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SUMMARY

CREATION COATED PLATE WITH HAPTEN-BSA FOR QUICK ANALYSIS OF
DIOXIN BY ENZYME LINK IMMUNOSORBENT ASSAY

Dioxin is one of the organic compounds that are difficult to decompose, causing environmental
pollution and long-term effects on human health. The most reliable method for dioxin analysis is high-
resolution gas chromatography-mass spectrometry (HRGC/HRMS), but requires long analysis time, modern
equipment, and high cost. Currently, immunoassay methods have been used to rapidly detect and screen for
dioxin contamination in food and the environment. In particular, competitive ELISA is a method with high
sensitivity, good signal amplification of low concentrations and can detect many different toxic congeners in
the dioxin group. First, the antigen (hapten-BSA) was immobilized on a plate at 4°C overnight. After that,
ELISA reaction was performed on the hapten-coated wells, at room temperature. The immobilization step of
hapten-BSA onto the plate makes it difficult to analyze in the field, requires strict conditions and prolongs
the analysis time. Therefore, the creation of coated plate with hapten-BSA needs to be investigated. In this
study, coated plate with hapten-BSA was created with a hapten-BSA concentration of 0.5 pg/mL, using 5%
sucrose as a preservative, BSA concentration of blocking buffer is 0.5% and with a TCDD detection
threshold of 10 ppt in 12 month of storage. The successful creation of the coated plate with hapten-BSA
shortens the analysis time to about 4-5 hours, which is convenient for analysis and get results in the field.

Keywords: Dioxin, competitive ELISA, coated plate with hapten-BSA.

la san pham phu khéng mong mubn cua mot s6

1. DAT VAN DE nganh cong nghiép (san xuat giy, thudc trir sau,

Dioxin 14 nhém cac hop chat dugc cAu tao gom luyén kim...) va phat sinh tir cAc hoat déng thiéu
hai vong benzen clo hod lién két véi nhau bang huy rac thai hiru co chua clo [1]. Tai Viét Nam,
nguyén tir oxy hozc lién két cacbon [1]. V&i dac dioxin cé mat trong chat diét co méu’da cam do
tinh ky nuéc va va dau, dioxin ¢ kha ning bam quén doi Hoa Ky su dung trong chien tranh tai
dinh cao trén cac hat keo dat va 1a nhém cac hop mién Nam Vi¢t Nam. Hi¢n nay, phan Ién cac khu
chit c6 kha nang tich luy sinh hoc cao [2]. Dioxin vuc bi 6 nhiém da nam trong ngudng thap. Tuy
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nhién, mot s6 san bay 1a noi trung chuyén, luu trix
chat da cam van c6 ndng d6 6 nhiém dioxin trong
mdi trudng va dong vat thuy sinh rat cao. Tir day,
dioxin xdm nhap vao chudi thirc an, giy anh
huong nghiém trong tai sirc khoé ngudoi dan xung
quanh khu vuc 6 nhiém [3]. Do d¢, viéc danh gia
mac d6 6 nhiém dioxin nhim dua ra thong tin
canh bao va lya chon phuong phap xu Iy phu hop
1a thuc sy can thiét.

