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ABSTRACT

Objectives: Optimization of conjugate release and antibody concentrations in the capturing zones to
enhance the sensitivity of lateral flow immunoassay for detection of Aflatoxin B,.

Methods: Optimal parameters include: the concentration of monoclonal antibodies spread in the
capturing zones, the effects of different chemical buffers for pre-treatment conjugate pad.

Results: The concentration of the capturing antibody in the test line were 0,75 mg/ml. The results
showed that the stability of the antibody and the conjugate release were highest when using borate
buffer and sucrose.

Conclusions: We have enhanced the sensitivity of Lateral flow immunoassay by optimizing important
parameters affecting detection limit and color signal intensity on test line.
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TOM TAT

Muc tiéu: T6i vu giai phong hat vang khang thé trén mang cong hop va ndng do khang thé trén test
line dé ting d6 nhay cuia que thir sic ky mién dich, phat hién nhanh dgc t vi ndm Aflatoxin B,.
Phuong phip: Cac thong s toi wu bao gdm: nong do khang thé don dong trai trén vach phat hién,
va ndng dd cia cac chat hoa hoc xtr Iy mang cong hop.

Két qua: Nong d6 toi wu cia khang thé & vach phat hién 13 0,75 mg/ml. Két qua cho thiy tinh on
dinh ctia khang thé va hiéu qua giai phong phirc hop hat vang khang thé 1a cao nhat khi sir dung dém
Borat va duong sucrose.

Két luan: Bang cich tbi wu cac thong s quan trong anh huong dén gii han phat hién va cuong do
tin hi€u mau trén vach test line chiing t6i da cai thién dugc do nhay cia que thir sdc ky mién dich.

Twr khoa: Que thi sdc ky mién dich; LFIA; phat hi¢n nhanh; Aflatoxin B ; d0 nhay.

1. PAT VAN PE lac, ngd,... Néu con nguoi an phai thue pham bi 6
o ) nhiém s& gay nguy hiém nghiém trong tdi sirc khoe.
Aflatoxin B, (AFB,) dugc biet dén nhu mdt chat Dé bao vé stc khoe cho con ngudi viée phat hién thuc

chuyép hoa thir cép ddc hai duge duge tao boi mot sb phim bi nhidm doc t6 ndm méc 1a cin thiét.
loai nam Aspergillus flavus va A. parasiticus [1]. Phoi
nhiém véi doc chat nay c6 nguy co mic ung thu biéu | ; )
md té bao gan. Co quan Nghién ctru Ung thu quéc té sac ky long hiéu nang cao (HPLC), sdc ky long khoi
da phan loai AFB, la chét gdy ung thu nhém 1 [2]. phd (LC-MS), sic ky khéi pho (GC-MS) va xét nghi¢m
AFB, xuat hi¢n trong cac san phdm noéng nghi¢p nhu mien dich lién két voi enzyme (ELISA) da duoc st

Dé phan tich AFB,, mot s6 phuong phap phén tich nhu
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dung. Cac phuong phap trén ton nhiéu thoi gian, su
dung thiét bi d4t tién va can co ky thuat vién c6 kinh
nghiém dé van hanh may. Céc k¥ thuat trén khong phu
hop véi chan doan tai chd. Que thir sic ky mién dich
dong chay bén ngay cang dugc quan tim do khic phuc
duogc nhimg van dé trén. LFIA c6 kha ning phat hién
doc té ndm mdc v6i chi phi thap, thoi gian nhanh va dé
dang v6i nguoi dung. Pac biét, LFIA da dugc dung cho
phan tich ban dinh luong bang cach st dung hat nano
tir tinh va thiét bi doc.

Maic du LFIA da dugc tng dung rong dai, nhung do
nhay va do on dinh con han ché. Muc tiéu cua nghién
ctru nay 1a phat trién LFIA c6 do nhay cao dé phat hién
doc té nAm mée AFB, thong qua viéc tdi wu hoa cac
thong sO quan trong bao gom: hoa chat xtr Iy mang cong
hop dé ting hiéu qua giai phong hat vang-khang thé, va
nong do khang thé bét gitr. Thong qua viéc t6i wu hoa
nay chung t6i da dat duoc gidgi han phat hién la 0,002
ug/ml va thoi gian phat hién trong vong 10-15 phut.

