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Number: CCMP95-RD-019

Survey of Mycotoxins Contamination
in Chinese Medicines - Ochratoxin A,
Fumonisin B1 and T2 Toxin.

Deng Jeng-Shyan

Asia University

ABSTRACT

Aim:

Ochratoxin A (OTA) is produced by several species of the fungal genera
Aspergillus and Penicillium. OTA has both antibiotic and toxic properties, the most
important of which are its nephrotoxic, carcinogenic, and immunotoxic properties.
It has been the cause of a nephropathy in many countries. Some evidence suggests
that Balkan endemic nephropathy is an environmentally induced disease, related
to exposure to fungal such as OTA. Within the last year, we proceeded the above
mycotoxin project to established the methods of analysis of OTA in Chinese
medicines. The method was applied to 25 samples of Massa Medicata Fermentata,
OTA was detected in 16 samples, measurable at 0.29-19.8 ug/kg. The purpose of the
sub-subject [ was to investigate the presence of OTA in Massa Medicata Fermentata
collected from retail shops in China . And the occurrence of OTA in what are some
of the most widely used spices in Indian cooking such as black pepper, coriander
seeds, powdered ginger and turmeric powder was demonstrated, the 10 kinds of
pungent Chinese crude drugs were analyzed.

Fumonisins (FB1) are toxins produced by Fusarium species that grow on
several agricultural commodities in the field or during storage. Consumption of
fumonisins can result in cancer of the esophagus.The trichothecene mycotoxins
are low molecular weight (250-500 daltons) nonvolatile compounds produced by
filamentous fungi (molds) of the genera Fusarium, Myrotecium, Trichoderma,
Stachybotrys and others. T-2 toxins may enter the body through the skin and
digestive or respiratory epithelium. The air attacks in Laos have been described as

“yellow rain” and consisted of a shower of sticky, yellow liquid that sounded like
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rain as it fell from the sky.

The purpose of this study was to investigate the presence of OTA, Fumonisins
and T-2 toxin in Chinese Crude Drugs in Taiwan . We first established the methods
of analysis of OTA, Fumonisins and T-2 toxin, then the samples of Chinese crude
drugs were collected from traditional markets or retail shops and analyzed for the
mycotoxins. Using organic solvents extraction, immunoaffinity column(solid phase
extraction ) clean up and HPLC to analyze 33 kinds of Chinese crude drugs.
Method:

The method used commercial immunoaffinity columns for clean-up and
HPLC with fluorescence detection for quantification of the toxin. For ochratoxin
A, the samples were extracted with 20 mL solution (methanol : 1% sodium bicar-
bonate =70:30) , filtered and applied to an OchraTest immunoaffinity column. The
column was washed with 10 ml PBS buffer solution containing 0.01 % Tween-20
and followed by water. OTA was eluted with methanol and quantified by reversed-
phase HPLC with fluorometric detection (excitation wavelength 333 nm, emission
wavelength 477 nm) using acetonitrile—water—acetic acid (45:54:1) as mobile phase.
For Fumonisin B1, the fumonisins do not absorb UV light or fluoresce; therefore,
derivatizing reagents are used for detection when separation is by high performance
liquid chromatography (HPLC). The standard derivatizing reagent used for HPLC is
ortho-phthalaldehyde (OPA) plus 2-mercaptoethanol (ME) reaction partner. For T2
toxicity, The method uses immunoaffinity columns containing antibodies specific
for T-2 for extract clean-up, pre-column derivatization with 1-AN and HPLC with
fluorescence detection for toxin determination. Ground cereal samples were extract-
ed with methanol-water (80:20, v/v), the extracts were purified by immunoaffinity
columns and the toxin was quantified by reversed-phase HPLC with fluorometric
detection (excitation wavelength 381 nm, emission wavelength 470 nm) after de-
rivatization with 1-AN.

Results and Discussion:

The regression equations of OTA was Y=0.5508-0.64834X (r=0.9999),
Fomonisin B1 was r=0.9999 and T2 was Y =0.00967397X—0.00826326
(r=0.9982). The intraday and interday relative standard deviations of OTA , FB1
and T2 were at the levels of 0.37-4.87 % and 1.53-5.55 %, respectively. Detection
limit was 0.01 (OTA), 30(FB1), 1.0(T2) ng/ml based on a signal-to-noise ratio of 3:1.
The average OTA recoveries from spiked mycotoxins-free crude drugs varied from
83.5-105.6%, and RSD% ranged from 4 to 6%.