Sic ky khi ghép khdi phd do phan giai cao
(HRGC/HRMS) tir 1au da dugc coi 1a “tiéu chuan
vang” trong phan tich dioxin nho kha nang phat
hién va dinh luong 17 hop chat dioxin doc nhét
[4]. Mic du vay, phuong phap nay yéu cau thiét bi
hién dai, trinh d6 chuyén mon cao, thoi gian thuc
hién dai va chi phi phan tich dat do. Hién nay da
c6 nhiéu nghién ctu sir dung cac phuong phap
sinh hoc nhur mot cong cu b sung trong danh gia
sang loc 6 nhiém dioxin [5]. Trong do6, xét nghiém
mién dich lién két enzyme (ELISA), dic biét la
ELISA canh tranh, 1a phuong phap dang dugc
guan tdm va nghién ctu. ELISA canh tranh la
phuong phép c6 kha ning khuéch dai tin hiéu tét,
ngudng phat hién thip va c6 kha ning phat hién
nhiéu hop chat dioxin khac nhau [6]. Mau chua
dioxin dwoc u véi mot luong du khang thé khang
dioxin trude khi chuyén vao dia phu hapten-BSA.
Céc khéang thé ty do khong lién két vai dioxin
duoc gitr lai trén giéng nho lién két voi hapten-
BSA, con cac khang thé lién két dioxin bi rira troi
sau budc rira. Lugng khéng thé khang dioxin trén
dia duoc dinh lugng gian tiép théng qua mot
khéng thé thir cdp duoc cong hop enzyme. Phan
{rng Mau cuia enzyme va co chit tao thanh tin hiéu
mau dic trung. Bing phuong phap do d6 hap thu
quang hoc cia mau, lugng khang thé khang dioxin
c6 thé dugc xac dinh, tir 6 gian tiép xac dinh
lugng dioxin ¢6 mat trong mau [7]. Pay 1a phuong
phap don gian, nhanh chéng, c6 d tin cay cao.
Tuy nhién, thoi gian thuc hién phan ang ELISA
tuong d6i dai (khoang 20 gid) va doi hoi cac diéu
kién nghiém ngat trong buéc phu hapten-BSA 1én
dia, da gay khé khan trong viéc trién khai ngoai
thuc dja. Vi vay, can cd nhitng nghién ciu ché tao
va danh gia hiéu qua su dung caa dia phi hapten-
BSA, gilp rat ngin thoi gian phan tich dioxin
bang phwong phap ELISA canh tranh.
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2. THUC NGHIEM
2.1. Vat ligu va hda chat

Mot s6 hoa chat chinh dugc sir dung: Chat chuén
2,3,7,8-tetrachlorodibenzo-p-dioxin  (TCDD) -
48599 (Sigma, My), khang thé khang dioxin tur
chuot CABT-L4232 (Creative Diagnostics, My),
khang thé da dong khang IgG chudt cong hop
HRP tir dé Ab6789 (Abcam, Anh), dung dich co
chat TMB T0440 (Sigma, My), hapten cong hop
albumin huyét thanh bo (hapten-BSA) duoc tong
hop theo phuong phap cua Shan va cong su [6].

Céc hod chat pha dém: NaCl, KClI,
Na,HPO,.2H,0, KH,PO,, Na,CO;, NaHCO;,
H,SO, 98% (Merck), albumin huyét thanh bo
(BSA), Tween 20, DMSO, Triton X-100 (Sigma),
sucrose (Central Drug House, An Dd), H,O deion.

Mot sb loai dém s dung: Phosphate-buffered
saline (PBS) (NaCl 8 g/L, KCI 0,2 glL,
Na,HPO,.2H,0 1,78 g/L, KH,PO,4 0,24 g/L); dém
carbonate - bicarbonate pH 9,6 (Na,CO; 1,59 g/L,
NaHCO; 2,93 g/L). Céac loai dém sau khi pha dugc
bao quan ¢ 4°C.

2.2. Thiét bi

bia ELISA 96 giéng strip roi (Thermo Fisher,
MY¥), pipete don kénh, pipete da kénh (Eppendort,
Puc). May lac (EImi, Latvia), may rira va may doc
dia ELISA (BioTek, My). Binh hat am chan
khoéng (OneLap, buc).

2.3. Phuong phap nghién ciu
2.3.1. Phwong phdp ché tao dia phii hapten-BSA

Tham khao phuong phap ctia Sugawara va cong
su [8]. Bia ELISA duoc u v6i 100 pL hapten-BSA
trong dém carbonate-bicarbonate pH 9,6 ¢ 4 °C
qua dém. Sau budéc u, do bo dich, rira giéng 5 lan
bang 250 pL dém PBST (PBS b sung 0,05 %
Tween 20). Giéng duoc chan bang 300 uL dung
dich 0,5 % BSA trong PBS, bé sung thém chat bao
quan trong 30 phut ¢ nhiét d6 phong. Dich trong
giéng duoc d6 bo, thim kho bang gidy thim. Dia
duoc lam khd trong chan khéng & nhiét d6 phong
trong 4 gio, sau d6 dugc dong goi hit chan khong
va bao quan ¢ 4 °C.

