Journal of Food and Drug Analysis

1994, 2(4) : 317-324

B Y8 dh o7 A
HE B

FTEXEESPHRBFZBIAL

mw+w+m1|.

1iid

L ORISR fEREE
1T efer A4 FEEY) R o i 5 e

ST

& Faflatoxin) & — B AW BRI AL ARS8 A, AP A XM EFB (HHAFB) &
WREE BAAERASITHRELESH AT EZ TR mEHBASAILCHLAECEHEENMA
TEHANBREZ XL LLHHARR AL FEAKRKRERSTZ A FB,. BT
A HSHE) . a8 (TH) BRAF). £H8(5KE, SRARS B LA NTHOHF).
#FHOGH).E/HCQIE) FXEHI3HF) AL ESHQOTH), 3114442 S B4 T VL
BERBEMGEREIZEHEAL HATRENRMN SBHAE NS 5 E(TLC-HPLC)E T
AR B TS, EAAFB M £ £ 2w (AR ERA0.05~0.1 ppb)AR&E ¥ = F454%, 5L
b A O X ETE A A AFB ZBGH RE (2L
AR AN FEB,. A EHARBRHZ SO EUARBEA XK $,1548.2%, R BRE (S
30.7%) AR e X E, 2R LA T HHE LR AN AR AL FBTH, A AL
S RZ237%,. T AMAKERE LA S ERIAL, NERFFoLER VAEHEREARHE
Adifird Z H &y,

%%ﬂ%?(aﬂatox

W(stmnddz) metabolites), £5 = A ﬁ‘;t} B A

izzs)%ff\%% KAk A #E G

NBH M, (WEsF T 22 W Aspergillus/a

Penicillium!B K Fusari
vus S A. parasiticus)
& WYY B T
i S A A &, Af
GRS T 1960y -

“““““ 4@% Hj%ﬁiﬁku

Hr\%%%?ﬁ%wﬁfﬁﬁéZﬂﬁ s | R RIE T
) GagliardiE AT H 19828 1989 a1 73
fﬁ‘ﬁi d e n N & e 4 8 e, IR A

um J& = fé L MmEAA. fla-

f% tfi%iff t »ﬁ?ﬁ*:ﬁ‘ﬁ{ﬂfﬂyﬂﬂn 3 F IR
ﬁﬁjﬁfz+%ﬁkﬁﬂﬁ

8 0% BB, HEMER S EET EHELEY
B M 5 (US. Food and Drug Administration) #%

ﬁf{ ENHRE H 2 BaF

£ B A R BT SRl

DFE{K Y20 ppbZ R, BB/
(hARBESE AL, S HY

KR AR — AT T 14T

B Bn B AR S TR 7%, R A S M A
ERCBIER ER, OH ANOREN T & 2404 R R
M EEER SR, HIFRER1.7%, ARk
H BB AR E60~5010 ppb, I HEE K HEER
A T RAEYERIARITHA. 2 HA. D TRR B | PR R Ariek
HARE RS, Kt E S e e R s %A ]
Reit BCITETE e F RE , M FEFHEIILAETR,
S R R RS B v 8 H 2485, .U/LEL.“
LLRTE KRR, o, REEESLZ B, T
E%ﬁ“‘mf FORENNE B2 FEST f’]ﬁ%%;&?\ﬁ
TIE, AIMAGAE SR STTEEL RS Tﬂf_ém@
»é?ﬁ IEEESC PN PN s Lﬁf:@?\ﬁﬁfr“ i
NHERE C KERATERER CRE, RET
Jb. b B R A G EREE REE R Sh 1145, ¥ LIEE
FEIEEHOEERE, B n] Rt e L g e
#73% (thin layer chromatography, TLC) & =X e
W% F8 & #fr 1% (high performance liguid chroma-
tography, HPLC) FLASE Bl & iE &, T AR AP fE

ww—

7 |

Correspondence to . Shu-Shen Hung

317

Accepted for Publication : Oct. 6, 1994



Journal of Food and Drug Analysis. 1994, 2(4)

%B‘—’Pﬁ‘éﬁﬁﬁkﬁﬁ HEBFRG RN, e

{7 B RRF 12 D053 1R il 181 5
’f’iﬁmZﬁ?E
MR A E

AFHE DA RE S RBER199209H F 19934
4HM, et ZHE. 59 %’4@&%#&%@%?%
s, EEME A ER SN, g EiHE
(&b, BkE) fhifg e84, i
2548, LAR ra S bl (& ) i
A (8RR BB ) B (EXKHE,

E L 25 A RE

LB L) s
2 1F A Rt

M R B S ) AR (9 ) L EFRE(S
) EBEEQIUE) . ZEE(3MG) RHEE(37

), HET 143 R AR EE,
ZRAEREEE

H R FEB (aflatoxin B, AFB)EAE 5 A £

RMEVVEH R, HEF. 2/

AR BRBERS

b I 2 T%%Rﬁﬁ%&%ﬁm PIBR R G 15 R 3%

%] BakerZy 8] B oh, A<,

. 90%

I B 7 1 g A

# (pre-coated TLC plates silica gel 60 without
fluorescent)Bl| BB EE Merck s Al i, B E®&H &
*%fi’ﬁimﬁ & (potato dextrose agar)fs 3 B Difco