2. PHUONG PHAP NGHIEN CUU

2.1. Héa chit

Hai khang thé don dong cua AFB, (monoclonal
antibody, OAEF00325 va clone 6A10) mua tai
Biotrend; khang nguyén AFB, (32754) dugc mua tir
Sigma. Khang thé da dong IgG khang lai khang thé
OAEF00325 (M5899), BSA; dém Borat; TBS; PBS;
Tween 20; duong sucrose, lactose, dugc mua tu Sigma.
Hat nano vang 20nm (ab269935) duoc mua tir abcam.
Mang nitrocelullose (FF120HP whatman); mang cong
hop (Standard 17 whatman); mang hiit mau va mang
hut trén (CF4 whatman).

2.2. T6i wu giai phéng hat vang-khang thé va tinh 6n
dinh ciia khang thé trén mang cong hop

2.2.1. Toi wu gidi phéng hat vang-khdng thé trén mang
cong hop

Xt Iy mang cong hop 13 rit quan trong dé dam bao giai
phong hat vang-khang thé mot cach nhit quan va dong
déu. Céc nghién ciru trude da ching minh rang viée bo
sung duong vao dung dich dém tao diéu kién thuan loi
cho viéc giai phong hat vang-khang thé tir mang cong
hop. Do do néng d6 duong dugc lua chon 1a (5%, 10%
va20% (w/v) va thir nghi€m trén cac loai duong khac
nhau (sucrose, lactose). Loai dudong dugc Iya chon la
loai duong giit duoc sy 6n dinh cta khang thé khi phun

trén mang cong hop va hiéu suat giai phong hat vang
khang thé 1a cao nhat.

Lua chon dung dich dém tdi wu: c6 hiéu qua giai phong
phtre hop hat vang-khang thé-khang nguyén la cao nhit,
va cuong do tin hi¢u mau sdc trén test line la dam nhét.

2.2.2. T6i wu héa tinh én dinh ciia khdng thé trén mang
cong hop

Xir Iy mang cong hop 1a ¢é dam bao tinh 6n dinh ciia
khang thé. Cac thong s6 hoéa hoc va vt Iy anh hudng
dén tinh 6n dinh, chuc nang cua khang thé nén can duoc
tdi wu bﬁng cach str dung cac dung dich dém khac nhau,
va & pH khéc nhau.

Dung dich dém xtr Iy mang cong hop dugc chudn bj
nhu sau:

a, bém PBS (10 mM, pH 7,4) chta 1% (v/v) Tween
20; BSA 1%, v&i 5%, 10% hodc 20% ( w / v ) sucrose

b, Bém TBS (10 mM, pH 8,0) chua 1% (v/v) Tween
20; BSA 1%, v&i 5%, 10% hodc 20% ( w / v ) sucrose

¢, Bém Borat (10mM, pH 9,0) chtta 1% (v/v) Tween
20; BSA 1% v6i 5%, 10% hodc 20% ( w / v ) sucrose

d, Bém Borat (10mM, pH 9,0) chira 1% (v/v) Tween
20; BSA 1% v6i 5%, 10% hoéc 20% ( w/ v ) lactose

Chirc ning clia khang thé dwoc danh gia sau thoi gian
bao quan bang cach ki€ém tra cuong do tin hi€u mau sac
trén test line.

2.3. Chuén bi mang mao din va chuin bi khang thé
bit giir trén test line

2.3.1. Blocking mang

Néu khong blocking mang, khang thé va chét cin phan
tich s€ phan ung véi bé mat cua mang, két qua 1a hat
vang khang thé va khang nguyén bj gitr lai trén mang.
Diédu nay s& dan dén két qua sai do khong thé say ra
phan tng mién dich & test line nén 1a tin hiéu mau sic
s& yéu. Hoa chat dung dé blocking 1a BSA 2%; (0,05%)
Tween 20 va duong 0,1% (w/v ) sucrose.

