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Determination of aflatoxins by high performance liquid chromatography
with post-column photochemical derivatization

ZHANG Chun-yan*, ZHOU Xiao-zhi*", CHEN Ju-fang®, ZHANG Wen-qgin?

(1.College of Food Science and Technology, HNAU, Changsha 410128, China; 2.Husbandry and Aquaculture Research
Center of Guangdong Haida, Guangzhou 511400, China; 3.College of Science and Engineering, Jinan University,
Guangzhou 510632, China)

Abstract: A high performance liquid chromatography with post-column photochemical derivatization method has been
developed for the simultaneous determination of aflatoxins B1, B2, G1 and G2 in feed and feed stuffs. The samples were
extracted with methanol-water solution (80:20,V/V), and were cleaned up by immunoaffinity columns. The separation of
aflatoxins B1, B2, G1 and G2 were conducted by HPLC, the determination was carried out by fluorescence detector
after photochemical derivatization and quantified by external standard method. Under the optimal conditions, the linear
range was 0.38 ~ 20.00 pg/L, and that of the correlation coefficients were 0.999 6 ~ 0.999 9, the average recovery rates
of aflatoxins B1, B2, G1 and G2 in feed and feed stuffs samples were in the range of 81.9% ~ 98.7% when spiked 0.75 ~
20.00 pg/kg, inner-day RSD ranged from 1.57% to 3.87%, inter-day RSD ranged from 3.01% to 6.87%, the detection
limits (S/N=3) of aflatoxins B1, B2, G1 and G2 were 0.05, 0.02, 0.05 and 0.08 pg/kg, respectively. The method is simple,
high in sensitivity and good in repeatability, which had produced satisfactory results in determination of aflatoxins in
feed and feed stuffs.

Key words: aflatoxins; feed; feed stuffs; photochemical derivatization; high performance liquid chromatography
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#WAEBL, B2, GI1fIG2 , ¥ , BIWFHEENEM
BX , EARBHIE. BBRNRRTEARY &
HMESZEEN-—"THRAREVEERE T Z2EETE
K, hF., BEBFDDGSE R F FERIFAR X &R
F . ERESERKRALFAO)VGIT, BEittR LS
FEDEBWHNARYNFEEESRSHE . FEEARM
EREERERERBEIRLEHIEIE60% ~70% , He
EMEEETLRRE NBERREMAL XT&
HESENESE K HATHEALNBKSERRALR
HERRPWREESENIS ngke , EERNESY
BAERTHNESETAERETE20 ngke® MBMAET
BARFALRNER PN ER N5 ~ 200 pgke™ XLk
RIREIRAENHIIT , NEHESESENRUFEAR
RETESHNER .

BRI N EHWEBERSENFETEFER
BiLE(TLC)C, Bk %% (ELISA) MM & Mk 48
BiLEHPLC)M Y HA AR MHPLCEE AR
BES, REMY. HRTEEALS  EFREE
IR ZHEAN  ATHEBESEBINGIE
BRAEINR , BEZTEXARTI =R IBRITE
ERMBAEEITEEERENEEE  ETENRE
B RAIEARS  REED  RUIRBEMEN
MZANERENZMBRAMNYS | E£EZAHIFET
£-SREMEeEEZRNARMERFPEHSER
Bl. B2, GINIG2HNEE , H¥RAIERE, T
2 BZRERENIBES  NELERRENT .

1 #MR5EHE%
1.1 &7 #

FERMBAEER, AR, BER, §6F
mERERREREEXR, ME. @R, EREER.
DDGS. fe4#k , HE¥Em#Biosll24, 18, 20, 15,
60, 21, 17, 16, 33, 21, FiEHMEHETRE
RERABBOKF=HFTRFORME,

FERF N EH S S EBL, B2, G1. G2EAE
PR ARB(EESigma’’F , Bl, B2, G1, G2EE
4 %191 000.0, 300.0, 1 000.0, 300.0 ug/L)FE
B (EEMerck/A T , BI1E4) , X% AKAMIl-Q
Ak

FEMNENAgilent1200 EEBCRMEBIL(E
EAgilent2 7)), Bt % Y4 N 85 FChemStation &
T, RACFLTEBR(EEAuraA 7)), AflaTest &
HESRRRENEGEE Vicam 7)., WETER
4K (FEEWhatmana &) .

12 H &
121 AFEER A S

EEERL MLEHSHERBL, B2, Gl. G2
EREBRREL mMLRERERT , APEREE
ZE , o 3IEHIE100.0, 30.0, 100.0, 30.0 pg/LHY
BEEMER , T4 CkFERLRE . GA,
IS0 | SONRBEKNESARRER , B3
—RIBEAETEBRR(EMSERBLNGIHIR
E 4 51%1.25, 2,50, 5.00, 10.00, 20.00 pg/L , B2
MG2HRE 7 559038, 0.75, 150, 3.00, 6.00
Ho/L) .

