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Abstract

To improve the method of high performance liquid chromatography for the determination of af-
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latoxin B; in complex food matrices (pepper, etc.) in GB 5009.22-2016 “Determination of Aflatoxin
B and G Group in Food Safety National Standard for Food Safety”, the amount of methanol-aqueous
solution (70:30) during extraction was increased to 30 mL, the loading solution was mixed and the
high-speed centrifugation was repeated once, and 5 mL PBS buffer was added to wash the immu-
noaffinity column after the loading solution was dropped, and the chromatographic conditions
were changed to gradient elution. The optimized method increased the column temperature and
derivatization reaction tube temperature to 44°C and 80°C, respectively, which reduced the loss of
aflatoxin B; in the samples, made the purification process simpler and faster, greatly reduced the
analysis time of high-performance liquid chromatography, and the recovery rate and precision
were more satisfactory, which was suitable for the detection and analysis of aflatoxin B; in Zan-
thoxylum, pepper and capsicum samples.
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1. 518

WA TR By & AR TR ARER AT AR, A& ORI P SO M B SR — R[] SRR
B R By W ARG T A s Z A, AR R 2R AR E[2]. 7ERR Y LA i3
R BilANZ N, faFMEWEER, K &R By sk bz vk I E 2 by, RN W2 a
T 22 A B A S A I (2023 A RR) RO A IR RIS TR B i OKTH IS A I H 2 —[3]. &R 3 T AR
B SE AT T A PR Eba A . SEEAIRR B 17 MR & b e ih A 8 XL = (AFBL + AFB2 +
AFG1 + AFG2) R sk, Hrh i KR BEIRE N 15 png/kg [4] [5]. FLE GB 2761-2017 [6] (& fh 24 FH 5
i R EEERRE) ME T AFBL fEAF G F RS, e E R s R 2 E Ny 20
nghkg. BREEREETIE L, X0 SR R A VAR TR S ER 7] [8] [9]. BRIk, AT WL AN
i AR m X s gy, RN SRR, AaE e SRR A, hmathEER
FSr I 752 I T B A EE L R X [10].

2. MRS E
2.1 W S5HHE

1) 7K: GBIT 6682 K H—ZHK.
2) HEE(CH;0H): fhithali,

3) ZJE(CHCN): fajal,

4) FAH(NaCI).

5) BEMRE —8A(NaHPO,).

6) TR AN (KH,PO,).

7) EALHR(KCI).

8) Mih-20 (CsgH114026) -
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9) WRTAEWHA: ZIULILIE(CsHeBraN,) o
22. (B5EE

1) SJHFHL.

2) =R AL

3) B PR EIR T 2 o

4) KF: J&E 0.01 g A10.00001 g.

5) WRHEIRA %%

6) Y AE: HE 6500 r/min~24000 r/min.
7) BEOAL: FE > 6000 r/min.

8) [l FHAHUSE B (T T IR) .

9) EMAL.

10) VBAHEEA: HC S GATI A o

11) WAt FE: Agilent C18 FE(FE K 250 mm, 4% 4.6 mm; HURPRIAZ 5 um).
12) BRI AT E.

13) I EAE.

14) —RVEGIALUESK: 77 0.22 pm Gl LIS .
15) %R 1 mm~2 mm 5 TH LA

2.3. WA ZE

R E ¢
1) VishtH: AMH: JK; BAH: HREE;
2) PREEVEM SRR LA 1,

Table 1. Gradient elution conditions

=1 BERREYE

fif 8] (min) A T ELA5 (%) B AH LL 1511 (%)
0~8 40 60
8~10 10 90
10~11 40 60

3) (il C18 HE(KEIK 250 mm, HEPAE 4.6 mm, SEEDKIAE 5 pm);
4) Vii#: 1.0 mL/min;

5) i kEAR: 44°C;

6) #EFFE: 50 pL;

7) fTAETEW: 5 mo/L = AL E K VAT

8) FTAEVAMALIE: 0.2 mL/min;

9) fTA I MEIRE: 80°C;

10) Wk K 360 nm; REFHK: 440 nm.
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3. &R 57He
3.1. REEFEARK

PERUL R R B AN — D RAGEMNIRIE, FIAA MR, KihEEsR
NI AR it TR AR M RS B IR AL, D DA A AN S A (e £ [11] [12] [13]. 5 WLIKI B
B R B MIREUA A 7T0%H EE/K. 80% L fE7/K 80%TAEH/KZ5[14] [15] [16] [17]. 43 A5 o ih 5 75
F By MTEMUFE i AT, HORUX 3 PR U PR U8R . 25 R M, 3 AN A SR LA B R 1)
B, SRERDN, CKESREERTREMEEST, FRRESENT 8, BRRS5 S L%
WA, BAIEPE T0%I H REKAE IR BUA N . AN FIFEBURIR R4 R WK 1.

