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TOM TAT

Muc tiéu: Xay dung quy trinh xac dinh déc té ricin trong mét sé mau thuc phédm, db uéng bang ki thuéat
ELISA tai Vién Khoa hoc va Céng nghé (B6 Céng an).

Phwong phap: Nghién ccru thue nghiém.

Kég qua: X4y dung thanh céng quy trinh xac dinh déc t6 ricin bang ki thuat ELISA trong mét sé méau thuc
phém, dé ubng (b6t mi, sira bét, sira tuoi, nucc sinh hoat), ste dung bo KIT phét hién doc t6 ricin (hdng
Tetraco - Hoa Ky). Phuong trinh dwong chuan xay dung dwoc la y = 0,5129In(x) + 0,0815 vé&i gia tri R?
= 0,9461. Gia tri thu dwoc COV la 0,276; tuong duong véi gia tri nbng dé 1,7 ng/ml. Thoi gian thuc hién
quy trinh trong vong 24 gio, tinh ter khdu xd Ii mau. Quy trinh st dung phwong phép ELISA sanwich c6
doé nhay, do dac hiéu cao, phu hop véi diéu kién trang thiét bi, co s& véat chat sén cé tai Vién Khoa hoc va
Cébng nghé (B6 Cbéng an).

Tir khéa: Ricin, ELISA, doc t6, thwe phdm, db udng.

ABSTRACT

Objectives: Develop a process to determine ricin toxin in some food and beverage samples by ELISA
technique at the Institute of Science and Technology - Ministry of Public Security.

Methods: Experimental study.

Results: Successfully built a process to detect ricin toxin by ELISA technique in some food and beverage
samples (wheat flour, powdered milk, fresh milk, domestic water) using the ricin ELISA KIT (Tetraco -
USA). The built-in standard curve equation is y = 0,5129In(x) + 0,0815 with the value R? = 0.9461. The cut
of value (COV) is 0.276 equivalent to ricin concentration of 1.7ng/ml. The process takes about 24 hours,
including sample processing step. The procedure using the sandwich ELISA method has high sensitivity
and specificity and is suitable for the conditions of equipment and facilities available at the Institute of
Science and Technology (Ministry of Public Security).
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" Vién Khoa hoc va Céng nghé, B6 Céng an.

1. DAT VAN DE
Ricin la mot loai protein cé ngudn gbc tiv hat cay

chirc nang nhiém vu dwoc giao ctia Vién Khoa hoc
va Cong nghé (B6 Coéng an).

Thau dau (Ricinus communis L.); ¢é doc tinh manh
va twong dbi dé tiép can. Theo Trung tam Kiém
soat va Phong ngtra dich bénh Hoa Ky, ricin duwgc
phan nhém la tac nhan khiang bé sinh hoc loai B.
Chét doc ricin cé tinh chat khéng mau, khéng mui,
khéng vi, co liéu gay chét rat thap va hién chua cé
thubc gidi doc dac hiéu. Do do, day la mét tac nhan
sinh hoc tiém tang, cé thé gay nguy hiém cho con
ngu i khi duwoc st dung trong khiing b hodc chién
tranh sinh hoc. Viéc xay dwng cac quy trinh phat
hién doc t6 sinh hoc, trong dé cé ricin 1a nhiém vu
hét strc can thiét, dap ng yéu cau codng tac theo
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Xuat phat tir thic té trén, chung toi trién khai
nghién ctru nay nham xay dwng quy trinh xac dinh
d@c to ‘ricin trong mét s6 mau thywc pham va do
uong bang ki thuat ELISA.

2. POl TUONG, NGUYEN LIEU VA PHUONG
PHAP NGHIEN CcUU
2.1. D6i twong, nguyén liéu nghién ciru

- Béi twong nghién clru:

+ MAu chuan doc tb ricin - Vién Héa hoc moi
trwdng Quan sy cung cap; dwoc pha lodng & cac
néng doé khac nhau tir 0,488-500 ng/ml.
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+ Mot sé loai mau thwc phdm, d& ubng, nhw
mau bot mi, stra bot, sira twoi, nwédc sinh hoat...

