghién ciru muc tiéu va loai trir: phuong phap PCR phat hién céc
chung muc tiéu va khéng phat hién céc ching khong myc tiéu. Két qua nghién ctru nay 1a co
s& dé ap dung phuong phap PCR phat hién C. jejuni va C. coli trong mau sita bot.
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Validation of a PCR method for the detection Campylobacterspp.
in milk powder
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Abstract

An alternative PCR method for rapid detection of Campylobacter spp. in milk powder
was validated according to TCVN 12365-2:2018 (ISO 16140-2:2016). In this study,
performed with paired study, validation examines the following parameters: (1) sensitivity
(sensitivity for the alternative method: SE.y, sensitivity for the reference method: SErer,
relative trueness: RT, false positive ratio for the alternative method: FPR), (2) relative level
of detection (RLOD) and (3) inclusivity and exclusivity. The result showed that: sensitivity
for the alternative method: 85.7%, sensitivity for the reference method 92.8%, relative
trueness: 85%, false positive ratio for the alternative method: 16.7%, relative level of
detection: 0,859 CFU/25g. For inclusitivity testing, two reference strains were detected. For
exclusitivity testing, all of 20 strains were not detected. All the parameters tested were met
according to TCVN 12365-2:2018 (ISO 16140-2: 2016) requirements.

Keywords: Campylobacter spp., validation, PCR, milk powder, ISO 16140-2:2016.

Tap chi Kiém nghiém va An toan thuc pham- tap 5, s6 3, 2022



