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% #9 % (Aflatoxin B, » B, > G, °
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FTHRFEF A o AmrTilBifed » KABRFEZE

Bw R M F T R AR o AFER Mﬁ‘ﬂhH}Q
10% Tween-204 % ¥k - #isEf g
Ky g xi«fsz#EJ/@#fr%(HPLC) DM o YAA5Y T BR

HR O BIE - RERE
LA T AF L A
x 250 mm) » A B
FJ& B AR AT AL -
R* % K#0.995 » BE w41 RIF -
RE 0 RAm2  4R6 ppb & A AL A

(n=3) » % FAAB(CV%) % [ \3412.05% :

& ”fi/ﬂg’/ﬂfﬁé

AR R E S AR R
%’9}6# A 114 2 B A6 ff
4% 40.79-2.74 ppb

R | mMBER - B¥FH
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mEE (aflatoxin * fHFEAF) f— ﬁﬁ
UL EE R EY - hElkm - B
REMERBEEENES FRELEY) - TERR
BB (Aspergillus) WE=RE (A. flavus)
i?riw?i (A. parasiticus ) WiTEE B FTEL
EBRAEE T Bk Kk BREHESE
EP - RAYMEALE 555 £ B, (Aflatoxin
B,, AFB)) » =487 %B, (Aflatoxin Bz, AFBz)
E=RE G, (Aflatoxin G,, AFG)) » HHHHEG,
(Aflatoxin G,, AFG,)% LAAFBl%m%Mﬁ:m

v BRAUEY Bovim B By & K
TN ST U F6LS-101.34% M
Jr ik B A IR(LOQ) -
ppb * w485 £ B, AG,3 %0.5 ppb o #Aw L RAFAG AR 7}%

ik 2%1.0 mL/min » & #7 % 4% & Cosmosil 5C18-AR (5 um * 4.6
8BS K %360 nm 0 AAT R K %440 nm 0 3B 25 B EALS
O AT B ] %205 4% o
VA B LAY

FHMEEB, B, GAGZIRE WL

H AT R LRI I

7B AG ¥ 41
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TEEN Vel 2 e R E IR B R (B T S
FAERHREREE  HREEANE - ATaE
BB RENEY - EEWEERT - AFB,
HILD,,£50.36 mg/kg * AFB,AJLD; 51.69 mg/
kg * AFG,fILD;,550.78 mg/kg * AFG,fILDs, 5
2.45 mg/kg” o

EEEE AR e = XL
J& g5 - T BLAE 21 s a0 A 7 G AT IR
Ut ST A2 R S o % A SR V5 e ] - AE
H¥RGHE - BB BAR T HHEFRHRE
B RE R ELE R ER L RER
S EST120.3-46.6 ppb 2 [ - BEREFERE
rn B AR 3RS SRS - Bl
HAXBECEERmFPERE R REAE
EEE - 5TE —MEnEEmE R RS
EEEHI20 ppb 3 (EBXEE - BT8R MLHIRE S
B R IRE NS4 ppb s f£5H - F]ELE
4R F KB ERERREEYE 15 ppb
DUF » ok~ &%~ B8 - R ESEENN
TEE R R IREFME R 10 ppbLA T - &R
e HoAth LA S 5 3R IR AT HE Ry 10 ppb LA
T mEERHIZER "HEited, - RE
FEHERS10 ppbLA T - BURIREIH NS E LT
BRI EEBMER IR RIETE - HHEEEHE"

MFHERTG R
— M

FA1034ERE - BEEdbih & K& 85 K A il
TS E =R RS - EIEEAED 1004 ~ mnmE
o ~ B 114E S LRy ol - £330 -

= AERHE

PRI ER R E T ATl - B E . T. Baker ;
Tween-20 Ryt ZEf - 1§ H Sigma-Aldrich ; &AL
FMEREERR » I H Merck ; BB AT R &)
AR Tk -

