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XAY DUNG QUY TRINH CHE TAO QUE THU SAC KY MIEN DICH
CANH TRANH PHAT HIEN OCHRATOXIN A TRONG CA PHE
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Muc tiéu: Xay dung quy trinh ché tao que thir sic ky mién dich (lateral flow
immunochromatography assay - LFIA) canh tranh phat hi€én Ochratoxin A (OTA)
trong ca phé. Phwong phdp nghién ciru: Nghién ctru thu nghiém trong labo. Thuc
hién theo 8 budc, véi mdi budc thuc hién nghién ciru tdi wu céac thong sb dé tang
d6 nhay cua que thir. Hiéu qua phat hién cta que thir bao gdm gi6i han phat hién,
do 1ap lai, @6 6n dinh va phan tng chéo. Két qua: Kich thude hat nano vang 30nm
duoc lya chon 13 thong s6 tdi uvu. Nong do khang thé tdi wu phu 1én hat nano vang
1a 10 pg/mL. Nong d6 OTA-BSA (bovine serum albumin) tdi wu trai trén vach phat
hién 1a 1 mg/mL, tao ra tin hi€u mau dam va 6n dinh, gitp phan biét rd gitta mau
duong tinh va am tinh. Két ludn: D3 phat trién thanh cong que thir sic ky mién
dich canh tranh phat hién OTA trong ca phé voi gigi han phat hién (limit of

detection - LOD) 1a 4 pg/L.

Tir khéa: Que thur sdc ky mién dich; Do nhay; Ochratoxin A.
DEVELOPMENT OF A COMPETITIVE LATERAL FLOW
IMMUNOCHROMATOGRAPHY ASSAY STRIP
FOR THE DETECTION OF OCHRATOXIN A IN COFFEE

Abstract

Objectives: To develop a competitive lateral flow immunochromatography
assay (LFIA) strip for the detection of Ochratoxin A (OTA) in coffee. Methods:
The study was conducted through laboratory experiments following an 8-step process,
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with each step involving the optimization to enhance the sensitivity of the test strip.
Main performance indicators of test strips include limit of detection, stability,
repeatability, and cross-reaction. Results: The optimal size of the gold
nanoparticles was determined to be 30nm. The optimal concentration of antibodies
coated on the gold nanoparticles was 10 pg/mL. The optimal concentration of
OTA-BSA applied on the test line was 1 mg/mL, which produced a strong and
stable color signal, allowing for a clear distinction between positive and negative
samples. Conclusion: A competitive lateral flow immunoassay strip for the
detection of OTA in coffee was successfully developed, with a limit of detection

of 4 ng/L.

Keywords: Lateral flow immunoassay; Sensitivity; Ochratoxin A.

PAT VAN PE

Ochratoxin A 1a doc t& ndm méc, chu
yéu dugc san sinh boi cac loai nim
Aspergillus va Penicillium [1]. Co quan
Nghién ctru Ung thu qudc té da phan
loai OTA 14 chat gdy ung thu nhém 2B
[2]. OTA 1a chat gdy 6 nhiém trong
nhiéu loai thuc phém nhu ngil cde, cac
loai hat, ca phé... Néu con ngudi an phai
thuc phém bi 6 nhiém OTA véi né)ng do
> 5 ng/L s& gdy nguy hiém nghiém
trong toi strc khoe [3]. Dé bao vé stc
khée cho con nguoi, viéc phat hién thuc
pham bi nhiém doc té ndm moc la
can thiét.

Mot s6 phuong phap phan tich dé
xac dinh OTA bao gom sic ky long
hiéu nang cao (high-performance liquid
chromatography - HPLC), xét nghi¢ém
mién dich hip thy lién két voi
Enzyme (Enzyme-linked immunosorbent
- ELISA)... Cac phuong phap nay yéu
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cdu can co trang thiét bi may moc, co s¢
vat chét hién dai, can bo thuc hién can
duoc dao tao bai ban, thoi gian cho két
qua lau, chi phi cao... Mot phuong phéap
phan tich duoc ngay ¢ noi ldy mau, thoi
gian cho két qua nhanh, d6 nhay cao,
tiét kiém chi phi va lam duogc trén c&
mau 16n 1 can thiét. Phuong phap dam
bao duoc tiéu chi trén 1a que thir sic ky
mién dich dong chay bén. Nghién ciru
nay duoc tién hanh nhim: Xdy dung
quy trinh ché tao que thir sic ky mién
dich canh tranh phat hién OTA trong
ca phé.