The methods were applied to about 23-35 different samples, OTA was
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detected in 33 samples of Massa Medicata Fermentata, 3 samples of Fructus Anisi
Stellati, 8 samples of Fructus Piperis Nigri, 23 samples of Rhizoma Curcumae
Longae and FB1 was detected in 8 samples of Fructus Piperis Nigri, 5 samples of
Semen Nelumbinis and T2 was detected in 3 samples of Semen Coicis, 2 samples
of Semen Sojae Praeparatum, measurable at 0.29-36.78 ~ 0.46-1.73 ~ 0.38-13.22 ~
1.38-9.85 ~ 0.12-1.53 ~ 0.25-11.82 ~ 47.50-89.53 ~ 25.30-65.50 pg/kg.

In conclusion, this study had shown that the HPLC method could be applied
successfully to analyze OTA, FB1 and T2 occurred in the traditional Chinese herbal
medicines. Therefore, an easy and suitable method for the detection and assay of
OTA, FBI1 and T2 in traditional Chinese medicines was established.

Keywords: Ochratoxin A , Fumonisin B1, T2, immunoaffinity column, HPLC
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RIR AR AT 2 % JaE

PARASS 4oflf ~ R K& 2 A& d 300 p Rk
B R AR SRS B LS A T pﬁ?m
BRFA*2 EFASTHAZF ZA AL ar PR Ao LREDI ZIR T
4 #& Aflatoxin ~ Ochratoxin A ~ fumonisins + DON(Deoxynivalenol, T2)
d > mycotoxins #3F F AR LA i B A KR e EL > H
L3 fpoaE 2 R a1 EE § ERTRK q,?k;g,}%%a T A AY
HE O T ot d 2R g adEVE R A 2 ang E 04
EPp LR A RO

us World
Total Aflatoxins 20 ppb 0- 20 ppb
Ochratoxin 4 ppb 5-200 ppb
Zearalenone . 60- 1000 ppb
Vomitoxin ( DON ) 1000 ppb ~ 500- 750 ppb
Total Fumonisins 2-4 ppm 2- 1000 ppb

#gd* Ziew 8= 28w A - X RO EFASF & 0 & Aspergillus
g Penlcllhum@}ngu?]“rﬁfL 4 ez @»I*‘&T}?}«f" RS FALTG TRS
ﬁfﬁﬁgﬂ“rﬁ‘ix*waiﬂwé’i@}ﬁgﬂ*w’ﬁﬁé
A2 TR D) o 3 BeE o B Y R 2 L A,ifr? ,PW T L
'H}.%F BT l’;C_‘[()TzAx7 "ﬂ\’}"’l’ J'_«u% vz }\/pliﬁ*%r' B"OTA @
#-i g ¢ 1k 52 PBS (Phosphate- bufferedsahne)/p s ﬁ-—ﬁ 13 AR A
FAETE SRl 013 LA {8 T % phenylsilane

rﬁaﬂ"f& kg e B R 2 7 IR E B B ILCH X
% § @9 5 (#Fu e @%fﬁ)ﬂ'? mOTAF] 4 d Zimme

and Dick (1995)(24)’?1 o

& 8 & % Fumonisins™ % - p AR 3 & E F{4 3 R0V
% » # 32FB1 ~ FB2 ~ FB3 ~ FB4 ~ FAl % FA2 - H ﬂllFBlwurﬂﬁxm=
AT TE S o AR FREEOE L - AREORET S HRE T
i A REREIFOM AT A EP R SRR T T
A, r{’d AR SR 1 ,,,157{(78) o

PSR AT BRI et E R B E ﬁﬁ WA
FFEF L ERFR EHEP T RS EE 2 2 (IBAS B0
Fh) LB ABNENE LN A AE RS RS EATHD >

B e "55(9 10) o
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%f%“;f?v 8t H r 9387 B 3 5093931691955 o 2 Ar‘%