= ERKE

(=R RE W AHTE BT (Hitachi, Japan) @ EfE
FH(L-2130) ~ BB EEIE(L-2485) ) H
B LT 27 (L-2200)

()@ M7 FF(Cosmosil 5C18-AR, 2.0 mm X
250 mm, 5 um, Nacalai Tesque, Japan)

(E)HE#(SMT process homogenizer PHI1,
SMT Co., Japan)

() L2 I 25 (Knitted reactor coils (KRC)
25-25, AURA Inc., USA)

()T IR A&+ (AflaTest, Vicam, USA)

\ BEMRARZ AR
R BN HVE TR F45 %6 IR K VAR (TR B = 7K

= 45:55 > v/v) > DA0.22 pmiE IR O TR
ﬂg o
F RERRZBLR

AFB, * AFB, * AFG, * AFG, 75 S ZUESL T
¥ H £ B Supelco/® B] Aflatoxin Mix Kit-M - &
HEELEE B AFB, 1 pg/mL -~ AFB, 0.3 pg/mL
AFG, 1 pg/mLKAFG, 0.3 pg/mL » f5{FA4°C
T o g FH IR EGHE AR E TR - DLS0% FF BV
TR EB1 G 0.1-25 ng/mL » 5505
£B2K G2 0.05-7.5 ng/mL » HE{EREREET -

7N iR RS

()A<HY
FEEE E R 25 ¢ - BEREERT
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AW 20 mLFFEE% DA Whatman GF/AIRIE S
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Japan)
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x— ABRRESRANNHNHEEZRINRREEGR(FARRERR)

Intra-day precision

Inter-day precision

Analyte Spiked level Recovery (%) Recovery (%)
(ppb) (13 CV (%) (n3) CV (%)
2.0 67.91 0.70 101.34 5.65
AFB, 4.0 81.72 0.74 92.54 9.87
6.0 89.44 1.47 93.49 5.43
0.6 76.35 0.52 88.22 7.08
AFB, 1.2 86.92 0.99 87.86 9.09
1.8 95.18 1.07 92.51 5.27
2.0 75.83 9.26 76.71 1.35
AFG, 4.0 85.60 2.34 79.47 8.56
6.0 91.97 2.55 85.31 6.96
0.6 95.56 5.60 87.17 10.22
AFG, 1.2 94.81 1.32 85.77 2.71
1.8 98.23 0.61 85.65 9.51

xR AERBSBRSMNYIEMES 2 BRREBEAR(FHAREEMH)

Intra-day precision

Inter-day precision

Analyte Spiked level R %) R (%)
b ecovery (% o ecovery (% o
(ppb) () CV (%) (n3) CV (%)

2.0 71.66 2.35 81.52 12.05

AFB, 4.0 74.64 4.68 82.42 7.60
6.0 81.69 2.40 86.38 7.66

0.6 61.85 3.07 69.67 10.84

AFB, 1.2 71.12 3.05 80.24 8.71
1.8 82.95 1.92 88.30 7.44

2.0 64.86 5.40 67.79 3.04

AFG, 4.0 71.86 3.28 77.04 8.80
6.0 81.61 2.66 84.60 6.04

0.6 62.17 2.44 70.41 8.43

AFG, 1.2 66.03 7.30 77.32 11.61
1.8 77.97 3.19 84.65 8.35

R AT 67.02-82.63% + [A] H [N 48 52 (R 8 H
TA1.18-9.56% » % H [ 8 EARE T R 4.18-
9.59% ° it B /RAEEHMU ~ MR KD B BRAR
FyEE R USRI TR 61.85-
101.34% - [A] H A2 2R EEE /NR9.56% A
o B R NR12.05%L T - £/F

Bl L ER R B T 2 o R ORH i P SR (|1
H 1 60-125% - [A] HEFRRE < 30% @ S HE
FLARE < 32%) ¢ BURIOERIYERE B SR E
B o RGN E EMIEAFB, R AFB,¥ R 1
ppb * AFG, K AFG,$7550.5 ppb » BURILIERTE
BUE R4t -
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&= ABRESRANNHFNHEEZ RN LEEFAR(FHAREBR)