POI TUQONG VA PHUONG PHAP
NGHIEN CcUU

1. Pdi twong nghién ciru
* Poi twong nghién ciru: Que thir sic

ky mién dich canh tranh phat hién
nhanh OTA.
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* Vat lieu nghién curu: Dde t6 nAm moc
OTA (khang nguyén OTA).

* Hoa chat: Khang thé khang OTA
(GMP-SMT-147-Ab-1; Genemedi; 16
s0: P-230730-B55); khang nguyén OTA
(01877; Sigma).

* Vat tw tieu hao: Mang nitrocelullose
(HFO9OMC100; Merck Duc); mang
cong hop (Standard 17 whatman); mang
hat mau va mang hut trén (CF4 whatman).

* Thiét bi nghién ciru: Can phan tich
CPA 324S; may rung, lic ELISA; may
ly tim; may sdy chan khong EYELA;
hé thong phun, trai khang thé CAMAG-
AUTOKUN; may cit...

Budc 3

Lwa chon kich
thude hat nano vang
de tang do nhay

Chuan bi khang
nguyén cho vach
phat hién

Budc 5

Xir Ij mang mao dan
va mang hit miu

2. Phwong phap nghién ctru

* Thiét ké nghién ciru: Nghién ctru
thir nghiém trong phong thi nghiém.

* Thoi gian va dia diém nghién ciru:
Tur thang 01/2022 - 6/2024 tai Khoa V§é
sinh Quan do1, Hoc vién Quén y.

Xay dung quy trinh 1y thuyét ché tao
que thir sic ky mién dich phat hién nhanh
doc t6 OTA trong ca phé. Xay dung lén
quy trinh ché tao bo xét nghiém nhanh
phat hién doc té ndm mbc OTA gom 8
budc tham khao tir tac gia Wong RC va
CS [4]. Tét ca cac budc trong quy trinh
ché tao chiing t6i déu t6i uu cac thong
sO xét nghi¢m va thyc hién trén co sé
tién hanh nghién ctru tir dau.

Buac 7

Phun phire hop hat
vang-khang thé lén
mang cong hop

D)) )Y

Budc 2 Budc 4
Gin khing thé Ién
hat nano vang hop

Xu Iy mang cong

Budc 6 Budc 8
Téi wu héa néng do L:ip Tap cdc mang
Ochratoxin A-BSA lén tam de

trén vach phat hién

Hinh 1. Quy trinh chung vé ché tao que thir phat hién nhanh doc té OTA.

Trong nghién ctru nay, chung to1 tap
trung lam ro mat s6 két qua ndi bat cua
cac bude trong quy trinh nghién ctru ché
tao que thtr. T6i vu hoa cac thong sd
x€ét nghiém.

- Lua chon kich thudc cta hat nano
vang dé tang d6 nhay cua que thir. Dé
cai thién do nhay cua xét nghiém kich
thuéc hat chi thi mau da duoc téi wu
hoa. Ching t61 sir dung 3 loai hat nano
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vang c0 kich thudc khoang: Snm; 20nm
va 30nm dé t6i wu hoa xét nghiém.

Dénh gid mau dat: Khi thir nghiém
v6i cing mdt nong dd khang nguyén 1a
1 pg/L, hat c¢6 kich thuée tdi wu s& cho
tin hiéu nhat nht trén vach phat hién.

- Gan khéng thé nhan dién 1én hat
nano vang va xac dinh giéi han phat
hién cua que thu.

Pdi v6i LFIA canh tranh, mat do
khang thé bao phu 1én hat vang tang s&
can nhiéu khang nguyén trong mau dé
bdo hoa khang thé va ngin khang thé
két hop voi khang nguyén trén vach thu.
Diéu nay c6 nghia 1a LOD s& cao hon
du kién. Do d6, dé ha thap LOD, chung
t6i can t6i uu nong do khang thé bao
phu 1én hat vang, dé tao ra cudng do
mau la ddm cho miu am tinh va mat
mau & vach thor nghiém ¢ nong do
khang nguyén thap.

Do d6, luong khang thé don dong
khang OTA khéac nhau dugc thém vao
v6i nong d6 13 5 pg/mL; 7.5 pg/mL; 10
ug/mL; 12,5 pg/mL; trong 200uL hat
nano vang OD 50.

Sau khi tim dugc nong do khang thé
t0i wu dé LFIA c6 tin hiéu mau va do
nhay tot nhat, chung t6i khao sat giai
noéng do khang nguyén OTA 1a: 0 pg/L;
1 ng/L; 2 ng/L; 4 ng/L; 8 ug/L; 20 pg/L
dé tim gi6i han phat hién cta que thir.