REE/%

80%Z BE7K 70%EREE7K 80%F A7

AFB1

Figure 1. Comparison of extraction rates of different extraction solutions
1. TEHRERRIZERELIR

PEIUA T S S 78 IR A1 R AR 7 s — ME = Fh: Sl . A SRR [3]. 75 [RIREAL
70% FHIE — IR/ E NSRBGR IR, A AL 3 ROy sUIMTHEEL. SRiRss R, —FHRECOT
H RS 1~2 min S5 S SR 30 min S EARE RRIUSE . RN EOR 2, AR A,
BIFUH FEAR . AR AF[8]. T P ARG A B FI B N 2 A RE TR, R, TEACERORERE AT, &
PR P PR IUSCR AT B [F I SR A SRS B T UM [18]. A VRSEIGRE SRR, PRI AR YR S 16 HGER 75 1R %
30 min FEATHEEL. SLGAE R LA 2,

it — BRI IUSER, WPRRIUR S 2 SR EURE R [19] [20]. $REUK 70% FHEE K, B A AN 30 min
FIZAE T, BT 10 mL. 20 mL. 30 mL. 40 mL $REUE %43 P ISR EURE T AR IR . szt 45 ik,
30mL 5 40 mL $FREEUR > PR EERAE 2, T 10 mL 5 20 mL FRBUOR A ERECER . T S B4 bR 7
§, ZFHANERE, A& KA 30 mL 70% FEEK > PGS RE. FARSE R LK 3.

3.2. BUFEHHIMHK

BERSERFE BT IR, A EE, ST EAEENGE, FNgiE O Ga. Fit, HEBOR
BEAT A RSO AT AL B ) R D BR( 7] SR 3R By 107 3R i U BERANAE o SR AT 2 —
Tl SR 1 [ AR AR O, S 7 BB L 4
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Figure 2. Comparison of extraction rates of different extraction methods

2. NEHRELA RIREELLER
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Figure 3. Comparison of extraction rates of different extraction volumes

3. NEHRBUATRIZERZELLER

SRR AR

Figure 4. Immunoaffinity column purification principle

& 4. REFEMAESLERTE
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BRSO A B S FE T (FER . BRURTBIAEE ), Dy al b S ier i A5 v 4 28 S SR AN, S S5
SEOL, AIAERREGE A U 1% -20 VR A8 EARRUE BT — IR IR E L, ARERZ BSOSk
Atk 78 BRI REER AR NS S, B AN L mL 1%0E AW . 10 mL 4tk 5 mL PBS 2¢
R BE S BSNS4SRI, s8R

3.3. BIEEHRK

3.3.1. AL HILIL
AR SR A o B AR AL, IR LRSS PSP, T I 5 K st ) O B M (i
VRO, BN T 2 ESEAE], NEEIX IR, RS SRELE 1 AR R .

3.3.2. iR«
FERAE, AERSHERR e PdE ] COE A IR AR R M, AT AT DU K m (i AT R RS 3, e
WS B, GEAE AT AL, SR BB, FEORE TR A 00 B SR B L 4] [12].
PR S, AR IR 6] 2 B AR = AR AR KA [6] . A FAL AR IR TR Mk S gt e v B 2
IRYELIGLE R, ik 2 R, ZEAAEE, maRAE DL PR I (RIS R 3R, B 28 e A IR SE B0 HER 44°C .

Table 2. Results of column temperature optimization
2. HRMHERE

HiRC J£71 Mpa P TR P2 OR B N 1] min
35 195 490278 8.095
40 17.7 514293 7.717
44 16.8 526632 7.414
50 16.0 508814 7.194

3.33. MTERMNEEREHKL
SEIG R, R RNIEE N 80°CHE, HAEIWNAE R T 60°CH 70°C. Kk, A7A N REEEE
80°C, ANFIATA SN T NAE AN 3 iR

3.4. LM X ARG BRAVE S

Fo B — RYE LR EE bR 2k, EASOITIAE M 26 0F T, DAE AR BB ARER (X)X
Wi SLAE A NARRR(Y) s BEAT LA BT, Gt 1 B b 500 H AR R S T7A K 8 B o 2k [R5 72
MK R, v MR METEE 5) W% 4.

