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do NVYT khéi du phong ti€p xuc gan dan hon va
truc ti€p phai dam nhiém nhitng céng viéc nhu
truy vét doi tugng nghi nhiém, phun thudc khior
trung, cham soc déi tugng cach ly.8

Nghién clfu cta ching téi cd6 mét s6 han ché.
Th& nhat nghién cltu phéng van truc ti€p cac
NVYT nén cé thé gdp sai s6 nhd lai vi ndm 2022
la nam thr 3 thé gidi xay ra dich COVID-19. Han
nita nghién ci'u md ta cdt ngang nén khong két
ludn dugc quan hé nhan-qua gilta cac yéu to
nguy cd tur cong viéc va ty 1é mdc COVID-19 cla
NVYT.

V. KET LUAN

Ty |& hién mac COVID-19 cla nhan vién Y té
tai mot s6 cd sG thanh phé HO6 Chi Minh nam
2022 rat cao (98,5%). Khdi du phong cd nguy co
m&c COVID-19 nhiu [an hon khéi diéu tri. Ty Ié
hién mdc COVID-19 & nhém tham gia phong
chong dich COVID-19 cao han nhung & nhom
lam viéc thém giG lai thap hon so v6i nhdom con
lai. Chua cd su khac biét cd y nghia thong ké vé
ty & hién mdc theo cac ddc trung nhan khau hoc
va cac dic diém cong viéc khac.
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THU NGHIEM XAC PINH MOT SO THONG SO KY THUAT CUA QUE THU
MIEN DICH PHAT HIEN NHANH AFLATOXIN M1 TRONG ST’A
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Muc ti§u: xac dinh mot s6 thong s6 ky thuat cua
que thtr mien dich phat hién nhanh Aflatoxin M1 mdi
dugc Khoa Vé sinh quan doi, Hoc vién Quan y phat
trién. Phu’dng phap Xac dlnh gidi han phat hién,
phan ('ng cheo dd 6n dinh, d6 nhay, do dic hiéu cta
que th mién d|ch phat h|en nhanh Aflatoxin M1 theo
cG ché canh tranh mdi dLIdc Khoa Vé sinh quan doi,
Hoc vién Quan y phét trién. Két qua: O nong do
khang nguyén dudi 2 ng/ml que thur khéng phat hién
dugc (két qua am tinh). O nong dé khang nguyén 2
ng/ml, que th{r cho két qua duong tinh & 4/5 lan thir
nghiém. Que thur khong c6 phan (ng chéo vdi mau
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chuan ctia Aflatoxin B1, Ochratoxin A va Patulin & cac
nong do dugc thur nghiém. DO nhay clia que thur
nhanh la 90% (18/20 mau) trong khi d6 do dac hiéu
chi dat 85% (17/20 mau) Két qua xét nghlem clia kit
khi danh gid trén cac mau thuc pham ia ¢ do phu
hgp kha (KAPPA = 0,63). K&t luan: Que thr mien
dich phat hién nhanh _Aflatoxin M1 mdi dudgc Khoa Vé
sinh quan doi, Hoc vién Quan y phat trién cé do nhay
va do dac h|eu & mic kha cao, c kha ndng phat hién
6 muc kha so vdi xét nghlem bang phucng phap
HPLC. Tur khoa: que thir sac ky mien dich; phat hién
nhanh; Aflatoxin M1,