2.3.2. Phurong phdp ELISA canh tranh gian tiép



Tham khao theo phuong phap ELISA canh tranh
gian tiép cua Shan va cong su. Dung dich chuan
duoc tron déu voi dung dich khang thé khang
dioxin bang vortex (50 pL mau va 50 pL khéang
thé cho mdi giéng), méi mau lap lai 3 lan, sau d6 u
60 phdt & nhiét do phong. 100 pL hdn hop dioxin-
khéang thé sau budc i dugc bd sung vao mdi giéng
va lap lai 3 1an. Céc thanh phan trong giéng duoc
tron nhe bang cach di chuyén tron déu trén mit
ban trong 30 gidy. Pia thit nghiém duoc 0 ¢ nhiét
d6 phong trong 60 phat. Sau khi u, dé bo dich
trong giéng, rira giéng 5 lan bang dém PBST. 100
uL dung dich khéng thé cong hop HRP dugc bd
sung vao mdi giéng, tron nhe va u ¢ nhiét do
phong trong 30 phut, sau d6 rira giéng 5 lan va
thim khd giéng. Dung dich co chit TMB duoc bo
sung vao céac giéng vai thé tich 100 pLva dugc 4 &
nhiét do phong trong ti, tranh 4nh sang dén khi
chuyén mau xanh. Phan ing enzyme-co chét duoc
dirng lai bang 100 pL H,SO, 2M. Tin hiéu duoc
do & budc song 450 nm bing may doc dia ELISA
(ODyso) [6]. PO giam tin hiéu tuong d6i (B/Bo)
dugc xac dinh 1a ti s6 giita ODys, cuia mau TCDD
v6i ODyso Ctia mau trang [9].

2.3.3. Phwong phdp t6i uu nong dé hapten-BSA
phui lén dia

Dia phu hapten-BSA dugc ché tao theo phuong
phap muc 2.3.1 voi nong d6 hapten-BSA la 0,1,
0,25, 0,5 va 1 (ug/mL). Bia phu hapten sau khi
ché tao dwoc bao quan 1 thang ¢ 4 °C, sau do6
dugc thuc hién phan ang ELISA canh tranh theo
muc 2.3.2 v6i mau tring. Thi nghiém duoc lap lai
3 1an va tinh gia tri ODys, trung binh. Nong d6
hapten-BSA t6i uu dugc lya chon 1a nong d6 ma
gi tri OD,s twong duong véi cac ndng do hapten-
BSA cao hon.

2.3.4. Phirong phdp t6i wu nong dé chat bao quan
cho dia phii hapten-BSA

Sucrose duoc lya chon la chit bao quan dia phu
hapten-BSA véi cac nong d nghién cau 12 0, 0,5,
5 va 10 (%). Pia phu hapten-BSA sau khi ché tao
dugc bao quan 130 hoa cip toéc ¢ 37 °C trong 2
tuan, dinh ky kiém tra hang tuan bang phan ung
ELISA canh tranh theo muc 2.3.2 véi mau tring.
Thi nghiém duoc Iap lai 3 1an va tinh gia tri ODyso
trung binh. Ndng d6 sucrose tbi uu duoc lya chon
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la néng d6 ma gia tri OD,sp twong duong véi Cac
ndng do sucrose cao hon.

2.3.5. Phurong phdp toi wu nong dg BSA trong dém
chan

Dung dich dém chan chira BSA ndng d6 0, 0,5, 1
va 2 (%) trong dém PBS duoc sir dung dé khoa
cac vi tri lién két khong dac hiéu. Pia phu hapten-
BSA sau khi ché tao dugc bao quan 1 thang ¢ 4
°C, sau d6 duoc thuc hién phan ung ELISA canh
tranh theo muc 2.3.2 véi mau tring va mau TCDD
ndng do 10, 50, 250 va 1000 (ppt). Thi nghiém
duoc lap lai 3 1an va tinh gia tri OD,g trung binh,
ti 1& B/Bo. Nong d6 BSA t6i uu dugc lya chon la
nong do ma ti & B/B, thap nhit hoic trong dwong
V6i cac nong d6 BSA cao hon.