Panh gia mau dat: Nong do khang
thé gan trén hat nano vang duoc xac
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dinh 12 t6i wu khi dung thanh que tht va
¢ tin hiéu mau sdc 1a ddm nhat khi thur
nghiém trén mau am tinh.

- Chuan bi khang nguyén OTA-BSA
trai trén vach phat hién. Ching t61 xay
dung 1én quy trinh gan OTA v&i BSA.

Panh gia mau dat: Dé kiém tra gan
OTA vd6i1 BSA thanh cong, chung toi
phan tich k¥ thuat dot-blot. Nong do
OTA-BSA dugc nho 1én mang mao dan
dé thir nghiém 1a 0,1 pg/mL va 1
pg/mL. Sau d6 dya vao cuong do tin
hiéu mau cua OTA-BSA va phuc hop
hat vang - khang thé khang OTA dé
danh gia hiéu qua gan.

- Xu ly mang cong hop: Lua chon
nhiét d6 say kho 1a 27°C va 37°C dé
danh gia 46 6n dinh cia mang cong hop.

Panh gia miu dat: D6 6n dinh cia
mang cong hop khi khao sat qua trinh
sdy kho duoc danh gia bang cudng do
mau cua que tht khi thr nghiém trén
mau am tinh.

- Xir Iy mang mao dan va xir Iy mang
hit mau: Ngadm mang mao dan trong
dung dich dém bao gém BSA, chét hoat
dong bé mit va duong trude khi dung
que thtr. Hoa chat xtr 1y mang hut mau
g6m dém Borat, Glycine va Tween 20.

- Téi wu ndéng d6 khang nguyén
OTA-BSA trén vach phat hi¢n: Theo
khuyén nghi, LFIA canh tranh thuong
stt dung nong d6 khang nguyén trén
vach phat hién trong khoang 0,1 -
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1 mg/mL [5]. Do d6 chiing t61 khéao sat
néng do6 khang nguyén OTA-BSA ¢
vach phat hién 1a 2 mg/mL; 1 mg/mL;
0,5 mg/mL; 0,25 mg/mL; 0,125 mg/mL
va 0,0625 mg/mL, sau d6 phu 1én vach
phat hién cia mang nitrocelullose.

Panh gia mau dat: Nong do khang
nguyén toi vu 1a néng d6 OTA-BSA
thip nhat cho tin hiéu mau sic dam trén
vach phat hién khi thtr nghiém trén mau
am tinh.

- Trai khang nguyén OTA-BSA lén
vach thir va khang thé khang chudt 1én
vach kiém soat. Chung toi st dung may
phun Autokun HGS 510 dé phun khang
nguyén OTA-BSA va khang thé khang
chudt 1&€n vach phat hién va vach kiém
chtng dé ting do nhay cua que th.

- Lap rap cac mang lén tim dé: Dé tdi
vu hoa LFIA, cac khoang cach chdng
lan gitra cac vat liéu da dugc stra doi dé
duoc dong chay tt hon trong giai thir
nghi¢ém do do6 cai thién dugc sy hinh
thanh phirc hop. Thé tich mau tbi thiéu
la 80pL.

* Chudan bi mau thuc nghiém
(pha chu dong OTA vao ca phé):

Cac mau ca phé (n = 25) dugc xéc
dinh 13 4m tinh vi OTA bang phuong
phap phan tich HPLC duoc chuan bi
nhu sau. Can 1 gam ca phé xay, hoa tan
trong SmL PBS 10mM chaa 50%
methanol, sau d6 miu duogc tron, lic
manh va rung si€u am. Sau khi ly tam &

tdc d6 10.000 vong/phit trong thoi gian
15 phat; phan dung dich ndi phia trén
dugc loc qua mang loc kich thudce
0,45um dé loai bo tap chit. Tiép theo
dung dich loc dugc pha loang véi dém
chay theo ty 1€ 1:20. Sau do, chit chuan
OTA & cac nong do 0; 1; 2; 4; 8 pg/L
dugc thém vao phan dung dich ca phé
d3 pha loang. Cudi cung, que thtr dugc
sit dung dé phan tich mau ca phé c6
chtra OTA.