SUMMARY
THE EXPERIMENTAL DETERMINATION OF
LATERAL FLOW IMMUNOASSAYS
SPECIFICATIONS TO DETECT AFLATOXIN
M1 IN MILK
Objective: Objective: Determine specifications of
of lateral flow immunoassays to detect Aflatoxin M1.
Methods: The study was conducted from November
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2021 to June 2023. The study was conducted at the
Department of Military Hygiene, Military Medical
Academy. Determine specifications of of lateral flow
immunoassays to detect Aflatoxin M1, including
detection limits, cross-reactivity, stability, sensitivity,
specificity, and compare the consistency of the kit and
HPLC test results. Results: The lateral flow test strip
cannot detect antigen concentrations below 2 ng/ml
(negative result). At an antigen concentration of 2
ng/ml, the lateral flow test strip gave positive results
in 4/5 tests. The lateral flow test strip did not cross-
react with standard samples of Aflatoxin B,
Ochratoxin A, and Patulin at the concentrations tested.
The sensitivity of the rapid test strip is 90% (18/20
samples), while the specificity is only 85% (17/20
samples). When evaluated on food samples, the test
results of the kit are quite consistent (KAPPA = 0.63).
Conclusion: Evaluation of the lateral flow test strip
specifications for Aflatoxin M1 detection shows that
the lateral flow test strip has sensitivity and specificity
at a high level. Keywords: Lateral Flow
Immunoassay; rapid detection; Aflatoxin M1

I. DAT VAN DE

Ngay nay, cac sifa va san pham lam ti sita
doéng vai trd dang ké trong ché dd &n cla con
ngudi vi ching chlfa hau hét cac nguyén té da
lugng va vi lugng thiét yéu. Do do, su 6 nhiem
cac tac nhan vao sifa va cac san pham ti sira
gay nén nhirng lo ngai doi vdi sic khoe cong
déng. Trong nghién cltu téng quan cta Myra
Flores (2015), 9,8% mau sita (2.190/22.189) tir
khap nai trén thé€ giGi da vuct qua gidi han do
EU thiét 1ap doi vai AFM; (0,05 Hg/kg)[1].

Aflatoxin M1 (AFM1) la chat chuyen hda cua
Aflatoxin B1. Néu bo dudc an thdc an bi nhiém
Aflatoxin B1, doc t6 nay dudc hdp thu nhanh
chdng va dudc chuyén hda thanh AFM1va bai
tiét qua sifa [2]. AFM1 gay doc cho gan va la
chadt gay ung thu, do dé Co quan Nghién clu
Ung thu Qudc té€ da phan loai AFM1 la tac nhan
gay ung thu nhém 1 [3]. AFM1 c6 thé duy tri 6n
dinh trong qua trinh thanh trung va x{ ly nhiét
[4]. Ty Ié nhiem AFM1 trong sira trén thé gidi da
dugc bao cao rong rai.

MOt sO phu‘dng phap phéan tich d&€ xac dinh
AFM1 bao gom: sac ky long hiéu nang cao,
phu‘dng phdp hdp thu mien dich ELISA. Mdc du
cac phuong phap trén cé dé nhay cao nhu’ng
phurc tap, t6n kinh phi va thgi gian. Do dé cac
phudng phap nay khong phu hop dé kiém tra,
phan tich mau thuc phdm & thuc dia. Pé giai
quyét van dé nay que thur sac ky mien dich dong
chay bén da dugc phat trién (Lateral Flow
Immunoassay- LFIA) LFIA phu hgp vGi phan tich
ngoai thuc dia vi khong phu thudc phong thi
nghiém, thé tich mau la nhd, cung cap két qua
trong thGi gian ngan, khong phai dao tao ky
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thuat vién phan tich va chi phi thap.

San xuat que thr phat phat hién nhiém doc
to trong sifa, dac biét la Aflatoxin M1 la giai phap
guan trong nhé“lm nang cao chat lugng quan ly
an toan thuc phdm sita cho tré em. Thém vao
do, san xuat que thur phat hién nhanh Aflatoxin
M1 c6 y nghia I6n trong viéc sang loc mic do6
nhiém cua chat can phan tich. TU nhitng cd sg ly
luan va thuc tien dé, chung to6i ti€n hanh san
xuat th& nghiém que thir phat hién nhanh
Aflatoxin M1 va tién hanh nghién clu nay vdi
muc tiéu "Xgc dinh mot s6 thong s ky thugt cua
que thu mién dich phat hién nhanh Aflatoxin M1
mdi duoc Khoa Vé sinh quén doéi, Hoc vién Quén
y phét trién”.

