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ABSTRACT: AIM To establish a rapid ELISA method for the determination of total aflatoxin in traditional
herbal medicines. METHODS

blocking solution, coating solution, coating method, competitive reaction time, coloration time and ionic strength.

An indirect competitive ELISA method was established, which optimized

The pretreatment of six traditional herbal medicines were optimized, and the determination of total aflatoxin was de-
tected by ELISA method. The aflatoxins total of six traditional herbal medicines was detected by HPLC method to
verify ELISA method. RESULTS Total aflatoxin showed good linear relationships within 6.25-10 ng/L (r=
0.990 2). The average recoveries of six traditional herbal medicines were 94.5% —109.0% with the RSDs of
5.11% —14. 56% . The results of ELISA were consistent with the results of HPLC. CONCLUSION This simple

and rapid method can be used for the determination of total aflatoxin in traditional herbal medicines.

KEY WORDS:: traditional herbal medicine; total aflatoxin; ELISA; HPLC
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N AEEI AR I AT AR R, %07 A AR T 2
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JEKM | M I AR R B A =, AR
LERLE HPLC A2 RIEAR—30, MoOrZ5a" dd
ELISA R0 5 2460 30 Ffp 258K F B i 2 % B1
MEAE, BARMME#HER Bl A/ ELISA il
TrdARaE, A R UL i B 7 R S ELISA &

Tk I ARGA

AMFFE HE ST 2 6 1 B ih B 7 R L i ELISA
Ry s JF X 42 28 . IR M Bk &
AR RIITAE 6 P 2k B A R R S R A HT AL B
FEHEATHRDT, LA ELISA £ W J5 v fig % iz FH )
FEEA PPN iR iliE € 5 valll L SN
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EPOCH RIEfHR (B AH]) ; U3000 £
R AR A TE AL . U000 BUZECH IS (25 EFE B
KRAR]) , EHERT RS EUR (RYIRRTT
YR BRAR) ; EIERER LD (KR
EESE T R YR A BR AR ) 5 o A R X
WS CEREEI A TREARAR) ; Wb
B IgG-HRP (dtat et R ABRA R ) ;
TMB (JbZERHEARAR) ; EiEHER D
WP (F SRS TERARAF),
I (RHRERHME AR AR BERRERZZ i
(PBS) | BRIRERZZ MK (CBS) (SEHe% Hiil) 5 K
JiBAliK

MR Bk, EZF, ik, T M
RS, YIWSE Bimdb 2 E iy, S3erAs sRiie
FABRAS Ak 22 22 5T B S8 M IE i,
2 Fik
2.1 MABFFELSA xS ZE T [10]
5, I CBS ¥HUE 1 : 8 000 #i B, 45fL 100 wL
WP ERKLIGT R E, 37 CHE 2 h, H
PBST ¥iHe 5 ¥k; DAL 100 wL 0. 5% B Jg &5 k3
37 CHFHA 1 h, F PBST ¥tk 3 W AFFLKKINA
40 pL 2 PBS MBI AR E M BB R AR
(AFs) XF MR VEA 60 WL id 24 ¥ B 1Y BRI
37 CW¥HE 1 h, H PBST Bk 3 ¥k; LABEAL 100 pL
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AL 2EHT /N B IgG-HRP (i PBS 1 : 10 000 #
), 37 CHEE 1 h, PBST Witk 3 ¥k; &FFLINA
100 pl. TMB &, 37 CHE 30 min, FIEEAR{I
FE 450 nm WOGAE, #7842 38 4 il 3% o3 Ak
ﬁﬂﬁ%ﬂ% = (AFU'M»THE?L -A IQEI‘&X»T,HEE‘L/A B X L ) x100% o
2.2 H4FE % ELISA 5k F £ R