3. Pao dirc nghién ciru

Nghién ctru thudc dé tai cAp Nha
nudc “Nghién ctiu dac diém nhiém doc
td vi nAm trong mat s6 thuc phém tai
Viét Nam va ché tao que thur ban dinh
luong phat hién nhanh, dong thdi mot
s6 doc td vi nAm”, mi s6 PTPL.CN-
04/21, dugc thuc hién theo Quyét dinh
s6 1707/QD-BKHCN ngay 23/6/2020
cua Bo Khoa hoc va Cong nghé. S6 lidu
nghién ctru dugc Khoa V¢ sinh Quan
do1, Hoc vién Quan y cho phép st dung
va cong bd. Nhom téc gia cam két khong
c6 xung dat 1o1 ich trong nghién ctiru.

KET QUA NGHIEN CUU

Qua nghién curu, ching t61 da xay
dung duoc quy trinh ché tao que thu
phat hién nhanh OTA trong ca phé quy
mo phong thi nghiém nhu sau:

* Lwa chon kich thwoc cua hat
nano vang:

Qua nghién ctru, cho thdy hat nano
vang kich thuéc 30nm c6 d nhay cao
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nhat v6i LOD 1a 4 ug/L va khoang phat
hién tur 1 - 4 pg/L. Do @6, kich thuée
30nm dugc chon cho cac nghién ciu
tiép theo.

* Gan khang thé nhdn dién 1én hat
nano vang:

Két qua khi gin khang thé nhan dién
1én hat nano vang nhu sau:

pH tbi wu khi gan khang thé: pH 7,2
tao ra hiéu qua gan khang thé cao nhat.

Nong d6 khang thé tdi vu: 10 ug/mL
gilp tao ra tin hiéu mau rd nhat trén
que thu.

Dung que thir voi luong khang thé
thém vao la 5 pg/mL; 7,5 pg/mL;
10 pg/mL; 12,5 pg/mL. Nong do khang
nguyén OTA chuan dugc khao sat 1a

1 png/L. Két qua thir nghiém trén que thtr
cho thay khi ting ndng d6 khang thé bao
phu Ién hat vang tao ra cuong d0 mau
trén vach phat hién va vach chung dam
hon (Hinh 2a). Nong d6 khang thé nhin
1& vach phat hién va vach dbi chung 1a
10 pg/mL (c& mau n = 5, @6 lap lai cua
thtr nghiém 1a 5/5 mau). Do do, chiing
t61 Iyra chon ndng d6 khang thé bao phu
1én hat vang 1a 10 pg/mL.

G161 han phat hién trong nghién ctru
cua chung to1 1a 4 pg/L (Hinh 2b). Vi
tiéu chuan cho phép ctia OTA trong ca
phé 1a 5 pg/L, nén voi LOD 14 4pg/L
chung t6i c6 thé danh gia mau ca phé
1a dat tiéu chuan hay vuot tiéu chuan
cho phép.

S 7.5 10

L

12,5 pg/mL

8ug/L 4pg/L 2ugl  1pg/ Oug/lL

(a) Cuong do mau ¢ vung thur nghiém phu thude
nong d¢ khang thé gang trén hat nano vang

(b) N6ng do chit chuin OTA 14 0 ng/L; 1,0 ng/L;
2,0 nug/L; 4.0 pg/l; 8,0 ug/L

Hinh 2. (a) Hinh anh que thir OTA v6i nong d6 khang thé bao phu 1én hat tir 1a
5 pg/mL; 7,5 pg/mL; 10 pg/mL; 12,5 pg/mL; (b) Gi6i han phat hién cta que thu.
* Chudn bi khdng nguyén dé phii OTA-BSA trén vach phat hién trén mdang

nitrocellulose:

Ty 1& mol OTA:BSA tbi wu 14 40:1 tai pH 9,5.
Nhiét do tdi wu: 27°C cho hiéu qua gan tét hon so véi 37°C.
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* Xur ly mang cong hop:

Dung dich dé¢m tdi wu: Borat 10mM
(pH 7,2) chtra trehalose 10%, Sucrose
10%, Glycine 2%, tween 20 1% gitp on
dinh khang thé trén mang cong hop.

Nhiét d6 say t6i wu: 27°C véi thoi gian
1 gio gitip duy tri d6 On dinh ctia khang thé.

* Xt Iy mang mao dan va mang hit mau:

Mang mao dan: Dung dich dém
Borat pH 7,2 chira Sucrose 3%, Glycine 2%,

Tween 20 1% dat hi¢u qua tot nhat trong
viéc 6n dinh tin hiéu mau.

Mang hit mau: Dung dich dém Borat
pH 9,0 chtra Glycine 2%, tween 20
0,05% gitp t6i vu tin hiéu mau trén
mang hat mau.