A+ 2% > F 3242 B &7 REF Z BlfrB22 % > 1 &
&'JOPAPiW\"J@F#‘ fghrd v F o

FTHREZZFAY BRI 2L B B g E AT
*ﬁ’d RERZREN L ERAPFE VLR A7 F B RARG R
v B o Ep o R RGEE o
p BMT-24 3 cnRPARM 2472 2L A1 1 A L5 9730 % >
ofad ARSI B a2 a2 AR ;%(Fusarlum)% A 4
R %*ugiﬂﬁﬁﬁﬁ’iﬁ%ﬁ’%?%
&«E—r ’ T2 (Trichothecene)# % ¥ - ik F > 1 & d 4k7 2 {2 Kb HA
EA) lEL\%L%‘\ - LR UTRE S TR % d @&ag?,g:riﬁ, 4 “’f“% s 333@
B g,y,ﬂgtr—“iaj VR AR R BT e AR T
MR M B AR R R TR SR p o 37 Ldp
£ fe} T 012 -

B AT-24 2 4473 FdeT Lorid > U Ap KR TR RS 2
@520 p o RIAR S 3T B sk AR A AT R K RO 4 & F F) LA s AT
EANLIF- o okl ML Sl AN SO E: 9\%M1chelangelo(15)*“2003ﬁ#&P,\ =
E LB R H I RS T anthroylmtrlleﬂim I e L8

Jm

(

MAAFE S UM ETR (FE Rk v o & 381 nmZ B
btk £ 470 nm) ¥R 0 3 %% Jimenez(1® Pr1ska(17) S }P‘% oL i3 AR Bk
AP

Publications of type A trichothecenes (T2/HT-2 toxin)

Methed Publications Detactor (%) LOD/LOG
o k
C) EcD M5 fp  AekE)
&C a0 40 &0 2500
HFLC 10 95 5 1-1000
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ARETE R
- RHHE BREARE
(-) F%HE pARISEL? 2 AR EZY > AT £ W E 42

(

)

=
R REE Ol T TR N LS EE T s
KAV B fdmp H A AT A WA T F s s
W4 \3&* > (2) k5 # % (Fumonisins) ~ T-25 % 15 %}k
’é%}i N 4li%*/\,§g:—§—¥\%‘ﬁf:\iﬁ P’z\j*g_
;\,\@@,é\fg\ S N S
Jf\'ﬁﬁ:*‘P”Tﬁ‘ﬁégﬂ‘%ﬁ»i*ﬁq"ﬁ?%i

%

=

FAEH > 77 Ik
ﬁwwﬁﬁ(waiﬁﬁawwﬂ Cd R MR S A 20

BEFIEEZEHREK -

B

A4 2A~ %53 2Bl T-24 & % Sk p Sigma2 7 o

2. ApA - " B8 ~ CH3CN 5 LC% > fp Mallinckrodt 2> &
(Kentucky, USA) ; /kfgpk 5 LC% - B A Merck (Hohenbrunn,
Germany) * 42 % & iE/p k2 T LB > 18MQ o

3.PBS / 0.1% Tween-20 Wash Buffer : 2 8.0g NaCl ~ 1.2¢g
Na2HPO4 ~ 0.2g KH2PO4 ~ 0.2g KCIl*4c » 990mli -k » £ #-pHE
# 2 pH 7.0= 5 PBS ° B~1ml Tween-204r 999 ml PBS ¥ fic = PBS /
0.19% Tween-20 Wash Buffer -

4, 1%NaHCO3 : 210g NaHCO3 » ™ k3 f% > 23 2 1L.5%
NaHCO3 : B~50g NaHCO3 » 11-K3 f% > 253 2 1L o

S50 %3 e 2okl (viv) LR EES o

6.0.1M Bifk = & 4073 7% ¢ PoREfL - & 4020.28 5 4r » 1000c.c.t
HPLC% K o #-7 A& 0. IMBEFE = & 4072 7% 1177 2 23 58 &
2y L REVEBEHEC 4 BIEPHE > I ¥ F F LB
(H30ml=+ ) R &3 > pHEE3.35 B 12 L33 4 g E
Ja 0 aiR AT R }?‘gf“ﬁ? # #830minfs ¥ 5 % H 4p o