2.3.2. T6i wu héa nong dé khdng thé bdt giir trén test line

Téi wu hoa nong d6 khang thé trén test line 1a cin thiét,
vi ndng d6 khang thé don dong thap thi it phirc hop hat
vang-khang thé-khang nguyén duoc giit lai & vach phat
hién. Vi thé tin hiéu trén test lile nhat. Nguoc lai, n(‘Sng
d6 khang thé don dong cao, nhiéu phirc hop duoc giit
lai trén test line va cuong d6 tin hiéu mau s€ dam. Tuy
nhién, khi néng d¢ khang thé don dong trén test line
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qua cao, vi tri Fab ciia khang thé bi chong 1an va kho
bat cap khang nguyén nén tin hiéu mau nhat. Do d6
chung t6i lira chon ndng d6 khang thé don dong & test
line dugc pha loang nhu sau: 1mg/ml; 0,75 mg/ml; 0,50
mg/ml; 0,25 mg/ml dé thir nghiém. Tin hiéu mau sic &

vach phat hién r6 nhat sau khi thir nghiém dugc coi la
diéu kién t6i wu.

2.4. Chuin bi que thir sic ky mién dich dong
chay bén

Hinh 2.1. Que thir sic ky mién dich dong chdy bén

|
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Sample pad Conjugate pad

Test line Control line PVC plate Absorbent pad

Nitrocellulose membrane
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Que thir sic ky mién dich dong chay bén nhu trong hinh
2.1 gdbm 4 phan: mang hit mau (sample pad), hat vang
- khang thé phun trén mang cong hop (gold-antibody
conjugate), mang mao dan (mang nitrocellulose) va
mang hut trén (absorbent pad).

. Au -Abi

Gidi han phat hién cua khang nguyén AFB, dugc thur
nghiém & ndng d6 0 pg/ml; 0,001pg/ml; 0,002 pg/ml;
0,02 pg/ml; 0,2 pg/ml. Tin hiéu mau sic dugc phat
hién sau 10-15 phat. Két qua ctia phuong phap phan
tich nhanh (LFIA) duoc so sénh véi phuong phép tham
chiéu 1a sac ky long hiéu ning cao dé kiém soat tinh
hop 1€ cta que thir.

3. KET QUA NGHIEN CUU

3.1. T6i wu héa hiéu qua ciia mang cong hop

Mang cong hop dong vai trd quan trong trong xét
nghiém sic ky mién dich dong chay bén. Mang cong

‘12
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AV 4
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Au -Ab1-Ag d Ab2
hop ¢6 ba chic nang chinh: bao quan hat nano vang
da gin khang thé & dang kho, giai phong hat vang,
khang thé khi gdp mau wdt va 1a noi tuong tac dau tién
giita hat vang khang thé va chét can phan tich. Chuan
bi mang cong hop la mét trong nhiing giai doan quan
trong trong qua trinh ché tao que thir sic ky mién dich.
Mang cong hop can duy tri sy 6n dinh ciia khang thé
dén khi xét nghiém duoc tién hanh. Diéu nay duogc thuc
hién bang cach xir Iy mang cong hop v6i mudi dém,
duong, BSA, va Tween 20.

3.1.1. Lwa chon dung dich dém xur ly mang cong hop

Dung dich dém dung dé xur 1y mang cong hop 1 yéu
t6 quan trong cua LFIA vi pH ctia dung dich dém anh
huéng dén kha ning phan tng va céu tric ciia khang
thé. Do d6, lya chon dung dich dém phu hop 12 can thiét
vino 6n dinh khang thé va cai thién hiéu suét cua LFIA.
Qua thir nghiém ching t6i Iya chon dung dich dém la
Borat pH 9 vi hé dém nay c6 tin hi¢u mau sdc 1a rd nhat
O ca vach test line va control line.
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3.1.2. Toi wu héa chat én dinh va gidi phéng hat vang-
khdng thé trén mang cong hop

B6 sung duodng trong dung dich dém xtr Iy mang cong
hop da dugc chimg minh c6 2 chire nang chinh: tdng tinh
6n dinh ctia khang thé va hiéu suét giai phong hat vang
khang thé 14 cao. Pudng sucrose, lactose bao quan cu
trac ty nhién ciia khang thé khi say kho vi gbc hydroxyl
ctia phan tir duong sé thay thé nudc xung quanh khang
thé. Thém vao d6, khi mang cong hop dugc say kho
va su c6 mat cua duong, cac phan tir duong tao thanh
mot 16p bao quanh khang thé do d6 giit dwgc tinh toan
ven va cdu trac sinh hoc ctia chiing [3],[4]. Céc phan tir
dudng s& nhanh chong hoa tan khi miu u6t khuyéeh tan
vao mang cong hop va mang theo khang thé vao dong
chit long.