2.3.6. Phwong phdp danh gid do én dinh cia dia
phu hapten-BSA

bia phi hapten-BSA véi sucrose 5 % duoc st
dung lam chét bao quan, dwoc bao quan & 4 °C
trong 12 thang, dinh ky kiém tra mdi 3 thang bang
phan tng ELISA canh tranh theo muc 2.3.2 véi
mau trang va mau TCDD néng dé 10, 50, 250 va
1000 (ppt). Mai thi nghiém dinh ky duoc lap lai 3
lan va tinh gi4 tri OD,s trung binh, ti 1& B/B,.
Ngudng phat hién dioxin 1a ndng do dioxin thap
nhét cho tin hiéu khéc biét d6i vai mau trang.

3. KET QUA VA THAO LUAN
3.1. T6i wu ndng dd hapten-BSA phii 1én dia

Hapten-BSA gdm hai thanh phan: ban khang
nguyén (hapten) ¢ cau tric gan gidng dioxin vi
vay c6 kha niang lién két voi khang thé khang
dioxin, phan con lai 1a protein mang (BSA) gilp
¢b dinh ban khang nguyén Ién bé mit dia, tao diéu
kién dé cac thanh phan con lai trong phan @ng
ELISA lién két duoc véi nhau va khdng bi rira troi
trong cac budc ria dia [6]. Hapten-BSA duoc ¢b
dinh trén dia 1a bude dau tién va quan trong cua
phan tng ELISA. Qua trinh phu hapten-BSA Ién
dia yéu cau thoi gian dai (khoang 15 gio) ¢ diéu
kién nhiét d6 4 °C. Do do6, dé thuan tién cho qué
trinh phan tich mau tai hién truong va rdat ngén
thoi gian phan tich, viéc ché tao dia kho phu sin
hapten-BSA c6 thé sir dung ngay can duoc nghién
ctru. Nong do hapten-BSA can duoc khao sat voi
cac gia tri 0,1, 0,25, 0,5 va 1 pg/mL. Cac dia kho



duoc ché tao va bao quan & 4 °C sau 1 thang dé
danh gia kha nang phat hién dioxin (Hinh 1). Tin
hiéu ODysq ctia dia kho phu hapten-BSA ting 1én
va dat gia tri cao nhat (1,514 + 0,092) tai nong do6
hapten-BSA 0,5 pg/mL.
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Hinh 1. Anh huong cua nong dé hapten-BSA dén
tin higu cua phan ing ELISA

Do d6, ndng d6 hapten-BSA dugc lya chon dé phu
lén dia ELISA 14 0,5 pg/mL. Két qua ndy phd hop
véi nghién ciru cua Sugawara va cong su khi danh
gié kha nang st dung cua dia kho phu hapten-BSA
[8], tuy nhién lai cao hon néng do hapten-BSA
duoc sir dung trong mot s6 nghién ciu trude do [7].
Pia kho sau khi ché tao duoc bao quan sau mot
khoang thoi gian ¢ 4 °C trudc khi st dung, do do,
kha ning lién két cua hapten-BSA véi khang thé da
c6 sy thay d6i. Bén canh do, viéc bd sung sucrose
lam chét bao quan ciing c6 thé 1am can tré qua trinh
lien két cua khang thé va hapten-BSA. Pay c6 thé
1a nhitng nguyén nhan khién cho viéc ché tao dia
kho can sir dung lwong hapten-BSA nhiéu hon so
vai nhitng nghién cau trudc.

3.2. T6i wu ndng dd chit bio quin cho dia phi
hapten-BSA

Hién nay, c&c bo kit phat hién dioxin thuong mai
sir dung dia phii hapten-BSA va céc thanh phan
khac cua phan ung ELISA dugc chuan bj sin
nham tao sy thuan tién trong qua trinh st dung va
giam thoi gian phén tich mau thyc té. Bé kéo dai
thoi gian st dung cua dia phu hapten-BSA, chat
bao quan duoc thém vao dém chan dé 6n dinh ciu
trdc va bao vé hapten-BSA phu trén dia. Mot s6
nghién ctru da chi ra kha nang bao quan protein
dong kho cua sucrose [10]. Vi vay, sucrose dugc
lya chon lam chét bao quan dia phu hapten-BSA
trong nghién ctu nay. Cac budc tao dia phu
hapten-BSA duoc thuc hién theo quy trinh cua
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Sugawara va cong su va dugc danh gia do 6n dinh
biang phuong phap 130 hoa cap téc & 37 °C trong 2
tuan véi cac nong do sucrose 0,5 %, 5 % va 10 %
c6 vai tro 1a chat bao quan [8]. Két qua thu duoc
nhu Hinh 2. Bdi véi cac giéng khong cd sucrose
va cac giéng bd sung sucrose 0,5 % dé bao quan,
tin higu ODys, giam ngay tir tuan dau tién trong
qua trinh bao quan. Nhu vay, nong do sucrose 0,5
% khong cb tac dung trong bao quan dia phu
hapten-BSA. O céc nong do sucrose cao hon (5 %
va 10 %), tin hiéu OD,s, thay d6i khong déng ké
va 6n dinh (OD,so khoang 3,3).

