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TERERS TR FEZBIAR
AhE  EEAE MR MRS
T BEY) R o
wm R
& Faflatoxin) & — B AW BRI AL ARS8 A, AP A XM EFB (HHAFB) &
WREE BAAERASITHRELESH AT EZ TR mEHBASAILCHLAECEHEENMA
FTRAMBREZAERESGHHARK, AL EFETARMNAER ST I RBELB,. BRHAC
A S, 2 (TH) BRAOH) . HA(SRA, SRRASH L) RN THOH).
HFHOGHE).E£HBQLE) A EH3H) AL HSTH), 23114442 &2, Bl
BEPRELAMGERE P2 AL  HATREMAN S B AL E % 55 (TLC-HPLO) % T
AR B TS, EAAFB M £ £ 2w (AR ERA0.05~0.1 ppb)AR&E ¥ = F454%, 5L
PO X ERE A AAFB ZBGHRR A28 B BT R — T Z B BT | 14
kB RWEEB AR EARER SIS EFEURBEY XK $,16482%, HABHR KM
30.7%) A e AR oo R LA L EREREINKERN R L FHEFE, A A4
MG RZ23 7%, BT AR KRR S AT R, I ERFS AR, L AERB AR
T4 Z B &,
B Bn B AR S TR 7%, R A S M A
S]] & ER OB ER, T% AORETTE 240428
TP EBME RS SR, HIERAER.7%, Rk
o B 7 3 (aflatoxins) B A B B KA & UH HEETE AR EE60~5010 ppb, W HEE K HEER
W(stmnddz) metabolites), £5 = A ﬁzm [ a] F BEYRICETRR R B D TR B L 888 K TR
ANBHy —H, [V EFEF T2 F Aspc-*rgzlt’mf% HARRTG e i), A I & S B R M E AT A
Penic z![zwz%&f‘mwfﬁﬂﬁ%f@i@fé’Z1"ﬁrﬁl»lA fla- HESE VB E [E E R, MBI ER,
vus KA. parasiticus &8 % FH B SCRR S P RIS rh ) H 2485, .U/Ufl. X
< B E B s SR %m%T{ETﬁﬁﬁﬂ%ﬁ =) ANUAFTE KRR IRiFSE, REEESLZ Bon, T
i Fe RS e &2, 00 55 LR B BRI B A H E%‘rm.f SEEII=g2i g ﬁﬁ%%ﬁj\&
s F S TE1960FERF B S 4 +HEEAKERE i, AMAFHESESTTEENES Tﬂf_ém@
Hzﬁ%%ﬁ%wﬁfﬁ%ZEjﬁ [IEIESE - F 27 2K, R B A A B L%ﬁ:@)&ﬁﬁfr“ i
"""""" f"}Gdgmrc HNE 19825 1989 R T3 ANEERE 2 KB RSP EE R, R
fﬁ‘ﬁ SEeaNTEfLEE s, IR E Jb. b B R A G EREE REE R Sh 1145, ¥ LIEE
8 9% SIS, HEBE R G R ERRENEY) FIEERPOEEE, S n Rt s Ll g e
B M (US. Food and Drug Administration) #2 #73% (thin layer chromatography, TLC) & =X e
ﬁ-_f AR H 2 BT FEK 20 ppbs R, BRI W& 8 F& AT i (high performance liguid chroma-
B R A 075 LR, (R RS RALAR fE o i M tography, HPLC) FLASE Bl & iE &, T AR AP fE
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%Bﬁ cHHBR ARE R AP EHE R G LR/, if BAHBERUE R B E B RS, ]2 LA
ITHBBIEENERREE T 253 HfE I R K B SR e A, 5 A Rl e FE 23R
F*MZME Gy, Bl ETERN R E B AE RFEEP
{5, 12@%%#@ tHESAFB, ELISAEM, H{gH
e s fi R (detection limit)£50.1 ppb, 2 8 4 2 B
*Xﬂﬁ.ﬁff Y%’ﬁ g @USSM 1070/(}(.}
] 2. *ﬁﬁ%fﬁl:@fﬁ' ﬁﬁ%ﬁmﬂﬁlrjﬁﬂ:@%(}?%ﬁ
— R B, & A0 RS EE | s 8%, FREURRRE SO giE 12250
A REPT R R EE (R 19925E9 H 19934 mIBEBAR T, HIA S0 mlZ RS/ KB HE(80/20, v/v)
4HM, BEAL. BEE. A %’m&%?ﬁé‘#@%f% R IRIE 10978, =R TRRE3078 %, LD
i, EEMEAERSNF, Ed e LS R s TR VU ARE . LLAFB, ELISAEHAE TEHEY
(&b, BekE) fhifgesd, hEftulE (&9 & ) Hhls HHARB 2R R AFERLA R, BIn] A
2548, LUK R b (5 1) g2 14 S B i e TEBER 2 (EH],
A (8RR BB ) B (EXKHE, 3.BFERETEMHRELE (KAFB, ELISAE
BB S N FE ) CE-FHE(S FHERVE T AP AR T, B0 1 mIR¥E, LL0.9 mIEH
) ESEQIE) . ZEEMEF) RHER(37 FRfd < MR R 1 0%, P E R EE H R EFEB L
), e 14F BRI, B L, 4 BN A 20 B R AR e
— HERIEEN L (T