7.T-2/74 (3 A fe ¢ 1-AN # 430mg » 12 7 %” Z & 1100ml
50ml7k % *+-80°C » DMAP®~32.5mg!? ? ¥ Z_¥ I 100ml > 2~50ml
7k 3%+-80°C o

(3)'52‘3"3

AR R TR 0 BRI ﬁg.]w‘ % %% Waters 600E Gradient Pump -
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it p #5035 B (Autosampler 717+) » i 3 Waters 470 Fluorescence
Detector °

2. ¢ #& % Merck = & Lichrospher 100 RP-18e (5 pm, 4.0 1.D.X250 mm) -
3. #dg 2 5 Millennium 3.245% o
4. ;3 % ig "% % Millipore (PVDF) 13 mm Syringe Filter 0.45 um -
5. B4p % B~ ¥ {Lvicam = £ Othra Test TM affinity column <
6. @ + % T (Mettler Toledo AT201) °
7. % %+ % T (Ohaus Galaxy™ 160) -
= R &2
C)RENE D AP ELRE T RERES S FEF 0 A FH
i

LB RMAE o NEHPFRY Bl N o
(=) el S5 Ap M e ey 2 e R RP G MR DA A
EHaERE > 7 L
Hoehgt oo KRR h R Bk E 0 AR A E 2k R A e

H S P s FATa T R o
C)IREFHRHE D 2L EHEF R P T BHEIA2 L
TEFAN
PERARA AT RS R E 22 NF B4 A2 AR R
AZ4 > 87T REFZZ2TE 297 0 & ,é?,' AP vmE
Pk P EH RS L2008 FARE R 7

l. ¥ 5 ~ Med B4 9% T35+ %ﬁ%%wiﬁ—-rz%
NEFE TR TR T T § s
2. X5 3 2% (Fumonisins) ~ T-24 2 5 4k m > 2328 22 %
WA 2 ¢ F  FF RN R ES S~
SN SN S SN ‘J,E\J,agas\ﬁﬁ;\ésfﬁ\
HE-FAZRN - APF FAEH > ¢ 7 P TRF ke
i%‘ﬁﬁ‘%ﬁ‘é*‘%%‘ﬁ§§#?:45ﬁ6¥ﬁ°
() =477 2 2|
AEE AL HEALARS A4 (A5 E2)
/%@f‘—l%aﬁr%’ R H ek 0 LU BT AR AT E
MAAA PP 2RSS SRE FANHE - i
JACHA TS R 0 3 jEaE 2 i’fﬁi}‘mf&”’4 FPFFELAEV R
CCMP94-RD-005® -

‘¥ %‘Q{ \F‘tﬂ Yo
Es"x; it

wht
&,

’

i
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i § 4 4 (Fumonisins)A 45 = 2 £B93E77 %44 3 ¥ 0939316919
ot aRd A+ R HR& 2242 2@ &SY RE 4 Bl{rB2
2 tesk o UAERATE B HREE B ITR (Y EBRNE K
2k £ 335 nm2 2 5k £ 440 nm) B 0 T L OPAFERE (LS A 0t
Fl o &3 BIP g Y AOAC! %2 e TR B4R %= %

T-24 % & 47 > /2 %P Michelangelo(13)*>+2003 & 3% d12_ = ;2 » 1
Bk A7 g B & 0 o 1-anthroylnitrilei 7 4t8 472 14 F B A
o B K TR (A R B o s L £ 381 nm2 B it
470 nm) #p] > ¥ %+ Jimenez!® ~ Priska?% < )I?c;_ﬂi % AF P
(I)F LR

c»k'