1.22 &AM AR B B IRyt A

BIEXHNAE . @4 R Agilent Eclipse
XDB-C18(150 mmx4.6 mm , 5 um)2 #r#E ; #Rzh 48
RS0 | S0 B SKEERRR ; RNEEH
AN SR ; 4IR30 C ; FiR0.8 mL/min ; HIEE
20 pL .

EEMESFHEBL. B2, GIHMG2REWETE
W, FHA LA ERENGIERGTHEDN , U
HPLCI B VISR RN L ER(y) , BURERETE
WHBL. B2, GLFIG2HIIR E R # 2 HR(x) 4 bR A
ghek  SHEHSEEBL, B2, GIMG2H L% kE
HAERE., HXRABNE&MTE , BREZE®RLLIT
EHRHR .

1.2.3 #fenaTa 2 5510

MEU #1045 mmiB Ry B X B F25.00 g,
B F250 mLELE MR ,H05.00 g&{L4% ,H0A100 mL
RFALE80 | 20 R SKIRE AR , E TIERIR
S%83%120 r/mind&%30 min , FiE , AEEERT
BRI mLER TS0 mLBEMRYT  AaKkER
FHE , RS , AREA4REIIIER , HBEBE
10 mLEMER | EABWEEHES , FAVES ,
FERRAASHIENREEIRZEZNE  BEE
ZRHAFENMED , AEHL0 mLAKKERREFE
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MiE FAELIREE HT/IE FEDEMALML
FEE , FEMERMNERSEREN  RENE
Pl WELHAFEET T 2HNRBHES , A
MAKERE2 mL, IHEARE , H045 umBHIE
& , AHPLCIUZE .
1.2.4  EIKEFodk B E R

EZEAER, EXMCEBHERPRMTER
ENERSER#TERENEZERR  H+BL
MG1% 5% H02.50, 10.00, 20.00 ug/kg , B2FG2
2 B H00.75, 3.00, 6.00 pglkg , WA EBITIR

L, LA , S MREFITUESR , EE5d,

1.2.5 s 52 ERAE S 694
NALERSE , iR R EERRGE

LU
2.0 7 A

15 1
1.0 1

0.5 4

HEMERTHEHSESRATHERN , BHE
HEBSRENmPIRHE

2 BRSS9
21 i H

HE 1 R, 2XETEEEREER Bl
M Gl MEBRRNEBIERLERITEEERNLN R
BEAIRS . fTERERBRE LR RIER
2 EEREMR, BNESEERTHNRESBE R,
BILEF RS, X, BRsiEE e | it
HERGT , EMEEE B1, B2, G, G2 WRZRT
B85 B0 8.76, 9.98, 12.25, 14.34 min .

B1

B2
G1

G2

LU
2.0 7 B
15 4

1.0 A

0.5 1

10 12 14

B2

G2

G1 B1

10 12 14

B1

B2
G1
G2

2 4 6 8

10 12 14

B ESHEBL. B2, GIHMG2RN KK M%EE |
TRAXESBEHTEL . Je Nen EEH360
nm/440 nm, 365 nm /450 nm. 355 nm /430 nm , iz
KAERXARNEER

AR B E)/min
A TTEENRERR B RITENKRAERRK ; C TEENERBR.
1 tnER RSN EILE
Fig.1 Chromatograms of standard solution and sample
Bl, B2, G1, G2AER M md R AT RN =R |
% Bl 7E250 ~ 380 nmH1400 ~ 500 nmALFT Lex FlLen 3
ITRKRAME  SRRHE , AWESEBL, B2, Gl

ERBR , NEHESES FG27E ey = 360 NM , Aoy = 445 nm B , 4NA S4B
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MNIRWEAR , BRENMELZEZ TIHD , HAHRE
T 3F L oy [ em 9360 NM /445 nm .

2.2 ZZIEXRAFEHR

MERITH REMEIERPEMBSEEBL,
B2, G1FG2;KRE#0.38 ~ 20.00 pg/LAt , iRESIE
HREMXREH , HXREN0.9996~0.9999 ,
HHESHEBL. B2, GIFG2% KR % 5170.05,
0.02, 0.05, 0.08 uglkg , RPKFTERBES .
2.3 EWERFBEHE

M&2A N , EMHFEFERETS ~ 20.00
Hokg , TEIHBEREHESEZFMBEK RN

81.9%~98.7% , B NN #RERZEN1.57%~3.87% ,

B B X R ER = $93.01%~6.87% , KRR G E8

N EBENBRERYF , SEBER2 TN ER .