I1. DOI TUONG VA PHU'ONG PHAP NGHIEN CU'U
*Vat liéu, hoa chat dudc sir dung cho
ché tao que thir. Que th nhanh phat hién
Aflatoxin M1 dugc ché tao tai Labo khoa Vé sinh
quan doi. Cac vat liéu, hda chat dugc sir dung
gébm: Khang thé dan dong cua AFM: (monoclonal
antibody, A0925-01B); Khang thé da dong IgG
khang lai khdng thé A0925-01B (M5899), BSA;
dém Borat; TBS; PBS; Tween 20; dudng sucrose,
lactose; 11-mercaptoundecanoic (11 MUA); 1-
ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride  (EDC), = N-Hydroxysuccinimide
(NHS) dugc mua tu Sigma. Hat nano vang 20nm
(ab269935) dugc mua tir abcam. Tat ca cac loai
mang dugc mua tU whatman. Mang
nitrocelullose (FF120HP whatman); mang c6ng
hgp (Standard 17 whatman); mang hat mau va
mang hat trén (CF4 whatman). Khang nguyén
AFM: (NB-42-00267), khang nguyén Aflatoxin
B1, Ochratoxin A, Patulin dugc mua ti Biotrend.
*Nguyén tac cia phucng phap ché tao
que thir. SG d6 cla LFIA canh tranh dugc thé
hién trong hinh 1. Co ché LFIA dua trén sy canh
tranh cia khang nguyén AFM1 c6 trong mau thor
nghiém véi khang nguyén dugc trai trén méng
nitrocellulose. V@i su co6 mat cla khang nguyén
AFM1, phtrc hdp hat vang khang thé sé lién két
VGi khang nguyen cod trong mau va khong thé
phan ng v&i khang nguyén trai trén mang mao
dan. Tuy nhién phu’c hop c6 thé lién két vdi
khadng khang thé & vung kiém soét va chi xuét
hién vach control line. Néu chi quan sat thay 1
tin hiéu & dong kiém soét thi day la mau du’dng
tinh. Trong tru‘dng hop khong cé khang nguyen
AFM1 trong mau, phuc hdp hat vang khang thé
sé lién két véi khang nguyen o} vung thar nghiém.
Két qua s& xudt hién 2 tin hiéu mau & vach kiém
tra va vach d6i chiing, danh gia day la mau am tinh.
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Mang hit trén—
. Hat nano vang

@ Hat ving - khing thé AFNL

. N Kning khing thé
Ming mao din .

H] . Khing nguyén AFN
Aing cénghep— [0 | @ He :
Hinh 1. So' d5 minh hoa que thu’ sic ky mién
dich canh tranh phat hién nhanh AFM1

* Phuong phap xac dinh cac thong so6 ki
thuat cua que thor

_ - Gidi han phat hién: thir nghiém véi cac
mau khang nguyén chuén AFM; c6 néng dd tir 0
- 0,2 pg/ml (khdng nguyén chudn AFM: dudc
pha trong dém Borat pH 9). Tai gia tri nGng do
ma que th(r bdt dau cho két qua duong tinh 1a
gidi han phat hién cua que th.

- Phan ng chéo: thi nghiém que thir vdi
cac mau khang nguyén doc t6 vi ndm khac nhu
Aflatoxin B1, Ochratoxin A va Patulin. C6 hién
tugng phan ng chéo khi két qua thir nghiém la
duang tinh, ngudc lai am tinh la khong cé phan
U'ng chéo. B

- Pd 6n dinh cua que thr sdc ky mién dich
canh tranh: Bao quan que thdr trong cac diéu
kién nhiét do khac nhau (4°C, 25°C, va 37°C),
ddng trong tdi kin 6 silicagel chdng am.