2} Sl
=7
A
S

o

(1) & # MAfesm grg Othra Test TM affinity column %] 48 3 B~(SPE)
yES
¥ 0 B~5 g 40100 mL 1% NaHCOs » 2 3 Imin > Bk
‘v » if & PBS Buffer -
% 1t 1 10 mL PBS Buffer# 10 mL -k -
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PR E B E R Y LA M4 A 3E Othra Test TM
affinity column -
M M3 mLY AR o T R U F F R 0 203
mL ¥ f% T_5 o
(2) B Ap B AT Ap = A A IF F 2 247 F AR AR A AT R
% éi‘l]ﬁ%lié & 5% % Waters 600E Gradient
Pump > %t p #/3 8+ B (Autosampler 717+) » i 3 Waters 470
Fluorescence Detector » ¢ = & Merck 2 # Lichrospher 100
RP-18e (5 um, 4.0 I.D.X250 mm ; ;i &g %% 5 Millipore (PVDF)
13 mm Syringe Filter 0.45 um ; ~ 474/ 894 F dpfh =~ P > #
#4p 5 CH3CN /H20 /CH3COOH (45 : 54 : 1, v/v) » 7wik 5 1.0
mL/min > ¥ P4 & 5333 nm ~ 477 nm °
2. K5 F %
K5 & 2Bl #F - 7 fg(o-phthaldialdehyde):& {7 T4 i+ &
o THULBEREITEH M EREE Bk TR (R
% ks L 335 nmZ % 5L £ 440 nm) R 0 ¥ 0 OPA;%&IE%IJ
BEAEDFRFALE R AR E F FAp R 4 T fR 2
0.1 M BRELE = & 40 12TT7 2 23 (VI bR 5 > MERRE A BEpH
3.35t > Mm iR 0 iR AT F iﬁ»%)%;’f“,f # 30 min{s & i€ &
AP% R 0 ok & 335 nm#Z £ 440 nm o T 2 OPAZERAE|E (7
i T4 F R 0 oriE 5 1.0 ml/min o 55 B2 2 ; # b B
(5 B5g » 400.5gNaCl4r10 ml® i : k=80 :20 (& Hz o : v
e tok=1:1:2)  LFAERFI0O min> * - g Bip - g
%4 ml4e16 mlsPBS (7 e Tween 207PBS) » £ X ifjg > @ *
P RRIR AR o P10 mUjiR e » LA ReE o NEFLF
@R o %10 ml PBSi— = o * 1.5 ml HPLC? ﬁwz?ﬁ%??‘é% ¢
P35 0 RFE £ %2 mlen? fRie > & & E 2 o (I
LT 3.5 ml) jE? HREFC o £ % 200 o 15T R R B P20 4 ]
®orclvial o e fiTA IV EAI80 210 F A R ] mints o FE AT
42t Imine = WEEFBIURAPEATA T o
A A R AR R20 1 YRS BT o b
>~ OPA#E#180 21> F *3R#F1minté » #F % 474 i* Iminfs » =
IIE 7R ATRARK T AT o
3. 124 %
T-24 2 2 1-Anthroylnitrile:& F4r % 74 v & i » T 14
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4-dimethylaminopyridine (DMAP) 5 it #| » % 45 & 47 & (¥ X
R o gk K381 nmE F B K470 nm) iR o A 47 T-24
#4345 A P > 4% 4p 5 CH3CN / H20 (80 : 20 : v/v) » inid &
1.0 mL/min > #%p)4 & %381 nm ~ 470 nm °
AR e B10 gE M A 0 Bl gE A E R R 0 4 2 80%
MeoH (MeoH : H20=80 : 20) 5 ml > 42§ /& & i shake 54 48 > 4
& (30008 ~ 5445 ) 0 B B2.5 mlt ;Fi;‘,"z 4t » 10ml H20 » ™ 3%
R pAER (M1 ml H2ORE ) > 23Rl L £ A
¥ (=4 1LiF) > 10 ml H20 wash » 122 ml HPLC MeoH elute -
* Rk o 44 o i 30al#g (R#d 25 ml HPLC MeoH
wash 303 #0) -~ S kEIic (2 B~ B3 ) > »50 2o
1 DMAPZEA] » & 40 » 50 2 1eR1-ANZEA] » i3 4% 4 £ 3 50°C
(3 4
F > RoRdk o~ S0C-kF IS/ 4) o rkip 104 480 kAT dC 0 4
» 809%6CH3CN (CH3CN : H20=80 : 20) Iml > &% # & iF 934
4 (Af%) > filteri g » » HPLC o
(1) S B g (PR U AL H R SA 4 5 0 Y iR
B fET E ¥ 150
mL - & & PRREER AR £ T ﬁ?ﬁ"ﬁp’%ﬁ“:‘\" AP 9