—8—Sucrose 0 %

—&—Sucrose 0,5 %

—&—Sucrose 5 %

—&—Sucrose 10 %

0 | 2
Thoi gian bao quan (tuan)
Hinh 2. Tin higu ODys Ciia dia phi hapten-BSA

sau cac khodng thoi gian bdo qudn khac nhau ¢
37°C

Nhu vy, ndng do sucrose 5% la phu hop dé sir
dung 1am chét bao quan cho dia phu hapten-BSA.
Két qua nay ciing tuong dong vai két qua cua
Sugawara va cong su khi nghién ctru ndng do chét
bao quan cho dia phu hapten-BSA [8].

3.3. T6i wu ndng d9 BSA trong dém chin

Albumin tir huyét thanh bo (BSA) duoc sir dung
trong phan tng ELISA dé khoa cac vi tri trong
trén dia phii hapten-BSA va han ché sy xuat hién
céc lién két khong dac hiéu [6,11]. Viéc sir dung
chat chan céc vi tri lién két khong dac hiéu gop
phan 6n dinh d6 nhay va dé dac hiéu cua dia phu
khang nguyén [12]. Hau hét céc nghién ciru déu sir
dung dung dich dém chan 1a BSA 0,5 % trong dém
PBS [6,7], tuy nhién mot s6 nghién cau lai sir
dung dung dich BSA 1 % cho buéc nay [11]. Do
d6, ndong do6 BSA trong dém chin can duoc khao
sat véi cac nong do 0, 0,5, 1 va 2 (%) (Hinh 3).
Két qua thi nghiém cho thay, khi b6 sung BSA vao
dung dich dém chan, gia tri ODys, Cia MAu tring
giam dan tir 2,734 + 0,092 khi khong sir dung



BSA trong dém chan, dén 1,984 + 0,060 khi bo
sung BSA 2 % trong dém chan. Kha nang phat
hién TCDD cua dia phu hapten-BSA dugc danh
gia thong qua do6 giam tin hiéu tuong déi (B/By).
Ti 1é B/B, cang thap, su khéc biét gitta miu chia
TCDD so véi miu trang cang cao, kha ning phat
hién TCDD cua phuong phap ELISA cang cao.
V6i mdi nong do TCDD, ti 1 B/B, giam xudng
khi b6 sung BSA 0,5 % trong dém chan, va ting
dan & cac ndng do BSA 1 % va 2 %. Tai nong do
BSA 0,5 %, ti I¢ B/B, ciia cac mau TCDD dat gia
tri thap nhét 1a 0,9711, 0,9268, 0,8659 va 0,7762,
twong ng voi cac ndng do TCDD 10, 50, 250 va
1000 (ppt).
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Hinh 3. Anh huong cua nong do BSA trong dém
chan dén kha nang phat hién TCDD cia dia phi
hapten-BSA

Trong thi nghiém nay, nong d6 BSA 0,5 % duoc
lya chon dé chan cac vi tri lién két khong dic hiéu
truée khi tién hanh phan wng ELISA. Két qua nay
cling twong tw C&c nghién ctu cua Shan va
Sugawara khi lya chon néng do BSA trong dém
chan1a 0,5 % [6,7].

3.4. Panh gia @9 on dinh cia dia phi hapten-
BSA

Nhitng nghién cau cia Rokni va cong sy nam
2010 da cho thdy kha nang bao quan cua dia phu
khéng nguyén Fasciolosis khi dugc chin bang
gelatin & 4 °C 1a c6 thé thuc hién dugc trong
khoang 12 thang véi d6 nhay va do dac hiéu cao
[12]. Do dé, nhiét d6 bao quan dia phu hapten-
BSA dugc lya chon 1a 4 °C. Bia ELISA duoc pha
hapten-BSA 0,5 pg/mL, st dung sucrose 5 % la
chat bao quan. Sau cic budc lam kho va dong goi
chan khong, dia phu hapten dugc bao quan trong
nhiét d¢ 4 °C trong 12 thang. Hinh 4 thé hién kha
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ning phat hién dioxin cta dia kho sau mdi 3 thang
Vi cac nong dd TCDD khéc nhau.