2.2.1 ELISA Z&#fb 8 W& £, CBS,
PBS. Tris-HCL, P2 EE 22 b i i 8 4 9 JL i A7 4
S0, BEATRERE, P 1% BSA . 0. 5% BiIRYS
By, 19 B EE PR A 3t PHRHEA T 35 A, R AT 40 52
5 e tfk, ks 37 CHEE 1, 2, 3h
4 Cot iy e pkr =X, BT e,
G B[R] B, 43 I BE B 5% S B E] 24 30 min
1 h, 2 h ChsEge R Nita], SEATImdvEse s, W
rfal gL £, 43 Bl e R B ARt 10, 20, 30,
40 min 24 GV TR, SEATIDEIE S BT
BE e PR, o Bl & & A 0.1, 0.05, 0.01,
0.005 mol/L PBS, i pH & 7.4, LIRS
B 2 RS BT PEA T S 56

2.2.2 RMEXRAEEE DL PBS Bl 200 ng/L # il
HHERL TN, 2 B BET 6.25 ng/L,
DL B B 280 B i TR R B A bR (X)),
MR AN (V) #EATEIE,

2.2.3 MEEEIE #4100, 80, 60, 40, 20,
10 ng/L o5 i1 8 7 B R I8 S, Tl 4% w4
ELISA JriER LA 2 &AL 3 P47, g
BAfL2E5, A RSD (H, #4E3 d Kl 6 >k
FERIEIR, L2, 715 RSD fH.
2.2.4 PRSI ARSI EER, M
MERER A, REH R Bl, E KM PBS
i T B AN (] Jo ke B FH T AR i 5 2 R B 0 i
SRVA, N FHTEIE ELISA s H&rt e &, it
B 50% I (1C,,) , FFTHEARR NN,
2.2.5 FESALEE

2.2.5.1 ZZZF OFREUL g ZZFFESL, T 5 mL 70%
RS T, #W7A 5 min, 8.0 (5 000 r/min)
5 min, JEit, W1 mL S2UEWA T 9 mL PBS 1,
HE

2.2.5.2 PR RMIFAS. PR FRELL g IR
=0 M1, B RER, T 12 mL 70% BV TR
b #8755 min, B0 (5000 t/min) 5 min, JE
i, WCETE 400 pL FZE KM, K EiET,
A0 4 mL KE W, 13RI

2.2.5.3 dmak, PRI ORI g AK I it
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HERLENZE, TN, T 12 mL 70% H
BEWEW T, 7 5 mn, 5.0 (5 000 r/min)
5 min, JEiF, B3 mL S RBEFEMAE, 3 mL FE,
3mLKYE, 1 mL HEEVEMG, B 100 L P65 4
T, s mLAK T ER, SRR,

2.2.6  JNFERIBCREE 2000 2 FRE S IR
Ve R B R IS, IR I A R
F4, 2, 1 ng/g WEES, HMRALIEH ELISA J5 ik
HEATASI

2.3 ELISA #m %4 R 5 HPLC &4

2.3.1 MR ELISA J5 ¥k sl 5 i W%
“2.2.5” Wi Rk HPLC AR 5 I ) &
27 2015 AR (P EZG) Jrik,

2.3.2 KeJr¥k ELISA Jr¥kly “2.2.17 Wi FAR
AR 0L oallpp7 g = ME /1S AWNEIT Sy
AR EER L EARE, HPLC kS Ok
[11] ik, B A &), C, @ik
(4.6 mmx250 mm, 5 pm); FLD ZEGCK M, %
K360 nm, KT 440 nm; A sl AH B 2K
(45 :55); RBUE 1.0 mL/min; FEiR 45 C; #F
FfiE 20 pl,

3 #£R59H

3.1 ELISA &t fEHAFZF—Z T,
TSR R N R S5, AR B
SRIE . pH &, SRHMEZSE4 ELISA J7ik, bR
M I b IC 18, A, 1A, UALERIEE R 1,
AR OLAG IS B 254, St R B bla A
Y=22.6031n (X) - 22.606, r = 0.9902, fE6.25~
100 ng/Lii B etk e 2R RAF; LAl #aik 2] 50%
4 X oL 1 o i R B R SR RS, REUEN
24.83 ng/L, VIIMTRIZRIEF] 109 04 x4 2 it
BEROEE AR, KRS 4,23 ng/L,

1 HEZSELISANETERESESENRLEYE
Tab.1 Optimization conditions for determination of total

aflatoxin by indirect competition ELISA

e Ak E27 AL
Lok CBS T4 I I i) 1h
A JBRE W AR ey 1] 30 min
(N 37 °C,2 h BT 0. 05 mol/L