INE|FE g, A. ﬂavm/pammu us agar (AFPA)R &

HOxoidZS 8] E b, BE XL ELM

al diagnostic systems Corp., MI.,

T AEERREHRIETE

ppmZ BFF 5 #& (stock solution),

UIMEEEZE 100 ppb, FREETRERERIRE %ﬁzﬁ*ﬁiﬁ,
K ABERHAT I < MR LR

H& H Internation-
USA.

f%%% %JJ\ 11 &Zm%z’*%ﬁﬁ]ﬁxiﬁﬁ 5°3 @ 10

= .L/{ Lzﬁbﬂ

£0,0.25,1.0,2.5

5.0 ng/ml, BRI 2R UL HEREFE

ERIRBEE - S 8ES H

FHETF

fE IR SE{E 2 Logit

(B/Bo)BE{F & , M1 Logit B/Bo B fE = ln[(B/BO)/

| —(B/Bo)], & msﬁﬂimiﬁﬁﬁmﬁ“ﬁ £ 45005

< W EAE , T Bo Bl F& < 2=

ZWRICIE, 1nHlF B AR B EL

N EEERSRZATE
(IR 3

(%)

1 BEEBEEHER

HAEMR R T

BRI EM

318

BEEREE AR R P ERL, S LA
A R E A S TR S A Rl S e B
G, Bl s T8 0 KoE BB, ASRE R
&, 12@%%#@ S AFB, ELISAEH, H{aHl
i B (detection limit) £50.1 ppb, I2 & &t 2 [B]HY
AR F85~107%.

2. [ HE NI REFE - ﬁﬁ%ﬁmﬂﬁlrjﬁﬂ:@%(}?%ﬁ

B, G 0 {REEE | 8 1%, FEURRAE S0 g 72250

mlZBBR T, IIA S0 miZ HHEE/ 7KIEHE(80/20, v/v)
LR IREE 105788, OB TR#iE 3078 %k, iU L
& VT IR UK, LALAFB, ELISA BRI TH 18
FEB Rl EERLB TR B, RIn] 4
TRBEFRHH,

3. ARG EHBRES B KAFB, ELISAE
FHERETF PR LT, BRO. 1 mIARdE, 2L0.9 mIEHH
AT B < SRR 10, RE R E & HEEB L
B L, 4 BN A 20 B R AR e
B IR (B B BEHH , positive control) . BREEAE (BB
$1EHH L negative control) RRIBEEE & Z BRI % 4K
FF A 100 ;zlé/JAFB;ﬁ?’fiz ..... T #g(enzyme conju-
gate), BRI E2097 88, B LA HEE de3~4
R, BB %, IMATELRG < & E (subs-
trate) ARIBUR S ELBIES 101, v/v)TERE150 pl, BCHE
1057 8 1% , IIA 150 plZ 15 1k RIEYEHZ 1M phos-
phoric acid, LA EIA reader (Stat Fax 303 plus.,
Aware technol. Inc., Florida, U.S.A) ¥ 45038
HU(Z2F K EF650 nm) HIKE{E,

CEREE
%H@fx—“gﬁ}%%zﬁ(f“fﬂﬁ? %’44576657“E

ﬁUéﬁéﬁfEmLt?ﬁﬁ%' ﬁ*‘fﬁ —I%%% B'Jur iii”“ﬂl
THIE AMAREE AL T ke,

hAokGyEsRZRE"

MR b 23 g, & S 2 B A8 (Memmert,
Schwabach, West Germany)H*, PA130 = 2°Cia /¥
ARz ER60 57 12, T RS AR as N, i Gl 121
5, W INERFEIRER L,

N EEMZAE

(i R EERE R B E R IR BB R R
12925, N62334121 )53,

DR R ERERCHE  FER LR
A. flavus R parasiticus BAREE 4, [ R B ok 0] A1,
HAFPAEIEMER B FLIEE Y,




Journal of Food and Drug Analysis. 1994, 2(4)

e RETEm FIREFAE 2 NAHOD, HAFR 20 ppbZ RE

- o . FEERERS 1S ppbld T,
TRETARSRZIRERE HE L, AL P
o kB R — M A MR E A5 3 (hepatoto- S LIEAERB B BT T, BB Em &
xin) 5 BUE( (carcinogen), {EI TR L2 et & B feEE. X KE M TEEFYHE
FLIREA 7 o R 32 B A\ B A e e v 2% A B FHIRE T R AR H (1010 18 i H S R R R H R
PGS A AR B S RSP a] Bers S B & ﬂ?%ﬁmm% TRA]REH B AL RO B R e %
FZ S THE IRV, £ —HIE & B E & Bdb, Garrido$ AU ORI F RN & FEY) 4 &3
P EBERIRE R4 Hhlg TR ER HEEBERZA. flavusFERE, B8 E e
FER A ERTERES ppbl A T4, HEg R ZIRE L EMERIRAENEY cBE, MEEEE
1 [E KA T 2 5~30 ppb.Z ], MBI K @mL AL RS AR B e R 2L+ 320 I AR A R
HERTFHTO0509 A HEESH , FRIME R HE Uk AR #IRT, R B AERAESRERRTEN
etk KRN, HERER ZRETER20 ppb L, H R REEE AR, MEERMER R E
Bl s AERHR], MERBQ2FEAHRHE RS EHE A E s R, R EE Bl P R =R