H B FEB (aflatoxin B, AFB)fE#E
ﬁm%%mﬁ

$HHEAH, positive control) . M EERE (2T
¥1HE4H . negative control) R iEE

T BRARIR K
* [ FF A 100 ;zlé/JAFB;ﬁ?’fiz ..... T #8 (enzyme conju-
it B, 2B R OB ABESS gate), (B FE R N FE209 8, B LG TETE3I~4
AbEE B T B M T REAE], REE R &R E R, BEaMEBE, MAEERS Z EE (subs-
] BakerZ\ 7 FE i, KL I 90% HEE R & AT trate) ARIBUR S ELBIES 101, v/v)TERE150 pl, BCHE
# (pre-coated TLC plates silica gel 60 without 1057887, TN 150 plZ #2 1E R FEVEHE IM phos-
fluorescent) Bl B E R Merck 2y Al i b, HEnE#®H & phoric acid, A EIA reader (Stat Fax 303 plus
*%5’”’%%% & (potato dextrose agar)fs 3 B Difco Aware technol. Inc., Florida, U.S.A) ¥ K 45058
INBIEES, A. flavus/ parasiticus agar (AFPA)E 5 HU( 25 B R 55650 nm) HIKE(E,
HOxoid > B E bh, B %% E4HE H Internation- C)ERE &
al diagnostic systems Corp., M1, US.A. ZWHEFNE A ERT 44526657 2
— : gt F)oo e ETERE R ERRE,
= RRERRFRZRE A B 7, B9 45 K 1 DL B
FERE R A2 4 mIEIINIR R &24 g AFBZ FREImEEAET T E B,
R /IR L B2 52 SV T S A 75 10 e
ppmZ B A #& (stock solution), FF LA EE 8 & 1 A KNERZAE
UMEEE100 ppb, FrE TR R ZIX EHAIG R, B M HUTK dn 2~3 g, (B 0 §2 B #8 (Memmert,
KA BRI 2 M AL SB  £50,0.25,1.0,2.5 Schwabach, West Germany)H?, PA130 = 2°CiRE
& 5.0 ng/ml, A AR 2 g/ A L I B S F T IBAEZER60 T 1%, BUT IS ARZERER (N im Al 14
EIRWRTE & B BUE ¥ HAH B FE KB & Logit &, W BRFERER L,
(B/Bo) B{EEE , 1] Logit B/Ba%{ﬂé‘mm[(ﬁme)/ o :
| — (B/Bo)], HH BRI/~ S s HE 5L A 1 R4 SORS BEMZAE
ZIRNAE, T BoR FARZEH HIEMEAEMERE K E T (i R EERE R B E R IR BB R R
Z WRGAE, InBIlES H R BHEL 12925, N62331 251K,
, PR DR R ERERCHE  FER LR
R xEsRSBZAE A. flavus K parasiticus %ﬁ?@ A, bR R R B AT A
(PR A3 FHAFPABIEMRS B E FLIEE 1Y,
1. BREEEH RO BREERREER
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g itk FIRERAE 2 A0S, H AR 20 ppbZ FRE