3.2 HBHERE BN 6 HEEER RSD A 1.2% ~
7.0% . WA 2B RSD M 4.1% ~11.8% , Al Lk
F il 10 ng/L MFRHESBESIK, ATRBJE T
LR ME N AR T BR , (HS R S I A A
AR e e . — MR & At e DU A S R
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5% ~15% 2] AFEZ 1Y, RIAESARG % 5 R AT, RS, TR TIX 3 P2 pr St s i & 2 5%

3.3 HFMXE fHFE 2 A, AFB1 5 AFB2,
AFG1 ., AFG2 38 XU i R AE 40% LA I, It i%
Dk kB th B R R A E R L, EOKRIREE
i, A RER A, ME#E, RDFHE B KUK
NFRNT0.01% , FKHHZPUAR: R IELE

K2 FRFEMEUDZRRHEER

Tab.2 Results of Cross-reaction with other mycotoxins

L% 1G5/ (ng-L7") 58 SR %/ %
AFBI1 504. 37 100
AFB2 469.76 115
AFG1 1159.26 46.7
AFG1 1314.63 41.1
B il >10* <0.01
TR A >10* <0.01
Mgt 7 2% >10* <0.01
REFHE B >10* <0.01

3.4 A RO VARG HARBGR AN 0. 05
MPBS A AnfE i RES W I bnEth 2, XF
ANTRIRE i L G B £ s R T 5 5%, (B 1
AN, 92,257 TUFANEERY S PBS B B bR
M A, £, R, M, B4 Fb
R 2 A A A R R T T PR RN, HL e R R
WF2iif it PR UG (LRIl , A &ERs R
SEPREMZ TR, $RBUR S e R it ik
Ja, HBRTEERm, R M, B RE
ZEOT AN B R I AR L TR S, Ik

SEPREIZ AT, WA 2,

80

a‘m%ﬂf/%

10 AFs¥ fElogff/(ng- L) 100
1 HH5 PBS Rz

Fig.1 Standard curve of samples and PBS
90 -
80t
70k
= 60t
B sol
%;E 40t
30t
20¢
10 10 160
AFsik fElogffi/(ng- L")
B2 ZIFREZEEMS PBS frifk Lk
Fig.2 Standard curve of Hordei Fructus Germinatus-

treated samples and PBS

3.5 mEwWKERE 6 MM EMEEENN
FEmI Y R g5 LR 3, Hh E KRN
0.2 pg/keg, B, ﬁ*ﬁ WFA Mk H R A
05M#@,&%? LEMKH B R 0.8 pe/ke,

X 6 FPZAE ASE AL [ R h 94. 5% ~109. 5% .,

x3 BESMERKHRXBER (n=3)

Tab.3 Results of recovery tests for various constituents (n=3)

% ke g JFA i/ ng JAE/ng WA/ ng [T,/ % SE I/ % RSD/%

s 1.003 0 1.0 0.99 99.0 105.9 8.08
1.008 0 2.0 2.31 115.5
1.005 0 4.0 4.13 103.3

i~ 1. 008 0 1.0 1. 14 114.0 109. 0 5.11
1.022 0 2.0 2.06 103.0
1.005 0 4.0 4.40 110.0

B~ 1.012 0 1.0 1. 14 114.0 106. 1 13.31
1.002 0 2.0 2.29 114.5
1. 006 0 4.0 3.59 89.8

1 1.003 0 1.0 1.08 108.0 102. 8 12. 68
1.008 0 2.0 2.25 112.5
1.010 0 4.0 3.52 88.0

Itk 1.008 0 1.0 1.09 109. 0 100. 1 8.21
1. 009 0 2.0 1.97 98.5
1.010 0 4.0 3.71 92.8

i 1.001 0 1.0 0.95 95.0 94.5 14. 56
1. 006 0 2.0 2.16 108.0
1. 008 0 4.0 3.22 80.5
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3.6 ELISA #l % % 5 HPLC ki URBEFH#H
1341k, PR~ 10 4it, 74, SRBIF45 7 4k, Bk
{8 4lt, A 154, it 60 i, [FEHH ELISA J7
P HPLC J: A0 v i & i 25 . ke DU 45 SR ULk 4,
ZETEL ng/gh EBIAT 3 4, 435128 b002, y001
y003, 7= f 22 i B T REJEAE S B I B i R