Table 1. Selected international regulation limits for aflatoxins in foods

Country Food product maximum level (ppb)
Australia All 5.0
Peanut & peanut 15.0
products
Canada Nut & nut products 15.0
Denmark Peanuts 10.0
Finland All 5.0
France All 10.0
Infant foods 5.0
Indha All 30.0
[srael Grains & nuts 20.0
[taly Peanuts 50.0
Japan All 10.0
Norway All 5.0
Sweden All 5.0
Milk 0.5
United Kingdom All 10.0
United States”™ Peanuts, corn 20.0
Milk 0.5
USSR All 5.0
Republic of Ching Peanuts, corn, 15.0
Rice, sorghum, beans, 10.0
wheat & nuts
Fats & oils 10.0
Milk 0.5
Milk powder 5.0
Others 10.0

* U.S. Food and Drug Administration’s action level for aflatoxin.
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Table 2. Classification and regulation limits for aflatoxins in food samples from Mainland China

Food product No. of Percentage Maximun level
Sample (%) (ppb)”
Peanut & peanut ¥ 7.0 15
products
Rice & rice products l 0.9 10
Sorghum & sorghum 2 1.8 10
products

Bean & bean products 7 6.1 10

Wheat & wheat products 2 1.8 10

Nut & nut products 9 7.9 10

Preserved fruits 21 18.4 10

Pumpkin seeds 9 7.9 0

Lotus seeds 5 4.4 0

Tea samples 13 1.4 10

Others 37 324 10

Total 114 100.0 [O~15

* Department of Health, Executive Yuan's action level for aflatoxin,
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Y=—23.29X—3.04 (r=0.998)
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Figure 1. Standard curve for AFB, by competitive

enzyme immunoassay Kits
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Table 3. Water content and aflatoxin B, ELISA test results in food samples from Mainland China

Water content No. of Percentage Aflatoxin B,
(U) Sample { %] positive/negative
< 10 41 36.0 6% 35
H~ < 15 74 210 ()24
| 3~ 28 30 263 0/30
=25 o 16.7 0/19

« Sivoout of thirteen tea samples showed AFB; false-positive reaction by ELISA Kits. but in confirmatory TLC ana-

lvsis. none of them showing to be AFB. contaminated.
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Table 4. Survey of water content and atlatoxin producing strains in food samples from Mainland China

Samples Temperature Water Aflatoxin
O content(%o) producing strain

Ginkgo 17~22°C 438 - -

(H5)

Ginkgo/hulled 4~5 “°C 15.5 —

(B3R, B3

Pumpkin seeds 17~22°C 4.7 —

(HAF)

Resin 17~22°C 18.7 —

(HHEJHZ)

Almond slice 17~22°C 5.1 —

(H)

Eurvales semen 17~22°C 16.5 —

(H)

Day lily [7~22°C 249 —

(&51)

Dolichoris semen [ 7~22°C 7.0

(HRE)

Lotus seeds | 7~22°C 10.8 —

()

Almond paste 17~22°C 2.7 -

powder

(P78

Tea [ 7~22°C 8.8 -

(ETREAR)

* =" represents AFPA medium negative.
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Incidence of Aflatoxin B: in Foods Imported from
Mainland China

SHU-SHEN HUNG, TSUEY-PING HUANG., HSI-CHIN KO AND DANIEL YANG-CHIH SHIH

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan

161-2, Kuen Yang Street, Nan Kang, Taipei, Taiwan, R.O.C.

ABSTRACT

Aflatoxins are potent hepatotoxins and car-
cinogens; aflatoxin Bi (AFB)) is the most toxic
of the group. To comply with food sanitation
and safety requirements by this government, the
investigation emphasized detecting aflatoxin B,
found in foods brought into Taiwan personally
or through other channels from Mainland China
and sold in open markets. AFB; in 114 food sa-
mples was tested by ELISA, then its presence
was confirmed by thin layer chromatography-
high performance liquid chromatography (TLC-
HPLC). The results showed that six tea samples
had AFB, false-positive reaction (the detection

limit of the kit 1s 0.05 ~ 0.1 ppb). but in fur-
ther analysis by using TLC, in none of 114 sa-
mples was AFB, detected. however, the usual
packing style for food from Mainland China
was packed without hermetic seal (48.2%); the
secondary packing style was a plastic package
with hermetic seal (30.7%); only 23.7% ot the
total samples were labelled with names and ad-
age-
government

dresses of manufacturers or Intermedian
ncies. This the ROC
should continuingly inspect the Mainland China
food products to ensure the safety and health of

indicated

domestic consumers.

Key Words : Foods, Aflatoxin B, Mainland China, ELISA Kits.
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