o o = ; SR ERS1S ppbld |,
TRETARSRZIRERE HE L, AL P
o kB R — M A MR E A5 3 (hepatoto- S LIEAERB B BT T, BB Em &
xin) K BUEY)(carcinogen), LTI TR L2 Mat & B E BEE B RE R TEEFYNE
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 & nice 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,
B R 175 B e, BLTP B 5 E 2k BRI (L4 9 Y L2 B S PP B 2 S 5 1
RERESTHERERGRCEMR, KHERH] FL,EH L AARE B EPOEEER HEY 0
e ME G R R, BRI, M8 RKErRFEEEHIMPRLP O EEER
RIEAHE B8 NG TERREEE, SIS ZREE K KRB R e B
K, %E%*#%ﬁ&@fﬁ ViR S Al 2 e R
_ . : VB G700 79 HE ch R B 98 ER AL 2 A
—ARRMBERA 2R AR B P 77 4 LA TR RIAFB

FEBEZ MRS, SRRt ir = %S AR 0 R S T R R R Bl

%%, 48.2% , HRIKFF B (30.7%). &% (8. EﬁiHPL( JiEZ1ES, f;%ﬁjﬁﬁ?fﬁ?f %a@z{fm
8% ). HEE(7.9%). HEE(3.5% ) ke H RIS zj*”" AT MR B, AR S B
9%), HAVELE: EAIEEE %ﬁ%ﬁ‘ﬁ%%iﬁfﬁuﬁ&m e S K R RGBS M T ?‘%N‘**it@xi‘f%
b R, B R 82 23.7% , oo DARE S e ¥ G EHEIHPLCIEAR E EAFBIE ”'
7 A B B B T M, AE8R.9% (814 /91 ), BB E R = P>005)H
H RS (75%) &% (60%) BLEe , AR IAS b, ML A FH £ R LIAFB, ELISAZE %H%JH %rﬁﬁ:%jt

BEEEES0% , AT A AR R AL LR UR % /Y PR AR TR I Ed R
RUEE R S8 88 HRE R AR SR A TL5E 28.6% (1014 /35 Fo B2 3 R RE % R IE 4 Ak (direct competitive
{4, T HCE B S B ARE B Y7 B S AR ELISA), BMfEE @ BE YIS < s g b, T A 8RR
T, KRS SR RN R EEEECPE B2 K S O SR A B o s i s

TR TR BR B% F 5 5 38 (aflatoxin-enzyme conjugates)an Al 15
= MEBEE ST [_J,z‘“% M ENDIE, A ARG A ";@ B w %

SRS AV HEERMESSEREDUE

ERR S &8s R 2 HE, BERIEE 5 iiﬁ'%-fﬁtﬁ%@t_ ek vz Ml Lﬁ@@fﬁ:m
(enzyme-linked immunosorbent assay, ELISA)#{] AT Al oK A5 2 B AE ph AR (2] — ) B —fINH ek, RE
U Bf% i (radioimmunoassay, RIAYE BHE .2 i T "Tﬂﬁﬁgm{z& A B S BT RE iﬁi{;h‘%@ﬁ%u ke
RIZIM i, BN IR A S EREE, JrEkaE , HAT 5 < WO E B, 8] — B[R DARE 2 %
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0.0
ol Y i A PR AS S RS HE P EHES T
| {E LA A0 Fusarium B E A1 ﬁ%é}ﬁkﬁfﬁ“ﬁﬁiéﬁ
g —2.0 £% 20~25%, Aspergillus 8 s Penicillium =R T
?E—3o~ 13~ 18% & [H, Mt = B2 B4 A B rT He > R
B b 7 A R R ), R TE S 1T 35 BB A AT AT,
~ —40} s BE KB B S 2 K & B 0~10%, 10~
—sol 15%, 15~~25% & 25%LA EF (R =), KA
| KEARGASUGZER S, WA IR a7
—6.0 ; . . ot T LA 25% 7 =
208 —04 00 0.4 038 i’: j‘%iﬂ;ﬁg; éjjf;és?;ﬂlﬂ BAST & BEAR