Sau 12 thang bao quan tai 4 °C, tin hiéu ODyso ctia
cac mAu tring nam trong khoang 2.8 dén 3,0. Kha
ning phat hién TCDD duoc xac dinh 1a néng do
TCDD nhé nhat ma tin hiéu ODus cia mau
TCDD c¢6 sy khéc biét dbi voi miu tring. Tai
nong d6 TCDD 10 ppt, su khéc biét giira mau
TCDD va mau trang la nhé nhat véi ti 1& B/B, cao
nhét (trong khoang 0,9915 dén 0,9715), tuy nhién
van c6 sy khéc biét khi so sanh véi mau trang. Doi
V6i cac nong do TCDD cao hon, ti 1¢ B/B, ciing
tuong d6i on dinh, dao dong trong cac khoang
0,9321 - 0,9540 (ddi véi mau TCDD 50 ppt),
0,8716 - 0,9125 (d6i véi mau TCDD 250 ppt) va
0,8042 - 0,8256 (d6i voi mau TCDD 1000 ppt).
Do do, phan tng ELISA canh tranh st dung dia
phu hapten-BSA van c6 thé phét hién duoc TCDD
& ndng do 10 ppt.
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Hinh 4. Khd ndng phdt hién TCDD cua dia phu
hapten-BSA bdo quan ¢ 4 °C

Nhu vay, sau 12 thadng bao quan, dia phu hapten-
BSA van c6 kha ning phat hién TCDD & c4c nong
d6 khéc nhau, véi ndng do TCDD thap nhat c6 thé
phat hién duoc la 10 ppt.

Theo khao sat cuaa nhém nghién cuu, tai Viét Nam
chuwa co6 nghién ctu vé& st dung phuong phap
ELISA canh tranh gian tiép trong viéc phét hién 6
nhiém dioxin, ciing nhu danh gid d6 6n dinh cua
dia phu hapten-BSA. Kit xét nghiém dioxin
thwong mai di dwoc danh gia va cho két qua c6 do
tin cdy cao, dap ung duoc yéu cau phan tich mau
dat 6 nhiém dioxin tai Viét Nam [13], tuy nhién
gia thanh cao va mot sé san pham thuwong mai da
nging cung cap trén thi truong. Do d6, dia ELISA
dugc ché tao c6 do 6n dinh gitp 1am chua cong
nghé ché tao bo kit phat hién nhanh dioxin va



cung cép mot cbng cu méi trong danh gia sang loc
o nhiém dioxin.

4. KET LUAN

Trong nghién ctru nay, dia ELISA phu hapten-
BSA di duoc ché tao thanh cong va sin sang st
dung cho phén tich ELISA tai hién truong, giap
don gian hoé quy trinh va giam bét thoi gian phén
tich. Mot sé diéu kién cua quy trinh ché tao dia
phu hapten-BSA da dugc ti wru: nong do hapten-
BSA phua dia 1a 0,5 pg/mL, néng d6 BSA trong
dém chan 13 0,5 % va ndéng do chat bao quan
(sucrose) 1a 5 %. Panh gia d6 6n dinh cua dia phu
hapten-BSA tai diéu kién bao quan 4 °C trong 12
thang cho thay kha ning phat hién dioxin cua dia
phu hapten-BSA twong d6i 6n dinh va c6 thé phét
hién TCDD nong d6 10 ppt.

5. LOI CAM ON

Nghién ctru duoc thuc hién tir ngudn kinh phi cua
dé tai cip Bo Qudc phong: “Nghién ciru lam chi
cong nghé ché tao bo kit phat hién nhanh chat doc
hod hoc/dioxin trong méi trudng va cdng nghé xir
ly dat nhidm chat doc hod hoc/dioxin bang giai
phép két hop ché pham sinh hoc véi vat ligu nano”.
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