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1 SR EFE
1.1 R 5K

2 Wik O BE (YNHS -120B) . 4 b
(RB45) .PVC #z (SM31-25), b4 bsd9,;
CLOVER %5 3£ FilAE:

A & (HAuCL,-3H,0) , Sigma—Aldrich 23 7] ;
MR R B, ArifEdAh (CAS:1162-65-8;2.0 pg/
mlL) , JEEARUEY) B WESE 0 s AFB, $TAK (AFB,
THIERPTE (AFB1-BSA ) , Jb 50 B A= W HOAR A FR 22
Al = A BE (=99.5% ) , Sigma—Aldrich
ON ) R (R ) P AR s BRIR B (O3 BT
afi), sk s A 03 AR F (BSA) , Sigma—Aldrich 22
Al ;S17(fb2f4l) 3K Tween—20 (fb2440) | 951t
M X-100(fh2z4h), ik 5 7K & d o A2 40
(O3 ral), ik =K G AFERR =4 (S Hr st ), v
B Eh R (P gt ) , B RR HY B (B35 4t ) , Merck ;
B g BEER K-30 (2 ) , IR L 5 BEAE (4347
afi ) Y oK R — S (s el vk Sk
BTt ) Uk JOK BRI S AN (b al) , Uik,

12 UE{5iEF

2 HN 366 B (TUVTS9) , b EAG A i
BURE DHL(TCL-16M) , 11 75 A ; Hoas T84
(DZF-6050) , I~ ¥ — {8 ; & Ky 1§ 4 4% (HM3260) ,
G AR AR ) B RN B VT HIL (2Q4200) , I i
EFRAEY) TESEHL(YKT25), Bl abr Ay 4
AL (V370) , K T2 8 A bk X2 4k B0 BE 2 V5 432
T R ACROR {635 (2695 HL2& ek I 2% |+ 5 Ot
e i 25 E ), 2 1 Waters 24 Al
1.3 Ak
1.3.1 R HIE  SRAFER =000 )5 5 4 1R
(HAuCLy) 5 K il £ FLAE 40 nm AR 4001, B
99 mL 4K K 1 mL 1%H &R (0.22 pm JEE
g ), IR JE — RGN A 3 mL 1%k
B2 (0.22 wm BRI UE)  FFaRTFaT o TR A4
VA VR AR 2 DR A5 0 s I TR IR R ) TE Wk i IR S
TARE, 5 R ERVIIE , HIL,3 min J5 K0 7]
PG IR BE R 2 95 °C, 7RI AT HEHE (200 v/min ) iof
T T (R AN S B )45 I FE 15 min, WL
EHEA-FIKO-TNA 6, HERHERIREHE
ali 7Kk #b 78 2 IR BT, K A BT 2T 1 i A4
SR, £ 0.22 pm JE M I U8 5 A € B 3 )
4 CIRAT
1.3.2 BRGSO W A8 U I BSR4 ) 5%
A3 B I G e R R A K
1.3.3  AFB, brifEE WA BECH]  H H B AFB,
i B T B 1.0 ug/mlL 595 HEAE £ T, Ifs FH i P PR s
Wi BB B B B TIRIE 4 CIRAFAH .
1.3.4  K,CO; MMARTRE  pH HIE A SARCY)
il £ 1) SC B 3l A 43 BN AR [R5 A (0,1,2,3,4,
8,16 wl/mL)0.2 mol/L. K,CO;, PLAZE () 5 fik
K,CO; i A S 5 A e I A i . e B A [
A 2 pl/mL,
1.3.5 SAricmmimE B A 0 R IR 4 WO
A 3 wh/mL 0.2 mol/L. K,COs, $i+E 5 min J5 M
A 2 pl/mL FRid e i d 15 min, #1710 44
FUZ I 10% BSA , 4 #2130 min, % ¥
B0 AL 13 000 1/min, 4 CE L 20 min, 375 L IE TR
JE A AR 110 Z %W (0.01 mol/L Tris8.0+
1% BSA+3% iff bl ) FH B S brPuig , R B0 M
S KA (1,2,3 pl/em) B & PR PR BTTE 4
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PR 1 (37 °C,1.5 h #ET ), A NC JBE L T Ze I
C 2Rk B ¥ A 7 1 (T 2% 5 vk o 0.05 mg/
mL;C 2 i W B 0.8 mg/mL)!",
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1.3.7 FROEMRE B H ke A T A Ik
YRIRTUAE 37 C AR EE 23% 10 4544 43 Sl AR A7
7d A 14d, B EARAE RS 2 0y, S Rlin A
AFB, bRUEV W, (EFE i AFB, (19 & 50 0 pg/kg
120 pgrkg, FEAILIBCAS [R] R 58 T ORAF IR 4R 5% | i
TTREA K