Két qua cho thiy dudng sucrose cai thién dang ké tinh
on dinh cua khang thé trén mang cong hop. Thém vao

do, viéc sir dung dudng sucrose cho thdy tac dung bao
vé khang thé va duy tri tinh toan ven ctia khang thé ¢ tat
ca ndng do thir nghiém. Do d6 chiing t6i sir dung dudong
sucrose trong dung dich dém dé 6n dinh khang thé va
tang hiéu qua giai phong khang thé.

3.2. Anh huéng ciia héa chit blocking va nong dé
khang thé trai trén test line

Chung toi sir dung BSA 1a hoa chat blocking dé phan
tmg hét v6i cac gbe tu do trén mang nitrocellulose.
Vi thé 1am giam cac gin két khong dic hiéu. Puong
sucrose 1am chét bao quan khang thé. Tween 20 la chat
hoat dong bé mit gitip chét 1ong d& thim va di chuyén
nhanh hon. Sau khi siy kho, mang mao dan dugc gin
1én que thir dé sir dung. Mang mao dan d dugc xtr 1y ¢6
dong chay cham, déu va phirc phirc hop hat vang-khang
thé-khang nguyén khong bi dong lai trén mang.

Hinh 3.1. Lwa chon nong dj khdng thé ¢ vach phit hién

Nong do khang thé bat giir trén test line 1a yéu td anh
huéng dén cuong d6 mau sic trén LFIA. Cac ndng do
khang thé bét giir pha lodng lién tiép 1a Img/ml; 0,7
mg/ml; 0,5 mg/ml; 0,25 mg/ml, va ndng d6 0,75 mg/ml
dugc coi 1a ndng do tdi wu cta xét nghiém. Khi ndng
d6 khang thé bat giir tang 1én, nhidu phirc hop khang
nguyén-khang thé duogc giit lai, do d6 ting tin hiéu

!
|

Control line

mau cua test line. Nhung khi ndng d6 khang thé bét giir
1a cao nhét thi tin hiéu mau giam xudng. Do ndéng do
khang thé qua cao s& chong l4n céc vi tri Fab va kho bit
cap khang nguyén, 1am tin hiéu mau giam. Két qua nay
phu hop véi nghién ciru khac [5].

3.3. Pic diém vé ngudong phat hién cia LFIA
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Hinh 3.2. Xdc dinh gioi han phdt hién cia LFIA

01“’ [md v 004{13«/"" ;
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Céc nong do khac nhau cua khang nguyén duoc sir
dung dé danh gia giéi han phat hién cua LFIA. Thoi
gian xét nghiém la 10-15 phut.

Gi6i1 han phat hién ctia doc t6 ndm méc AFB, dugc tim
thay 1a 0,002 pg/ml. Khi nong do chat can phan tich
tang Ién, thi cuong d6 mau & vach phét hién ting. Diéu
nay 1a do ndng dd cao ctia khang nguyén c6 trong dung
dich, thi nhiéu phirc hop hat vang-khang thé-khang
nguyén duoc gilt lai & vach phat hién. Vi thé tin hiéu &
test line ddm hon. Gi6i han phat hién c6 thé chap nhan
dugc khi so sanh két qua véi tiéu chuan vang 1a HPLC.

4. BAN LUAN

4.1. T6i wu héa hi¢u qua cia mang cong hop
Lva chon dung dich dém xuw Iy mang cong hop

Trong ) dung dich dém dugc thir nghiém, dém Borat
6n dinh khéng thé don dong AFB, hon so véi céc hé
dém khac. Diéu nay c6 thé 1a do pH cua Borat 1a ding
diém dang dién cua khang thé don dong AFB, nén cho
phép duy tri tinh on dinh cua khang thé. Sau thoi gian
bao quan, so sanh tin hiéu mau sic trén test line cta que
thir cho thay, dém Borat c6 tin hiéu mau dam nhat.