- Nguyén liéu nghién ctru:

+ Kit phat hién doc tb ricin: Ricin ELISA KIT
(Non-Coated, hang Tetraco, Hoa Ky).

+ Test nhanh Environic (Hoa Ky).
+ PBS 1X, Tween 20, nwéc deion...
+ Mang loc 0,25um (Millipore).

2.2. Phwong phap nghién ctru

- Thiét ké& nghién ctru: nghién ctvu thuc nghiém,
xay dwng quy trinh xac dinh doc t ricin.

- Chuén bj mau nghién ctru:

+ M&u chudn: pha mau chuan dang dung dich
gbc, ndng d6 1.000 ng/ml. Sau d6, pha lodng mau
& cac ndng dd khac nhau theo huéng dan st dung
cta bo KIT (500 ng/ml; 250 ng/ml; 125 ng/ml; 62,5
ng/ml; 31,3 ng/ml; 15,6 ng/ml; 7,8 ng/ml; 3,9 ng/ml;
1,95 ng/ml; 0,975 ng/ml; 0,488 ng/ml).

+ Mau tht (gid dinh), gdm mau bot mi: 1ay 500
ul dung dich ricin ndng d6 1.000 ng/ml bd sung vao
0,5 g bot mi; mau siva bot: 1ay 500 pl dung dich ricin
néng dd 1.000 ng/ml bb sung vao 0,5 g sira bot tré
em. Bb sung dém ELISA coating buffer cho du tdng
thé tich la 5 ml v&i ca hai mau trén va tron déu bang
may voltex. M3u stra twoi: 14y 500 pl dung dich ricin
néng dé 1.000 ng/ml bd sung vao 4,5 ml sira tuoi
tiét tring, tron déu bang may voltex. Mau nuéc sinh
hoat: Iy 500 pl dung dich ricin néng d6 1.000 ng/m
bd sung vao 4,5 ml nuwéc sinh hoat, tron déu bang
may voltex. Sau khi trén déu, cac mau duoc loc qua
mang loc 0,25 um. Pha loang dich loc thu dwoc (co
ndng do ricin ban dau 100 ng/ml) trong dém PBS 1X
dé tao cac ndéng dd khac nhau theo dai ndng do tw
50-0,04875 ng/ml, cu thé nhw sau:

D6 pha loang (V/IV) No6ng doé (ng/ml)
1/2 50
1/4 25
1/8 12,5
1/16 6,25
1/32 3,125
1/64 1,56
1/128 0,78
1/256 0,39
1/512 0,195
1/1.024 0,0975
1/2.048 0,04875
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- Cac budrc thye hién ki thuat ELISA phat hién
doc té ricin: tién hanh theo hwéng dan st dung KIT
phat hién doc t6 ricin (hang Tetraco, Hoa Ky). Gia
tri nguéng (COV, cut-off value) theo khuyén céao
clia nha san xuét duoc tinh theo céng thirc:

COV=NC+0,15
(NC 1a gia tri trung binh dd léch chuan cuta 3
mau chirng am - khéng cé khang nguyén).
- Thiét bi nghién ctu: hé thdng may ELISA cla
hang Biotek; may voltex, ly tdm, tG mat, lo thay tinh,
micropipette va cac dung cu can thiét khac.

3. KET QUA NGHIEN C(’U VA BAN LUAN
3.1. Két qua xay dwng dwong chuan

Pudng chuan dwoc tién hanh xay dwng theo
cac so dd bd tri thi nghiém va trinh tw cac buéc
cta ki thuat ELISA (theo hwéng dan s dung cua
bd KIT). Mau chudn dwoc pha lodng thanh dai
ndng dd khac nhau tr 0,488-500 ng/ml dé s dung
cho xay dwng dwérng chudn. Qua trinh thi nghiém
dwoc I&p lai 3 1an. Két qua ELISA trén dia 96 giéng
(thé hién & hinh 1):
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Hinh 1. Két qua ELISA trong thi nghiém
x4y dung duong chuén.