2 AR MR s WA kR 2R A R20 ul o I~ F 2k

RAR AT R AT MIRR 2 ER S Xiho A e 5 Yo

TR o &R §F 2 AR (Y=mX+b) % 4p M &

B o

R ek R R BA s SHPLC A 47 0 & = B
i 1% ez g E R R )RR G RB /EH&E
F o

(2) ## % R P F"#‘gd—* FHPBEESY REFPN EPe FER

v—’\H_:.__.
PE2ARIPERI>FrRBEITR ERAITE
TR B AR HRRER L .

(3) BFx & 2%

FrowdeEse A uig e B RO RS FHREES
WEHY O RE RSB RLpET 12;@91’ ®E e
Fte2 ER AW A A PR RS A & 0 £ P20 pLit » Bk
AR R AT R 0 AT R H 7’]‘4\1‘?”1{—1 °

=

14
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%\ 25

wHLEFEF A I VIV EAPRF RE FEIH A BRHR S
B JERRBSBIR S IAHY B e b2 Y EH 4 o
RTINS TR SN 37 SN 1SN - g SN

ATEIUABRPFTERCRSEE 3R ETR (PR ERIE)

%i?l#p*ﬂ%\é\#%*%A’ ° -’##p’?ﬂg\év\#iﬂ*%Amﬁéﬁ MK
Fageha 4T E > e r A AR BA PISHRE 0 AL L AT R
o FRYPEH R IR NETE R T B
wmFF s KA EFHERFIRAY EHEAEFRR D 2150
iné‘?’ RINL T oA R A o Adr 3 inAr T C kit o B3 A HELAE
B A R AMB TR AR K AT -

flr P st REESARS FAS O BRE R
Atk B 1-50 ng/mL > & S G5 > 4 3 (Y mX+b) % 4p B % #c(r) 3
Y=0.5508-0.64834X (1=0.9999) » & 7 %4 AL % - # 3 F AR P P
2 B p B ApYHEE % £0.37-2.23 %% 1.82-2.55 % » B L BT U
oo Heh B A4ew e F 5 83.5-105.6% > 1 Eraiav gL o 1Y
Bavdp i A fefet 2 i g R ehdc R RAR 5 R B 0 RHER
I EF E A R pOOIng/mL"*%ﬁr%\ AL o

AFEFTITAALREF D B¢ B4 RS 3 % (Fumonisins) ~ T-23 #

IH

)

AR ERTRELIRR TR BEHRR D URRE R Y 2
FRNERHAF AT RN PR EF S AR F
B~ HA R F e g b DRIk P AR
WAZRN AP FAEH > ¢ 7 1Tk B 2R FH
BE ovw \;g'—;%\ﬂfg;j?;.l-:ﬁﬂ géﬁo Lg:;%%u‘gp—rb NN
B At E P EEHE S ®i& {7 X 5 # 2% (Fumonisins) ~ T-23 % 2
R

Fir wiE s ETE T HRBIEESRE S ZBIAT 0 RE }*’%
ik & 1-50 g2 g/ml > At G2 230 4 BT 82(r=0.9999) > BT %
WOREM R REFFBLFASRRNERP F’a”ff‘?ﬁ%‘%«%'ﬁ:il-@-
3.23
%% 3.82:5.55% M R ATt R KRB b e
89.9-101.2% » k7 B inve MEX - U= & ""a‘ §i AN 1o NE &
R RN B ERAAR G R EBSE PR30 ng/mL 0 B % Aok 1ATiE o
B4z B wizp REFFEALAME VR E T - 7 5 (o- phthaldlalde—
hyde)#w# 1 B » BISPI 5 &+ P KB F ZBIEAAME F - # 2 M0

44



PR EEA K28 Ko

" f%(o-phthaldialdehyde)#=# it @] o | * F 3 & 45 Hjirie (7 1 R 8
wT24 2~ 47> T24 % kR
0.01-1.5 gz g /ml» 8 4Upie §F = 4255 (Y=mX+b) % 49 B % Hc(r) 5 Y