* T6i wu héa nong do OTA-BSA trén
vach phat hién:

Nong d OTA-BSA t6i wu: 1 mg/mL
trén vach phat hi¢n.

Bang 1. T6i uvu ndng d6 khang nguyén OTA-BSA.

Thir nghiém trén

Nong d6 OTA-BSA (mg/mL)

méu am tinh 2,0 1,0 0,5 0,25 0,125  0,0625
Cuong do mau trén i N ] i )
vach phat hién
S 1an tién hanh 5 5 5 5 5 5
S6 mau dat 5 5 3 0 0 0

(++: Cuwong do mau do dam; +: Cuong do mau nhat; -: Khong mau)

Nong d6 khang nguyén OTA-BSA 1a
I mg/mL va 2 mg/mL c6 tin hi€éu mau
dam hon so véi cac néng do khac (do
lap lai cia thir nghiém l1a 5/5 mau).
Nong d6 t6i vu 1a nong d6 OTA-BSA
thép nhét cho tin hiéu mau sic dam trén
vach phat hién khi thir nghiém trén mau
am tinh. Do d6, chiing t6i lwa chon nong
d6 OTA-BSA t6i uu 1a 1 mg/mL. Nong
d6 khang thé IgG khang chudt trai trén

vach dbi chimg 12 1 mg/mL.

* Phun khdng thé va trdai khdng
nguyén trén vach phat hién:

Thé tich phun t&i wu: 5pL phiic hop
hat vang - khang thé 1én mang cong hop.

Nong do khang nguyén OTA-BSA
trai trén vach phat hién 1a 1 mg/mL.

* Ldp rdp cdc mang lén tam dé:

Do rong cua que thtr 3mm. Khoang
cach toi wu dbi véi vach thir: Cach mang
cong hop 12 - 13mm; vach kiém soét
cach vach thu 1a Smm.
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BAN LUAN

1. Két qua téi wu héa ndng do
khang thé hap thu trén hat nano vang

Nong d6 khang thé bao phu 1én hat
vang trong nghién clru cua ching toi la
10 pg/mL, thip hon so véi tac gia
Yigiang Chen va CS [6]. Nong do
khang thé bao phu trén bé mit hat nano
vang khéac nhau gitra hai nghién ctu c6
thé 1a do phuong phap gin khang thé.
Phuong phap gan khang thé l1én hat
nano vang trong nghién ctru cua chiing
t6i 1a gin dinh hudng nén nong do
khang thé tiéu thu s& it hon so voi
phuong phap gan ngau nhién.

2. T6i wu ndng dd khing nguyén
OTA-BSA trén vach phat hién

Hiéu suit phan tich LFIA canh tranh
bi anh hudéng boi nong d6 OTA-BSA
trai trén vach phat hién. Ching t61 nhan
thiy khi st dung néng d6 OTA-BSA
trai trén vach phat hién 1a 1 mg/mL thi
c6 cuong do mau dam khi thur nghiém
trén mau am tinh. D4i v6i thir nghiém
noéng d6 OTA-BSA trai trén vach phat
hién 0,5 mg/mL, tin hi¢u mau trén vach
phat hién 1a nhat. Piéu nay dugc giai
thich do ndng do thip cua khang
nguyén s€ gilr dugc it phtrc hop hat
vang - khang thé. Do d6, théng s6 t6i wu
la 1 mg/mL dugc lua chon dé thu
nghiém cac thong s tiép theo.
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3. Giéi han phat hién OTA bing
que thir dwoc san xuat

G161 han phat hién trong nghién ctru
cua chung t61 1a 4 pg/L. Gidi han phat
hién cua que thtr trong nghién ctru cta
chung t61 1a cao hon so véi nghién ctru
clia tac gia Xin Li va thap hon so véi
Jihea Moon [7, 8]. Néu so sanh phuong
phap phat hién doc té ndm mbc OTA v6i
cac nghién cuu khac trén thé giéi thi
gi61 han phat hién 1a 4 pg/mL chua phai
1a t6t nhat. Vi vay, chung toi sé tiép tuc
nghién ctru, va hy vong rang c6 thé phat
trién thanh cong bo kit c6 cac vu diém tot
hon trong tuong lai.

KET LUAN
Chung t6i d3 phat trién thanh cong
que thir sic ky mién dich canh tranh
phat hi¢n OTA trong ca phé v&i nguong
phat hién 1a 4 pg/L.
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