Giéng A (A1 dénA12) dwoc phi khang thé khang
ricin (positive capture antibody) néng d6 10 ug/ml.
Noéng dd mau chuan ricin tv A1 dén A11 twong tng
la 500 ng; 250 ng; 125 ng; 62,5 ng; 31,3 ng; 15,6
ng; 7,8 ng; 3,9 ng; 1,95 ng; 0,975 ng; 0,488 ng/ml
ndng dod pha. Giéng A12: dbi chirng am (khong cé
ricin). Giéng B (B1 dén B12) dwoc phu khang thé
théng thwong, khéng khang ricin (negative capture
antibody) néng dd 10 pg/ml. Néng d6 mau chuan
ricin tr B1 dén B11 twong (ng la 500 ng; 250 ng;
125 ng; 62,5ng; 31,3 ng; 15,6 ng; 7,8 ng; 3,9 ng;
1,95 ng; 0,975 ng; 0,488 ng/ml ndng d6 pha. Giéng
B12: dbi chirtng am (khéng c6 ricin).

Két qua ELISA (quan sat bang mét thwdng) cho
thay, cwdng d6 mau xanh gidm dan tir giéng A1-
A11, twong trng v&i ndbng dd chéat chuan gidm dan.
Giéng B1-B12 mau xanh khéng xuét hién, diéu nay
dung véi so db bd tri thi nghiém, bdi giéng B1-
B12 duwoc phl bdi khang thé am tinh khoéng bat
git ricin.

- Hinh anh hién mau trén dia ELISA dwoc doc
trén may 800 TS Microplate reader, gia tri OD trung
binh cGa 3 Ian th& nghiém dwoc sir dung dé xay
dwng dueng chuén. Két qua trén dé thi (hinh 2):
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Hinh 2. Biéu dé duong chuén ELISA.

Phwong trinh dwdng chudn dwoc xac dinh 13
ham sb: y = 0,5129In(x) + 0,0815 v¢&i gia tri Rz =
0,9461. Gia tri R? tién sat dén gia tri 1, cho thay
phwong trinh dwgc xac 1ap trén la tin cay.

3.2. Thir nghiém trén mau gia dinh

Qua tham khao tai liéu va cac théng tin vé tinh
hinh thyc té, viec dau déc bang ricin cé thé duoc
tién hanh qua cac nguon nudc, thyc pham [6]. Vi
vay, trong nghién ctru nay, chung toi tao 4 loai mau
gia dinh c6 chira ricin, bao gdm mau nwoc sinh
hoat, mau sira twoi, mau sira bot va mau bot mi.
Qua trinh chuén bi va phan tich dwoc 13p lai 3 Ian.
Céac mau gia dinh sau khi chuan bj xong dwoc kiém
tra bang viéc str dung cac test thir nhanh phat hién
ricin (hdng Environic - Hoa Ky) tai nébng do ban
dau 100 ng/ml. Cac mau déu cho két qua duwong
tinh v&i doc td ricin trén test nhanh. Cac mau nay
dwoc tiép tuc pha lodng va th&r nghiém xac dinh
ricin bang bd KIT ELISA (Tetracore - Hoa Ky). Qua
trinh thye hién theo cac so dd bé tri thi nghiém va
trinh tw cac bwdc ki thuat ELISA theo hwdng dan
st dung cla nha san xuét.

- Két qua thtr nghiém ELISA xac dinh ricin trong
cac mau gia dinh (hinh 3):

T Gleng hang A (A1-A12): phu khang thé khang
ricin, nébng dd 10 pg/ml. Néng d6 mau chuén ricin
tr A1-A11 twong ng la 500 ng; 250 ng; 125 ng;
62,5ng; 31,3 ng; 15,6 ng; 7,8 ng; 3,9 ng; 1,95 ng;
0,975 ng; 0,488 ng/ml ndng d6 pha. Giéng A12: dbi
chirng am (khéng co ricin).