1.3.8 [l Zi0e L 30 £ 46 A W0 2 FAE AL
A AFB, bR, LA AFB, /95 253
4 2.5,5,10,20,30 pgrkg, Hh BN B HETT 6 41
AT

1.3.9 AFB, {5 B A 5@ i KRBk mE A
WEFE DL AFB, BEAAR G 46 00 R S 4844, % AFB, kil
D TE AT R A R A R AT AT AR = B SR
CCD SRR AR 2, I FH € 25 [H] 0 A7 400
JERE AT RS B AT B AR R B, T ST
CCD 1 AFB, % g M 2 £ 7 (RqM—AFB, ) #% 35k Bt
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7N B ERESD C &R Won 5 B, R4 A ik Bl
JRRH A CT R B/RIER , REX CT & B OfF
BT RE SR B S bR vE AL AR B, R A B A9 15 R
LB 20— R 1% 3% 3] RqQM-AFB, &4t , i
T2 AR R B 7 Al DA AFB, i B TR
I3AT, X —BRE AFB, 2 B E B RO R R
ik

1.3.10  Jrikmibikss 5k ks gy ik i el AT
PE AR T T 30 UE RS . 50 UE U5 43 1 35 44
A1 RqM-AFB, 8 BE L HCES - 5 A T3 (30 41
AT )G H 25 SR EAT X L ;2 RgM—-AFB, & fig i
A5 5 HPLC 50 45 Xt L, Forp HPLC 155
MR ARBUR SRR 5 g, 70 4 86 BE I ABRHET
WA 1 g EALEN A 25 mL WS K 0, 1R A
JE PR 30 min, ZE.081 7 500 r/min 0> 5 min,
HUS mL BV, BN 10 mL KRS ik R W At
56, 1 20 mL K& PE, e e 1 mL B VRG , V A
TRAFIN T80 5 A A T AR i AFB, B & 2.5,
5,10,20 pg/kg.
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Fig.1

A quantitative recognition strategy of AFB,



262 hoE

2022 455 6 W]

WA T 3 AT, JEHEEAN AT OBt BTt
Xof B A 4 A 1T UL S Rl (490~600 nm ) 2 1790 &2
W 2 W B Rl 0 LA 28 HLIG B8 LA AE U
HH ) 2 1) M AR 4 JUAE LA e 110 1 — M RN 43
P 3 AR 0 R A 4 1 ik 0 B P R A R B AR —
B, KOG EAEAE 1.117~1.118 Z Ja] , fe KWk
WA ITE 520~521 nm Z [H] 75 H 1l 25 04 I 1A 4 £
A AE 40 nm (475 I, B A B4R v,
22 KLCO;MAEFiELERSHH

W 3 s AR KCOs A BT & 4ric
HIE P, BEE K.COs A 138 2 ) 265 H Y
ARURCS! IR Y SN 3 =R ) R oY ek 7 Ui
TS BB IR B A Y
K,CO; A 4 3 wl/mL, H 066 A5 41 (| 3 i
M pH EN 8.2, % pH 5 45 A I TR E —
o, PHA I B 3 B K.COs A B R 3 pl/
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23 REBEEHELER

W A5 4 IR ARSI A S U REAR, R T .C
g, v UAE B2 3 wl/em, (T,C)=
(0.05,0.8 mg/mL) B, Kl - b 4 B 4 (K 4) , 0 C
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Fig.3 The screening of K,CO; optimal
addition quantity
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by spectrophotometry
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25 AFB, B E5FZEIXK

AFB, BRI e 1 s, AFB, A e B b
AN TR RIS, Y o R Ol 2.5 pgfkg B, P
KI5 R 90.26% ;>4 51 & W B 30 pgrkg 1,