A O A AT ST bR I 2R FGE i
FEIRARA K R BT R E2 ELISA 5 HPLC 45Ut
TiE 3 0. 998, FWIAHIFSE EE 7 (1 (6] 1 ELISA 230
FELERE HPLC ¥ —2, 60 b 2541 rhki: th % i
BRI, KR 100% , BRA T Bk
Z, Kt #4595 50%

R4 60 #EFER2FATERNER (ng/g, x5, n=3)
Tab.4 Results of sixty batches of samples by two methods (ng/g, x+s, n=3)

Ay ' ELISA HPLC iz % Y5 ELISA HPLC 2%
Ff m001 - - - B~ 1001 - - -
m002 0.37+0. 026 0.3 0.07 1002 - - -
m003 0.23+0. 023 0.2 0.03 1003 0. 62+0. 056 0.7 0.08
m004 - - - 1004 - - -
m005 - - - 1005 0. 18+0. 047 0.2 0.02
m006 - - - 1006 0.27+0. 051 0.2 0.07
m007 - - - 1007 0. 88+0. 027 0.8 0.08
m008 - - - 1008 - - -
m009 - - - 8 y001  22.15+0.046 24 1.85
m010 - - - y002 0. 84x0. 013 0.8 0.04
m011 - - - y003  32.16+0.037 36 3.84
m013 0.27£0. 004 1 0.2 0.07 y005 - - -
R~ s001 0. 46+0. 015 0.4 0.06 y006 2.59+0. 057 2 0.59
002 0. 50+0. 035 0.4 0.1 y007 - - -
003 0. 48+0. 000 7 0.5 0.02 y008 - - -
s004 - - - y009 - - -
005 14.20+0. 011 14 0.2 y010 - - -
006 - - - yO11 - - -
s007 - - - y012 - - -
s008 - - - y013 - - -
009 - - - y014 8.18+0. 012 8 0.18
010 16. 80+0. 026 17 0.2 y015 - - -
1 b001 4.83+0.033 4 0.83 i j001 - - -
b002  28.28+0.051 66 37.32 002 - - -
b003 0.27+0. 051 0.2 0.07 j003 - - -
b004 2.02+0. 045 2 0.02 j005 2.65+0. 028 2 0. 65
b005 13. 12+0. 045 13 0.12 j006 - - -
b006 9. 66+0. 009 8 10 0.34 007 - - -
b007 1.3420.014 1 0.34 j008 4. 63=0. 029 4 0. 063
=" IR R,
4 it [ 3 X ELISA J7 95200

Bt e T T IR & ., ELISA 72 250 K
WM EAR R g ARSI A T AT
LK 7 O 3y s W = P A 1 IR A T =
TIREER 2, 7 A% TE 4 ELISA ¥E I 58 Ly
A, ZOTIERIN SRS HPLC A&

XA B AR A PR\ 2017 2 2019 4F:
ARG VM A BE R Ak AR DU AR A SOk
[11-14] HRESHT, SRR S 6 Fhirh 2t
PEAT ELISA PRSEAS I J7 i i #i %R, T 6 Frh 2y
MAEREE AN, BRR T ST 8 A 385 150
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Biif o Z RAERNBEFR AR [, T HRA N 5
BRI,

i, ARWFFTESL T 6 Pl 2t i i w A E A
42 ELISA 7%, %0755 HPLC B I B A
FIALFRTET L | FEANEE/D | R R 280 TeTs
SRR RERgRE (PEZI) hRLEM 6
Fofre 2 k4 8 il B 7 DA I i, AR T 2
M AR R, FRAE TR S A, e T
RIS 5 IRl rh 2 i o i 25w R A AR AL 15
Jrids, VAR 25k ek i 4 A S i kel
DAIF 2 5 22 1) 2 i DRI 7 i, 3 R 2 A
Z Itk oK
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