Thai han hiéu Iuc cla két qua dugc xac dinh
bdng cach bdo quan que thir trong cac khoang
thdi gian khac nhau. Sau d6 quan sat su’ thay doi
mau sdc cua vach thir nghiém khi ki€m nghiém
mau duaong tinh vao cac ngay 30, 60, 90 ngay. D0
tin cdy clia gidi thir nghiém dugc xac_dinh bang
cach so sanh két qua que th&r & c& mau am tinh
va duong tinh. Danh gia két qua tuong Ung dua
vao cuong do mau sac trén test line. Moi thong s6
ching toi lam lai 5 [an dé kiém tra d6 13p lai

_ - Do nhay, d6 ddc hiéu: thir nghiém trén 20
mau chlra AFM; chudn néng dd 5 ng/ml va 20
mau khong chra AFMi. Tinh toan d6 nhay, do
dac hiéu theo cong thic:

56 que thi¥ cho két qua duong tinh

Duong tinh

56 miu duong tinh thit
56 que thi¥ cho két qua im tinh

+ D9 dc hiéu = $6 méu 4m tinh thit

*Thir nghiém bo kit phat hién nhanh
AFM; trén cac mau thuc pham

- D& kiém tra danh gid bd kit trén thuc
nghiém, chung tdi ti€n hanh st dung trén 9 mau
stta da@ nhiem AFM;, c6 két qua HPLC trén 0,5

+ D0 nhay =

ng/kg va 30 mau sita &m tinh véi AFM:, ¢ két qua
HPLC thap han 0,5 pg/kg theo QCVN 05-1:2010.

- So sanh do phu hop két qua cla que thdr
va két qua xét nghiém HPLC bang hé s6 KAPPA
gom 5 muc phu hgp qua it (hé s6 Kappa tur 0 —
0,2), phu hgp it (hé s6 Kappa tir 0,21 — 0,4), phu
hgp vira (hé s6 Kappa tir 0,4 — 0,6), phu hgp kha
(hé sb Kappa tur 0,61 — 0,8) va phu hgp cao (hé
sO Kappa tir 0,81 - 1).

*Thdi gian, dia di€m nghién ciru: Nghién
ctru tién hanh tir thang 11 nam 2021 dén thang
6 nam 2023 tai Khoa Vé sinh quan doi, Hoc vién
Quany.

. KET QUA NGHIEN cUU

* Gidi han phat hién

Bang 1. Két qua thua nghiém gidi han
phat hién cua que tha

Nong do khang |Lan|Lan|Lan|Lan|Lan

nguyén (ng/ml) 1/2 3|4]|5
0

1 - - - - -
2 + |+ |+ |+ | -
20 + |+ |+ ]|+ |+
200 + |+ |+ ]|+ |+
il e Y A Con 3 Cog k)

o 4 2 20 200
Hinh 2. Gioi han phat hién cua que tha
O ndéng dd khang nguyén dudi 2 ng/ml que
thtr khong phat hién dugc (két qua am tinh). O
nong do khang nguyén 2 ng/ml, que thir cho két
qua duang tinh & 4/5 lan th& nghiém.
*Phan rng chéo

100 tua / S
A FEL o7A PA LS
Hinh 3. Thd nghiém phan ang chéo voi mét
s6'mau chuan

Két qua vé thir nghiém phan ('ng chéo cho
thdy que thir khong c6 phan 'ng chéo vdéi mau
chudn cla Aflatoxin B1, Ochratoxin A va Patulin
G cac nong do dugc thir nghiém.
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Bang 2. Tha nghlem phan irng chéo voi . S5 Két qua
cdc mau chudn cda Aflatoxin Bl1, Mau lugng Dudong Am
Ochratoxin A, Patulin ; tinh tinh

A en Dai nong do (ng/ml) Mau chira doc t6 AFM1 nong
Bocto 2 | 10 | 50 | 100 d5 ng/ml 20 | 18 )2
Aflatoxin B1 - - - - Mau khong chira doc to6 AFMi| 20 3 17
Ochratoxin A - - - - T6ng 40 21 |19
Patulin - - - - DO nhay cua que thdr nhanh la 90% (18/20

* PO nhay, do dac hiéu

Bang 3. Tha nghiém kha nang phat
hién déc té' AFM: trong mau d cac néng doé
khac nhau

mau) trong khi d6 d6 dac hiéu chi dat 85%
(17/20 mau).