HOPEy [ R AT ik 5] 94.89% , 415 AFB,
1) 3 RS- 35 RIS R R 92.33% 26 4+, B KA ifE 220
1.12% . K I, A3 50 fir SR F B B2 BUT B X AFB, K6
HUEAE SIOMIRTINES-A LN

F1 RESENFNELEMP AFB, B INER @ U 2
Table 1 Recovery analysis of AFB, from peanut oil by colloidal gold detection card

* W EHE B iz E/pg kg

E R
2.5 5.0 10.0 20.0 30
1 89.75 91.25 91.06 94.62 94.93
2 88.93 90.27 91.58 93.15 94.27
3 90.21 89.75 90.72 93.33 94.88
4 89.78 92.33 92.54 94.87 95.32
5 91.28 90.52 91.77 93.86 95.58
6 91.62 91.17 92.48 93.80 94.37
F 3 DK 3% 90.26 90.88 91.69 93.94 94.89
RSD/% 1.12 1.00 0.80 0.73 0.54

26 AFB,BKEE£RMFHRNERSE CTL&EHE
M&MEXRRIE

AFB, A6 I - A PR PR R A Z 18] 4 €5 5
FEAR M B R /I 52 R O OC 2R (T £ B i, BH 1
FEAR Ve B K ), 24 T A/ d B BH PR R A RS 41
1) 20,725 Ak PR AR AR M L E2 9 51 DN UG, A B 5 o
MG A5 BEAT TEUF AL AR BE, DU 5 N 245 5 1
2 SR G BT T . T RN 25 SR

Pl 158 i B A e A AR B S B BCHR B 7 X J ]
B RGB A, 38 i 1 (0 23 18] (9 71 5 20 2029, %) (i
O PR AT BT A Ak BRI U Kt R AT 320
Pr(3R2), MEIFRPGH W5 8@ I o HAT 4
PEAR G e BB | R B A | L TR 5 1 AR
FEHEAT T 30 HE A, IF X HICE I {E , 2
PR £k

D(xC,xT>=\/(RC —RT )2+(Gc _GT )2+(Bc _BT >2

x2 AFB REE®RNFTCHX LMW RGBESKEZHEX R
Table 2 Relationship between RGB and concentration on AFB,
RE#&E/png-kg'  CR) C(G) C(B) TR) TG) T(B) D

AFB, # 0l + 2 & B

o 2.5 197 181 185 188 156 154  40.829
-  Gled d 5 197 157 170 212 193 204 51.740
- 8 170 135 141 196 174 173 56.754
b el 10 180 146 153 193 192 191  61.066
— bend 15 178 134 150 196 193 197  77.550
= —= 20 199 152 166 221 220 220  89.577

Y=2.822x+35.025 R’=0.986
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Fig.6 Error analyze of three different parallel samples
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Fig.7 The feasibility analysis of RqM-AFB,
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Rapid Quantitative Method for the Determination of Aflatoxin B, Based on CCD

Zheng Yunyun, Mao Jiaqi, Lii Jun, Wang Pei, Xie Huijun, Fu Yujie’
(Zhejiang University Zhongyuan Institute , Zhengzhou 450001)

Abstract Aflatoxin B, (AFB,) is a predominant toxin detected abundantly and has been implicated in the etiology of
human hepatocellular carcinoma. In this study, a novel quantitative recognition strategy of Aflatoxin B, was proposed. The
reaction medium for AFB, was built using colloidal gold immuno—chromatography and information of the results was ob-
tained using the technology of charge coupled device (CCD). An expressing method called color space was established to
express the information of AFB,. The path can be used to obtain accurate measurement of the AFB,. The results showed
that the color distance of T line and C line (AFB, test card) was linearly correlated with the concentration (R?=0.986).
The precision of the experiments was as follows: the relative standard deviation of the high concentration (20 pg/kg) was
<2.7% for more than 97% dots, and that of the other two samples was <3.6% for more than 90% dots. This showed
that the degree of coincidence of information in pixels between parallel color images (the same sample) was high. The
maximum error between the linear results obtained by machine learning methods and the linear results obtained by 30
groups of parallel experiments is 5.93%, additionally, the results had no significant difference between RqM—-AFB, and
HPLC test (P>0.05). Thus, this method provides an effective way to improve fast quantitative and accurate identification
of Aflatoxin B,.

Keywords aflatoxin B;(AFB,); colloidal gold method; imaging recognition; rapid quantitative determination