*1 EMBSHEMSMEYTARE. BXERE. SMEEM
& PR

Table 1 Regression equations, correlation coefficients, linear range
and detection limits of aflatoxins

SMEE  RHER

== o
XuBEE  EAFE  mxEm o 0 S
B1 y=2.337 5x+0.0149 0.9998 1.25~20.00 0.05
B2 y=4.997 2x+0.1245 0.9999 0.38~6.00 0.02
Gl y=1.084 5x+0.0408 0.9996 1.25~20.00 0.05
G2 y=1.8836x - 0.0083 0.9999 0.38~6.00 0.08

x2 TRHRTEMBSRENCNRIIFEE

Table 2 Recoveries and precisions of aflatoxins in different samples

EHEE ?MJD‘%:E/ B =R /% B AN AR AR =% R B X AR AR =%
(Mgkg ) AR EXRK RER 1% EXK TER 1% EX TER

B1 2.50 89.6 84.3 81.9 3.68 2.98 3.35 5.67 421 6.05
10.00 835 86.2 86.5 3.54 2.06 2.76 4.73 4.37 5.38

20.00 90.2 92.7 93.4 3.17 2.75 3.04 4.55 3.98 5.17

B2 0.75 918 89.1 86.0 2.38 2.24 281 3.74 3.85 4.63
3.00 88.3 933 89.3 2.19 2.17 2.54 4.63 4.39 3.97

6.00 89.8 88.6 95.6 1.95 2.33 1.57 3.05 3.78 3.01

Gl 2.50 874 854 84.2 3.87 3.34 3.58 5.09 6.48 6.87
10.00 86.9 87.2 88.7 2.09 3.65 2.79 4.78 5.76 6.03

20.00 926 95.1 96.3 2.16 2.78 2.65 421 5.24 5.43

G2 0.75 85.9 90.7 83.8 2.63 2.39 3.04 4.87 4.32 5.28
3.00 88.3 925 86.5 1.59 244 2.75 3.71 4.07 4.65

6.00 90.8 98.7 88.7 2.38 1.87 2,61 4.06 3.89 4.37

2.4 FEERAE SRR R
HRITAL , ARMEAREREREZERE
EENE#BSERTR , TEAMMENRSF R
x3 TRHERTEMBSEHEMMEE

Table 3 Detection rate of aflatoxins in different samples

#a R E A EHEERREE/%

B1 B2 Gl G2
BER 24 750 375 83 125
PR 18 778  50.0 00 00
B8 4784 20 90.0 750 100 10.0
LN 2] 15 73.3 66.7 6.7 133
EX 60 600 533 100 333
A 3 21 95 0.0 00 00
[k 17 5.9 0.0 00 00
EXREEAY 16 87.5 43.8 00 6.2
DDGS 33 63.6 576 121 242
TeE 21 100.0 1000 810 857

FEMSEEBL, B2, CINGC2HRHREERK
=5 , ANXEI/ MR ABL, B2, G2, G1, 1EH}
HEPBERSEHERS | 1K90.0% , REH#ERH
TEBRHERS |, 1£100.0% , RAZHEEESE
BREEmEVIE

3 F5itie

A6 K AAIALES0 : 20 R EE S KBS
BRAERREG |, EEBIREEEH120 r/minikS%30
min, NERPNWEHSERHTRR , REXA
EEEHEERBFRNENRBEFNEN M
T3, BTRAXNE/SEEBL,. B2, G1M
G2EELT— EHEEREENHRREENLE
RPN EL , AKEREENE LNERR
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%, URERESREFEMERH TR , REAAL
MRRE , #FmPERD , MARIUEER , KK
fE{L 7 # marib EHAE

RRAXCFETEM  RIARAKRE | R
BHEABEHERABENED K SHHBEES
BIMG1D F LAV EMRNBREREMRE , ER
RABMER, ERENYR , IBREBSE
EBIMGUEKBR PR FERAKR 5%
TEERKNVCZHAFNNENFNANR , B FF
ERAETEMERRRE , ARYES , EY
HE  HANTEHSERASXARE- K. 2HF-
KRBHEFEGRN , RIRETIE. HRE
RACHE, HRAE, ZUWRBCERERENE
HATHE , BKBRFRM | RRERA KA ETE
-E BB BIEES SR REMA R RN 7R &
ERFTNEHEER oL EEERE T
EHRTPEMASNTI, FEER, %, §=7
R, RBES , EEEARANRHNTELES
EHNREERDTHT .
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