T6i wu héa chat on dinh va gidi phong hat vang-khdng
thé trén mang céng hop

Qua thir nghiém chang t6i lya chon hé dém Borat voi
BSA 1%, tween 20 va 20% ( w / v ) sucrose, cho thoi
gian giai phong tir tir va mau sic 16 nhat & vach test line.
Giai thich thém khi st dung nong d6 1% (v/v) Tween
20, day la chét hoat dong bé mit. Chét hoat dong bé mat
thac dy giai phong khang thé khoi mang cong hop,

14

nong do chit nay cang cao thi giai phong khang thé
khoi mang nhanh hon. Thoi gian giai phong khang thé
chinh 1a thoi gian phan ng cta khang thé cong hop va
khang nguyén. Chinh vi thé, dé que thir c6 do nhay cao
can lya chon hé dém co néng dd céac chit hoat hoa phu
hop, du thoi gian phan tng ma khéng anh huong dén
thoi gian doc két qua.

Nghién ctru cta chung toi chi ra rang ndng d6 duong
sucrose 20% (w/v ) ¢6 hiédu suat giai phong phtrc hop hat
vang-khang thé-khang nguyén tdi wu hon so véi nong
d6 10% va 5%. Do phuc hop dugc giai phong nhidu
hon nén hat vang-khéng thé- khang nguyén dugc gitr lai
nhiéu trén test line. K&t qua 1a cuong d6 tin hiéu mau
sdc trén test line cia mau dudng sucrose 20% (w/v ) 1a
13 hon so v6i mau con lai. Hon nita, vu diém cua néng
do duong 20% 1a lam tdng do nhdt cua dong chdy trén
LFIA, do d6 lam giam vén tde dong mao dan. Tbc dd
dong chay cham la rat quan trong vi né cho phép ting
thoi gian tuong tac giita khang thé va khang nguyén.
Két qua 1a hinh thanh nhiéu phtrc hop hat vang-khang
thé-khang nguyén thé hon, 1lam cho cuong d6 mau ¢
test line tang.

4.2. Chuin bi mang mao din va chuén bi khang thé
bit giir trén test line

Blocking mang

bPéi véi mang mao dan, ban chét 1a c6 cac géc tu do
trén mang c6 thé gay ra mot sd van dé khi phirc hop
hat vang-khang thé-khang nguyén chay qua. Dé giam
thiéu cac nguy co ndy, sau khi trai khang thé, mang
dugc ngam trong dung dich c6 chira chit hoat dong bé
mat Tween 20; BSA; sucrose dé khoa céc géc tu do
trén mang []. Sau khi blocking mang, chiing t6i hdu nhu
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khong gap bt ¢t tin hiéu khong déc hiéu nao, do do
nong do trén 1a thong sb t6i u.

T6i wu héa nong do khang thé bdt giir trén test line

Két qua nghién ctru cta chung t6i cho thdy, nong do
khang thé 1a 0,75 mg/ml c6 tin hiéu mau sic & vach
phat hién 15 hon. Khi néng d¢ ting 1én, tin hi¢u mau
khong tang, thdm chi con gidm.

Gidi han phat hién cta nghién ctru cua ching t6i la
0,002 pg/ml. Gi6i han phat hi¢n ctia bo kit do chung
t6i san xudt co thé phat hién nong do AFB, trong thuc
pham 1a vuot giéi han tdi da cho phép hay dat tiéu
chuin cho phép. Qua dé c6 thé thay véi diéu kién trang
thiét bi hién co, ching t6i ¢ thé san xuat duoc bo kit
sac ky mién dich phat hién AFB, trong thuc pham.

5. KET LUAN

Trong nghién ctru ndy, chiing t6i phat trién que thir sic
ky mién dich dong chay bén dé phat hién nhanh doc
t6 nAm méc AFB,. Két qua cho thay, viéc tdi uu cac
thong s6 xét nghiém: hoa chit dé giai phong hat vang
khang thé trén mang cong hop, nong d6 khang thé bat
giit 1a rat quan trong. Chung toi di ching minh dugc
rang tang do nhay ctia que thir LFIA bang cach tdi wu
hoa cac thong sb k¥ thuat.
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