Intra-day precision

Inter-day precision

Analyte Spiked level Recovery (%) Recovery (%)
(ppb) (3 CV (%) (n3) CV (%)
2.0 69.48 1.18 69.79 9.01
AFB, 4.0 70.11 135 70.05 5.20
6.0 76.51 4.10 76.24 9.00
0.6 69.78 3.12 67.02 9.59
AFB, 1.2 73.28 1.93 71.85 422
1.8 81.33 1.98 79.64 7.57
2.0 73.62 8.52 75.23 4.18
AFG, 4.0 75.78 1.42 76.44 433
6.0 81.77 2.26 81.55 7.68
0.6 75.39 9.56 69.75 7.59
AFG, 1.2 77.95 5.30 76.68 5.84
1.8 82.63 6.00 77.58 8.66
N - MESFEHPENERZRTHER
- —— AFBI AFB2 ‘ AFGl1 AFG2
T R B (B R EE » ppb)
T 10 N E R HhgH ER
WA 6 05&&6ww HfgH FhgH b
BRI 11 wwé%mw PN HfgH ER
HEH 6 R E R HfgH ER
=E18 33 6 0 0 0

= DIARRBA & 2 BT A2 R
BERAF- AR P RERERS
EREZAR
1035£.6-7 5 22 th R B2 B = A H

2 BB BRARO h A S R B R o B RS VR

il AXIESeRERESIN - AER=EDIAR

PHgE < e T TR, - RIS S G

Z=0.5 ° BURATIEZIGHERELE -

s hEEMLRAERR

[ R A Fe i T kg BT T ekt
T 330k - Hinkg s ReraRry - 33140
B E S AR 104F ~ iy 6fF BRI 11
R HEW M o 5 FetFME s b 204
M EERB, 0 & & 51.50-1.86 ppb 5 11{F
B i e A4 N B EB, S ER
0.79-2.74 ppb () » HEskieE Kot - &
RIRRIES 7 ot R SR NN E = yede
FAPRZAEUE(10 ppb) ©
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B LB R MEOR TSR - K IES
ZHYE EMIR © AFB KX AFB}J 551 ppb * AFG,
e AFG,¥)550.5 ppb » B A i B B AP
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fp Tk ETT E M B R - SR
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Method Development and Survey of Aflatoxins in
Spices

HSIEN-CHUN CHO, CHIA-DING LIAO, SU-HSIANG TSENG,
HSIU-KUAN CHOU AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

Aflatoxins are toxic and carcinogenic metabolic by-products produced primarily by Aspergillus
flavusan and Aspergillus parasiticus. Growth of these fungi on certain foods may result in aflatoxin
production and causing serious illness in humans. Aflatoxins contamination in crops mainly in peanut,
maize, cereals, and spices is a worldwide food safety concern and has gained national attentions
This study aims to develop a method for determination of aflatoxins in spices. Samples of spices
including pepper, chili, and curry powder were extracted with 80% methanol and then analyzed by high
performance liquid chromatography (HPLC). The LC separation was performed using Waters Cosmosil
S5C18-AR column with the isocratic mobile phase consisting of 45% methanol. The flow rate was set at
I mL/min. The current method demonstrated good linearity with regression coefficient over 0.995. The
method was selective and offered good recoveries of various aflatoxins ranging from 61.85 to 101.34%
(n=3). The coefficient of variance was below 12.05%. The limit of quantitation were from 0.5 (AFB,
and AFG,) to 1 ppb (AFB, and AFG,). Four Aflatoxins could be simultaneously analyzed in a single 20-
min run. This method was suitable for routine aflatoxins analysis in spices. In a survey of 33 commercial
spices, AFB, was detected in 2 curry and 4 chili samples ranging from 0.79 to 2.74 ppb which were all
below the regulatory limit (10 ppb) in Taiwan.

Key words: aflatoxins, spices