Table 3. Results of temperature optimization of derivatization tubes

F 3 ITERNERERUERSE

T RS IR BEC J 71 Mpa PR HTAR P25 R B I 1] min
60 16.7 390167 7.470
70 16.9 443722 7.450
80 16,5 502018 7.442
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Table 4. Linear equation and linear relation of AFB1

5 4. AFBL &M HIES&MXR

=X VELR S LR M R B R? ZAETEE (ng/mL)  J7EE IR (ng/kg)
AFB1 Y = 18130.6*x — 1479.80 0.9997 0.500~20.0 0.03

3.5. MARIRIEEE R EHF I 54T

AR IR A R G LIS 5, HARYI SR RETE 208, Tal B A REHERR I BT, S
HARYIROHERAE &, TR S I e e 2o (il A 7 EAE PR /I 8] o # RSP BEIL, Z0 HiTirS [A] 40
TR JEATIAT R TEAE e, 2P E T MR I E

B kAL
mV Max Intensity : 16,862 \[Pa
A Ex:360nm,E nm| Time | 6.070 Inten 06571 Press. 47]
1.50 Hekh
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1.25] 1 [
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<

Figure 5. Pre-optimized chromatogram

& 5. fitaTeikE

3.6. RULEKIEE RIS
1) AR EEE LA 6, JmTIIRED, B, FBsTIooED, e
BT K IR

B it ENE
mV Max Intensity : 1,385 MPa
Ei [EEA Ex:360nm,Em:440nm| Time 0.133 Inten 0.005 ' Press__ 19.81

i FBEN
125y ﬂ 17.5
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Figure 6. Optimized chromatogram

6. MitEaikE
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2) ALIEHEAT 3 NANEIREE K IndR, BEANREAT 6 IRERNE, HRTERINCERREZE, 4
RILZE 5,

Table 5. Recovery test (n = 6)
2 5. EUERRLE(n = 6)

FREER(9) W BE (ng/mL) & (ng/kg) Inbs & (ng/kg) B (%0) RSD (%)

5.142 8.113 91.0
5.061 7.592 87.5
5.024 7.536 89.5

5.00 5.00 2.98
5.201 7.801 84.2
5.03 7.545 88.7
5.148 7.722 91.4
8.115 12.173 86.9
8.064 12.096 88.8
8.442 12.663 91.2

5.00 10.00 2.68
8.045 12.067 85.6
8.29 12.435 91.5
8.062 12.093 87.6
11.216 16.824 91.7
11.387 17.081 93.4
11.033 16.55 87.4

5.00 15.00 2.51
11.197 16.796 89.0
11.342 17.013 91.8
11.306 16.959 92.5

T B SnG VR, R BRI RI L RE S L B HEAT 3 NIREE 6 UCTFAT AR NGRS, ks e R
JEFEITE 84.2%~92.5%: [8], FAAMLALGHERIE R S =IKE AT InAR X bR 2 RSD < 5%. &AL
JE RS B
3.7. SEBRHEESRAVMIE

X7 LI 6 HEAEHL. 4 HEBTHUR 7 HEBUBORE fh R AL 5 IR AT AR B AN 734 26 P AR, 253838,
DAL ) H bl 528 TL B 1 5220, HARYIRTHER € R DIAECABI, Ditt)a B LI 7,

<fB %>
mV
25 TEEA Ex:360nm, Em: 440nm]
2.0
1.5 =
1.0 -
051 =
0.0 7
-0.5 T T T T
0 5 10 15 20 25

min

Figure 7. Chromatography after matrix optimization of Zanthoxylum
bungeanum
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4. #hig

A0 IEE T BT AL FRAN 38 S5 A PN F BE R, AT SO FIOAL, TERE i J A B B 44 B B T R
- IKVEW(70:30) 4 i & 30 mL, AT Sy s ALl ERERUE S5 ER Ml .0 —ik, T %
PSR AR 7E_EREOR 78 S5 NN 5 mL PBS 22 itk e S e S A s € il S eSO R BE R B, 49 il
e R T U PR RT A S SR B 28 44°C N 80°C, iR T VAR U MR b TR R B B R R By (AR R,
AL TR o PR, REORIR D = OB (i 2 BT iF 18], (RIS RS 2 FE TR, & TAERL. A
PO it b 3 35 285 31 By AOAS I 23 47 o

BE 3k
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