0.00967397X —0.00826326 (r=0.9982) » 27 LA4F SRR % o T2F 2 ji7
2R pprER D FAREHERE R L3.10-4.87 %% 1.53-3.74 % > R+ £ IR
BT s o Hok B H R e v fo 5 86.1-953% B EREHIST 11
o Mz B gk A frfeiiz g F R o] R RAR S R E DR
#2010 ng/mL > %40 & 1973 o B{l6 5 T23 % %% 5 (1.5 ¢ gml) 5 &
F g g ¥ % 2 1-Anthroylnitrile#i7 2 i B - BI7R] 5k B Bp T2# %
5L BEAE B # 2 2 1-Anthroylnitrilef7 2 it R -
B e 224 %,g%pq TP v AR B2 % R
L E3ZBAH HR&E #M—* ,\%ﬁ:' e 324 $9(33/35)~ ~ A w R
(3/23) ~ # #2(8/23) ~ & % (23/23) ~ B &40k 2~ £3¥7rif - KE X 2 &
&35 B T =(8/20) ~ S (5/20) > Aok 4vrik T2 2 ¥ e 4
B0i=(3/20) ~ M E QR0 ER > BE A4tk o FE A EE

'

0.29-36.78 ~ 0.46-1.73 ~ 0.38-13.22 ~ 1.38-9.85 ~ 0.12-1.53 ~ 0.25-11.82 ~
47.50-89.53 ~ 25.30-65.50 pg/kg - # 7 3 wk ¢ EH 2 @AF F (R
%A\&EﬁﬁBlﬂl*%)mﬁﬁ%ﬁ$%ﬁm**7oa%i#ﬂ

FZFALKREM A AT PR CFRE R
BAESRFHLENCET > T2A AL HEH S F kB
TAEREFE-H FERERTEAFFERT > &0 R HLERE

% OB *ﬁ*ﬁqun%vw*\p’%ﬁipi iRy P RA Al = L
v B ERE R 7 ﬁ%‘#ﬁ‘\i@é TR~ T
APl TR B @$‘ﬂ+‘E§ FOFWIE R R T
+ N AR :& SHA A EF )R 2% Litg ~ L ET S WK
Pl AR TR A B 2R ‘g,ﬁp: MR
vk R HEEE LR B - Bl R- ¢ BT
LY 2 NIRRT B2 R RE %‘r— R A H-P G L u iR (T A gJ
23 K523 T23 22 40 awﬁﬁ4w’%%ﬂ%ﬁ@¢w
P BT EE LSRR T G C)«if‘r REFEE2ZAY o A SR
PN A B N4 B E LB ,ggfﬁ,g.‘sﬁ;ﬁ%g&*,‘ kB FE T2
ARl PRI o

2006.01.25p8 » + st = -6 4 £ 1000 g 5+ 1 AR K BT
BACHREY > UEE LA ITRITH RS F - RES F - T25 % o
FETLE 5 418 (zéiﬂ})%!ﬁp{’l’;\ﬁ*;ﬂ*,‘ﬁ%b 6.2 pgkg) ~ (F+ Bdo
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EMIE E B S 64pghkg) ~ (I RF RETET25 % 0 L5ngkg )
2006.02.12 £ 500 g » ¥ «:*éf;—;ﬁ;%?ﬁi 2 REE 2(4°C) 0 T 7S/15
8/15 ~ 11/15 ~ 2/15] %55 Ak i « § B ¢ BHheE 5 B2 4 F i 2(40)
A 54 % (OTA) ~ % 5 3 # (FB, rng/kg) T24 3 (T 47 7 % % 4
£55 2690 o
Hod 7~ ol s A A 3 TR R vk A g
B AP MR AL R o

46



PR EEA K28 Ko

2 3t

E2 7 MARE FADS TR BREP BF PR A E P
B F AP & Ek(sohd -phase extraction):& i » S &P > ZF R EFAELE
54 4 47 (ELISA) ~ 7 & 45 (TLC) 2 % 4p & 47(LC) » » F1 4% MAcd hig
Pkl - B EEN OB BB RPERE BERE R

i*%ﬁﬁ%ﬁﬁﬁ’ iy Brpeid o I e PRI R B \%%

méﬁoaﬁﬁéuﬁf%ﬁ?*“ﬁ
B PR AR A AT R ("ﬁ%ﬁ 7‘0 NE) wRlAp RS A A RS FA 2 BRNE
Uz B dpihs A ofeiiz g F R kol RRAR S R B D RIE