+ Giéng hang B (B1-B12): phu khang thé théng
thwong, khéng khang ricin, ndng dd 10 ug/ml.
Néng d& mau chuan ricin tr B1-B11 twong ng la
500 ng; 250 ng; 125 ng; 62,5ng; 31,3 ng; 15,6 ng;
7,8 ng; 3,9 ng; 1,95 ng; 0,975 ng; 0,488 ng/ml ndng
do pha. Giéng B12: dbi chirng am (khéng co ricin).

+ Céac giéng hang C, D, E, F: twong &ng Voi
mau nuwdc sach, mau sira twoi, mau siva bdt, mau
bot mi ¢ ricin v&i cac ndbng d6 pha loang gidm dan
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tr giéng 1 dén giéng 11. Giéng 12: ddi chirng am
(khéng co ricin).

Hinh 3. Két qua thir nghiém ELISA
trén cac mau gia dinh.

Quan sat bang mét thwong trén dia ELISA, thay
tai cac giéng A (tv A1-A12) cwdng dd mau xanh
gidm dan twong (rng véi ndng dd chat chuan giam
dan. Tai cac giéng B (tr B1-B12) khoéng xuét hién
mau, diéu nay dung véi so dd bd tri thi nghiém
do giéng B1-B12 dwoc phl béi khang thé théng
thwong, la giéng co khang thé khong khang véi ricin.
Tai cac giéng hang C, D, E, F cudng d6 mau ciing
gidm dan theo d6 pha lodng mau tir 6 sb 1 dén 6
s6 11. Quan sat bang mat thwong, thdy mau xanh
khéng xuét hién & cac ndng do pha loéng tir 1/128
tré di (6 sb 7-11). Tai d6 pha lodng mau 1a 1/64,
cwéng d® mau quan sat bang mét thwong twong
dwong vé&i mau tai 6 A9 clia chat chudn (néng do
1,95 ng/ml).

- S&r dung may doc ELISA do cuwdng d6 mau
qua chi s6 OD, thu dwoc két qua (bang 1):

Hang A1 dén A12: chat chuan; hang B1 dén
B12: d6i chirng am (cac giéng chira khang thé
khéng khang ricin); hang C1 dén C11: mau nuéc
sach ¢ ricin & cac néng doé da pha loang; hang D1
dén D12: mau sira twoi cé ricin & cac néng do da
pha lodng; hang E1 dén E12: mau sira b6t c6 ricin
& cac ndéng d6 da pha loang; hang F1 dén F12:
mau bot mi c6 ricin & cac néng dé da pha loang.
C12 va F12: mau khéng ¢o ricin.

T két qua thu dwoc, ching téi tinh gia tri ngwéng
(COV, cut-off value) theo coéng thirc khuyén cao
cla nha san xuét. Gia tri thu dwoc COV = 0,276,
twong dwong gia tri ndng do la 1,7 ng/ml. Hién nay,
dé phat hién va dinh lwong ricin, phwong phap st
dung phé bién 1a ki thuat ELISA. Mot s6 két qua
trong cac bao cdo trwdc day cho thay, gidi han phat
hién ddc tb ricin cling kha twong déng véi nghién
clru clia chung toi [5].
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Bang 1. Két qua do chi s6 OD trén cac mau gia dinh.