* K&t qua dd on dinh ciia que thir sic ky
mién dich

Bang 4. Két qua tinh én dinh cua que thur khi bao quan J nhiét dé khdc nhau

K&t qua doé 6n dinh cla que thr dudc thé
hién & bang 4. DO nhay cla que thir khong thay
d6i sau 90 ngay & 4°C va 25°C. Tin hiéu mau sic
trén vach th nghiém la dam khi th&r nghiém
mau am tinh va khong co két qua duong tinh gia
va am tinh gia. Khi bao quan & 37 °C trong thdi

Control line

./. a

250C 4°C 37 °C
Thoi |am tinh|DUGNg S6 |Cuong d6| Am |Dudng| SO |CuGna doj; - tinh| Duona SO |CuGng do
gian ia (%) tinh giajmau| mau trén ftinh qiatinh gia)mau|mau trén ia (%) tinh gia| mau |mau trén
(Ngay) 9@ (70)] " (94) |dat| test line | (%) | (%) |dat| testline [9'@ 7% (%) | dat |test line
30 0 0 5 bam 0 0 5 bam 0 0 5 bam
60 0 0 5 bam 0 0 5 bam 0 0 5 Nhat
| 90 0 0 5 bam 0 0 5 bam 0 0 5 Nhat

gian 60 ngay, tin hiéu mau la nhat di khi ki€ém tra
mau am tinh. Tuong tu nhu vay, khi thdi gian
bao quan la 90 ngay, tin hiéu mau trén test line
ti€p tuc nhat di & thi nghi€ém am tinh. Tuy nhién,
chua phat hién két qua am tinh gid va duong
tinh gia trong thdi gian bao quan.

4b

Hinh 4. Két qua thur nghlem dé én dinh cua LFIA khi bao quan d nhiét dé 4°C (a); 25°C
(b); 37°C (c) trong thoi gian 1 thang, 2 thang, 3 thang

Két qua thir nghiém sic ky mién dich canh
tranh & nong d6 0 ug/ml (mau am tinh), cudng do6
mau sic trén test line 1a khdng ddi khi bdo qua &
49C va 259C trong thdi gian 3 thang. Khi bdo quan
@ nhiét d6 37°C, sau 2 thang va 3 thang tin hiéu
mau giam ro rét so vai bao quén 1 thang.

* Panh gia kha nang phat hién AFM:
cua bd kit trén mau thuc pham

Bang 5. Két qua xét nghiém bé kit so
sanh vdi XN HPLC

XN HPLC|Duong | Am ~
B kit tinh | tinh | TON9
Dugdng tinh 8 5 13
Am tinh 1 25 26
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Toéng | 9 [30 ] 39
KAPPA = 0.63
S6 trerng hdp duang tinh cla kit khi danh
g|a trén cac mau thuc pham la 13/39 (33, 33%),
] trerng hgp am tinh cta kit khi danh gia trén
cac mau thuc pham 1a 26/39 (66 67%) Két qua
xét nghiém cta kit khi danh gia trén cac mau thuc

phdm la cé d6 phu hop kha (KAPPA = 0,63).

IV. BAN LUAN

Gigi han phat hién cia que th(r nhanh la
nong dd nhé nhat clia khang nguyén AFM: trong
mau ma que th& cho két qua duong tinh. Cac
yeu t6 chinh anh hu’dng dén gidi han phat hién
cla xét nghiém sdc ky mién dich 1a kich thudc




TAP CHI Y HOC VIET NAM TAP 532 - THANG 11 - SO 1B - 2023

cla hat nano vang, ndng dd khang thé nhan
dién bao phu Ién hat nano vang, dé pH clia dung
dich cdng hgp, déc diém clia mang va loai dung
dich @ém nhé mau [5].