Log Conc. of AFB: (ppb) o 7

FIIFFAFB, ELISA EHHIEKRE B 5L H & %X
Figure 1. Standard curve for AFB: by competitive EERERER REBERESR ot (RE)E
enzyme immunoassay kits AR EREFR BN RIE, AH AR
H0.2~0.5.2 Bt %*”ﬁ)\ﬁrmz*ﬁ@ AR
EHE R ETEHE10~15 ppb AFB, W T/ &
EEABRAERESER JEEHR, EAFB B HENETHHEMERERTEBEEFIEEE
50,25~ 5 ng/mlis, B HI 5 R ARl R 2 BR1E 210 ppbZ HE S R E— 4 UG ' A EH T ik
AR BL O] 3E0.998, M R M HEAHE Rl 3 TLC-HPLC bzzﬁ%u%/@ui%mﬁé e g AT vk
£ 5~100 ppb AFB,, # J {2052 F ELISA /7 4 2 %R BB A (B, B, G. G:)E%
{WIJ EAN R Mﬁ%‘fﬂ-- ---- FROHE SABR RS R B T IR E"{JR@LE@,U TR AR TFE R
fEE I — RGE T AR, %%??éu?%ﬁf’%ﬁ SHEE, DA ER e R EREE K & EE
gy &§ %%{?ﬁ@ W, Ha MR R J@ 1E10% LT (R 1.5%~8.4% ), H R EZ HTR
#E i o AR PE R B R E I DR B MR fiﬁ'ﬁfr}mi@ﬁ FEM“’"“:~ f»fﬁm],ﬁﬁz#@ﬁ A BE 614
FEHHE, DU R AR, B0 T AN E %Ff 4 THEER, R E
%L‘“ s ﬁ?—%‘ ?3%& ERH 2 A AR R £ 01 30% 2 . B A b A A 1B 1% (false po-
------ h 7B, - Y £50.05 ppb A20.1 ppb sitive Hﬂ‘ f%s 26 fﬂﬁﬁﬂﬁ#%ﬁ%ﬂzwﬁﬁﬁiﬁ & e

MB {@J-f-*xifuﬁ LLISA % SRR R I T TE VST AT SEE RS B, B 1 14 FAY KRR R i
Rl /78 P R W PR HAFB..

5, B Bm@aﬁ Ff}"*l z--a-@; 24 .62%, hﬁ: 50. @4 Yoo AL HE WE ﬂ:L ‘

M - A EGEERPCEBSEELERK

{12 (ETHIREER 71 #20.05~0.1 ppb 2 1, LA LA AR BRELR

T BE A L TR ﬁzs‘ﬁ F e LR A r--ef%rf‘a*‘m Hacking D H iR AFPAGE MRS
(A 1/ ) B A Hod 3R X R RS2 75 oK EREBHEEATPGEEBE X FERAEE

g — % ?ET HepE b s B 2 AR, KA. flavus
KA. parasiticus V] {F AFPA FFE/F AHBHAY &~ 18

m.AkSESBEREWMSE A

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.

321



Ll

ol
o
e
HD
QN
A
1o}
il
J]]

52 (TR EZEIS ] www.angle.com.tw

AT

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

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.

¢ F7 JHE . ﬁ“c,dmdg;%f)\wm JAFPA BT &k 5% 13 #) s HE R ek R T
] REFEAE A R R R, éﬁzﬁzﬁﬁ llﬁ%’%%ﬁ"%‘ lhllﬁ*ﬂ&i%‘@ﬁg?@(ﬂﬁ,__{zé‘,L/LAFB; ELISAHIG,
Rl < i BRI B PDARS B 3 HHkH 1 7F8% IR AT =
B, WM AFPARHAT, £230°CHEEFE 48/ K

R 2L RS R (R #E 2R 1 3R E R 0] IS AFPARHE] o o
AR EN AR~ R 2R A, BE A | = i

1
B fmag R W A, flavus B2 A. parasiticus PR R EE
B IRFAE , XK &8 K 10% 2 N HEmEs, /£

AL R 11408 ABE 2 5 AR 2
A

IR BT D, ELSA RS f gy BRI BRI 7 100,
HAF B 98 T 7 AR o S L o 256 AU RE B TS ’“ﬂﬁM%ﬁ‘m@*“wﬁﬁ Sl
B UK 5920 7 L AR B, DA (R B A £2 ) 2 % % 1
1y =| [111 Jx 4

W (17~22°C) B i (4°C) IR T ﬁ AR o

o A A O SR e 4 ﬂ‘ﬁ( ER BT 2 AR

s R B R U S %ﬁz{& HEF, £ 5 2 EEL

a}x"ﬁ*[?*% Bygiha] &

£, 4945 B LR
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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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