1 2 3 4 5

2]
D
=
«Q

7 8 9 10 1" 12

3,163 | 3,044 | 2,874 | 2,465 | 1,796

1,176

0,757 | 0,453 | 0,293 | 0,21 | 0,169 | 0,125

0,078 | 0,08 | 0,078 | 0,078 | 0,077

0,078

0,078 | 0,088 | 0,079 | 0,077 | 0,077 | 0,076

1,826 | 1,182 | 0,796 | 0,484 | 0,316

0,218

0,182 | 0,161 | 0,138 | 0,131 | 0,131 | 0,124

1,821 | 1,208 | 0,771 | 0,465 | 0,308

0,235

0,177 | 0,15 | 0,138 | 0,131 | 0,131 | 0,127

1,637 | 1,094 | 0,76 | 0,463 | 0,302

0,214

0,172 | 0,151 | 0,14 | 0,134 | 0,13 | 0,128

M m[{O|O|T|>

1,741 | 1,125 | 0,744 | 0,458 | 0,282

0,195

0,143 | 0,128 | 0,119 | 0,117 | 0,12 | 0,129

M6t s6 nghién ciru trwdc day da cho thay, liéu
gay chét (LD50) cua ricin la tlr 1-20 mg/kg ti trong
& nguwoi (qua dwdng tiéu héa) [1]; tr 5-10 pg/ml &
chudt [3] va tir 3-5 ug/kg & tho (qua dwong tiém) [4].
Nhw vay, ngwdng phat hién trong ki thuat ELISA 1a
rat thap so v&i nguy co' nhiém déc trong tw nhién
ciing nhw trong cac tinh hudng cb y s&r dung doc
t6 ricin v&i muc dich dau doc. Diéu nay chi ra, kha
nang (rng dung cao cla ki thuat trong viéc phat
hién cac doc tb sinh hoc nguy hiém.

Bang 1 cho thay, khéng cé sw khac biét Ion vé chi
s6 OD khi thtr nghiém xac dinh ricin trén cac nén mau
khac nhau. Khi tinh toan nf“)ng do ricin xac dinh dwoc
trén cac mau (dwa trén chi s6 OD va cong thire dwdng
chuén), chung t6i thy ham lwong ricin xac dinh duoc
c6 sy hao hut so v&i ham Iwong chun bj ban dau.
Tuy nhién, trong gi&i han diéu kién nghién ctru v&i sb
lwong mau nho, day méi chi la danh gia so bo.

3.3. banh gia quy trinh

Quy trinh dwogc thwc hién trén nguyén li st
dung ki thuat ELISA dang sanwich, v&i 1 khang
thé da dong va 1 khang thé don dong bat cap dac
hiéu vai ricin, cd khang thé khuéch dai tin hiéu,
do d6 c6 kha nang phat hién doc tb ricin & nong
do thap, véi do nhay va do dac hiéu cao. Gia tri
ngwdng (COV) xac dinh dwoc la 0,276 twong
dwong gia tri ndbng dd 1,7 ng/ml. Khd nang (rng
dung ki thuat nay trong phan tich doc té ricin tét,
dac biét, v&i muc dich phan tich xac dinh déc to &
céac tinh hudng str dung cé chu dich (nhw mot tac
nhan khing b6 sinh hoc). Thoi gian thyc hién cac
bwéc phan tich hoan thién quy trinh trong vong 24
gi®, tinh tlr khi x& Ii m3u. Day la thoi gian phu hop
khi str dung ki thuat ELISA.

V6i cac trang thiét bi, didu kién co s& vat chat
sén c¢o tai don vi, viéc xay dwng va ap dung quy
trinh phan tich ricin bang ki thuat ELISA trong mét
s6 mau thwe pham va dé udng la phu hop, dap ting
tot yéu cau nhiém vu duoc giao. Tl quy trinh xay
dwng dwoc véi mot sd mau nghién cteu néu trén,
c6 thé tiép tuc thtr nghiém da dang hon dbi voi
cac mau thuc phdm, d6 ubng khac nhau, nhdm dap
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rng yéu cau thyc tién cong tac khi c6 tinh huong
khdng bo sinh hoc xay ra.

4. KET LUAN

Nghién ctru xay dwng thanh céng quy trinh xac
dinh déc t6 ricin trong mét sé mau thwc phdm va dd
udng bang ki thuat ELISA, phu hop v&i diéu kién trang
thiét bi hién c6 ctia Phong Sinh hoc nghiép vu va Moi
trdng, Vién Khoa hoc va Céng nghé (B6 Cong an).
Pa xay dwng dwoc quy trinh phan tich ricin & mét
s6 mau thuc phadm, d6 udng bang ki thuat ELISA sty
dung bd KIT cla hang Tetracore (Hoa Ky), v&i do
nhay cao, gi¢i han phat hién la 1,7 ng/ml.
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