Chung t6i xem xét phan (fng chéo cla que
thir nhanh, thong s6 can thir nghiém la cac doc
t6 vi ndm khac AFM; va cling dugc san xuat bdi
nam Aspergillus. AFB1, Ochratoxin A déu la
nhirng doc t6 vi ndm dugc san xudt bgi nam
Aspergillus va cling dudc tim thay trong cac san
pham ngli cdc. AFM: la san pham chuyén hda
cla AFB1 hay gap trong cac loai sira. Nghién c(iu
cla chdng toi tién hanh xac dinh phan (tng chéo
cla que th& d6i véi AFB1, Ochratoxin A va
Patulin & dai nong do6 tir 2 dén 100 ng/ml. Két
qua cho thay khong c6 hién tugng phan Lrng
chéo véi cdc mau chudn AFB1, Ochratoxin A va
Patulin & dai cac néng do dugc ter nghlem

Theo mét nghién clu mdi day, cac xét
nghlem mién dich dong chay bén c6 thé cai thién
dugc cac thong so ki thuat quan trong, trong dé
c6 viéc han ché phan (ng chéo bang viéc s
dung céc loai hda chat nhat dinh. Cu thé, do su
hién dién cla Polyetylen glycol, d6 chinh xac cla
xét nghiém mien dich dong chay bén da dudc cai
thién dang ké tir tin hiéu duong tinh giad rd rang
sang khong cd tin hiéu dudng tinh gia [6].

D6 6n dinh clia que thr dugc danh gia bang
cach thr nghiém mau duong tinh vao cac ngay
30, 60, 90 k€ tir ngay phun hat vang khang thé
trén mang céng hgp. Khi thir nghiém doéi véi mau
am tinh, bang 4 cho thay tin hiéu mau sic la
dam khi bao quan que thir & nhiét do la 4°C va &
259C trong thgi gian 3 thang. Khi bao quan &
nhiét do 37°C, tin hiéu mau sic thé hién tét va
&n dinh trong thdi gian 1 thang va c6 mic gidm
nhe tin hiéu mau sau 2, 3 thang.

Dua vao két qua nghién cru ching t6i nhan
dinh rdng, que th{r c6 thé bdo quan & 4°C va &
250C trong thai gian 3 thang va tlep tuc tang thai
gian bao quan dé danh gia d6 6n dinh. O nhiét
dd bao quan la 37°C, sau thgi gian bao quan 2
thang que thur cé giém nhe vé tin hiéu mau trén
test line.

Mac du d6 nhay cua que th con kém haon so
vGi ELISA hay HPLC nhung b0 kit co thGi gian
tién hanh ngan, co thé danh gid s bd sau 5
phut va doc két qua trong khoang thai gian tur 10
- 15 phdt. V@i thoi gian nhu vay, que thir c6 thé
sir dung dé€ sang loc mdrc dd nhiém, gitp nger|
thr nghiém dua ra dugc nhitng danh gia ban

dau, ddc biét la trong trudng hgp thuc pham
nh|em ndng dé AFM: cao. Cung vGi dd, cd thé
chi dinh xét nghiém HPLC dé dinh lugng chinh
xac ndng db AFM: c6 trong thuc pham. Bén canh
do, két qua xét nghiém cua kit khi danh gia trén
cdc mau thuc phdm la ¢ dé phu hop kha
(KAPPA = 0,63).

V. KET LUAN

Qua nghlen cltu mot s6 théng s6 ky thuat
cla que thir mién dich phat hién nhanh Aflatoxin
M1 theo cd ché canh tranh mdi dugc khoa Vé
sinh quan doi, Hoc vién Quan y phét trién, ching
t6i nhan thay & nong do khang nguyén dugi 2
ng/ml que thir khong phat hién dugc (két qua
am tinh). O néng d6 khang nguyén 2 ng/ml, que
thor cho két qua duong tinh & 4/5 lan th(r
nghlem Que thir khong c6 phan Uing chéo véi
mau chudn cla Aflatoxin B1, Ochratoxin A va
Patulin & cac ndng doé dugc thir nghiém. D6 nhay
cta que thi nhanh la 90% (18/20 mau) trong
khi d6 do dac hiéu chi dat 85% (17/20 méu)
Sau 3 thang bao quan G nhiét do 4°C; 25°C va
37°C, que th&r van cho tin hiéu mau sac & ca 2
vach phat hién va vach d6i chiing. Két qua xét
nghiém cla kit khi danh gia trén cac mau thuc
pham 13 cé d6 phl hap kha (KAPPA = 0,63).
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