C A A A A RHETE 0.0l ng/mL > BT R RACRES

—i # R i3 § ¢ (CCMP94-RD-005) » i 7§ B #5 4 % A (Ochra-
toxin A)iF % * FEH a0 25B A PIRSY w21 A HE FA KR
i 500.15-45.2 pglkg > a4 gen? B B AT 0 F L o A
Fli 24P Beo e A pE - Ak R R FEESA B b
41'*’%1%‘»/?%“ ﬁi"ﬁ i""ﬁf’jﬂbﬁﬁ’*ﬁi?mf_%\ P
BeiE (74 R R3S BHEA SR FRBNNBEALFL 52 E
%0.29-36.78 pg/kg > B ¢ 10B H A 42100 pugke - 224 R4

CCMP94-RD-005® 45 % 4 5 & — 4= > BI# &+ =
60 F4t » & 154B A » 5% F 2015452 pgkg 2 ¢ 18B # 242
H100pgkg PHEALERE S 2 A BE S HEE R B b 2P A
ERE AR RRFRL AL wEA RO REe o LNE
Mo pRe » AR FEARZBAT > Fia 2 %I E
S FER o FIcTEEY  REFRITY St TG B BE
FHCmEE o A RNF bR gd A R R LR
LA F 2L SR REE 0 AR H D AR R B
FEREFAAS TRET V- BER WA QEM DR S
PR AELTLZFARF RE AL BERERP > 7 ow LRV
FHLE@Reqs 20 g XIERF FAREG F T ESEs
A LRGP R enf AT

3EDRP LI ANRT S LRI B AFE S 0 RS CEH
Jes PR e E AR P OO Y ik Hplcd 54 AR BE
BOHF A 7 R[BIES RO S o PafumiCV e i &5 P8
BHAFARM2L L Flcp ey RES ﬁ*%lg”ﬁﬁ$ﬁ%
b B A3 A Ay BEHEESOM Y TR REZ

=
—1—

W
7
-
I
3¢
R
N
=i
s Ok
N
X \ﬂ
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52 7~ 5 AEE - Boxter and Holzapfel V3 & 94 F L4577
53% etk & 113 Bacillus cereus ¥ fo PR8I 2 #F fa et 4 Flick B o
EHFITRE JLFTERIE S i E AL R FET
NG - FHILRBIIAE  F IR 1998ERN TG AR
A 8+ 2 A (55 ngkg) » EFH F4 Y L g & 3l Aspergillus# Penicillum$»
A - B S iﬁ%i‘ﬂi % A5 % > Thirumala®+ ¥ -4 B b &

BREm T ECFE WEEERPE ZANL BRETD LI1260

B 345 HOTAZ £ 410 pgkg 2 ° M EF 8 { 421E100pg/
kg ek E BB 43 4550 BH S0 R TR L5223 K07

FFOTA> 5 £ 21.38-19.85ug/kg > 3 ¥ 6B 42E10 pgke > &5 * B
R AR AHE TR -

REFZRpIEiTe JEER I 2 ‘%7"53&/2‘ NN AR
(ELISA) ~ & »ci w 4 32 (HPLC)%E » A5 oo™ @ 5 ch B J]* %
BArt i (v {8 e L K& RIZJoHPLCE » P 5 R 5 & & end £ e
F 3 Vicam = 7 &7 %llmFumomTest/a\ B oo LR R & ¥ kR
pER 2l IEL -tk B RBPRR L3523 j/ﬁ& //%/xi’ IR R ﬁ K5 & ',%
R chFumoniTest A 34 > R 5 3 % €458 Ao i cndufy b o
.F_ IPETSE IR S W30 o = m—w‘;ﬁ’ IR e I | ﬂ";}a"t MG iR

# % (Fumomsms)év\ 53 R ABRO3ETY B4 3 50939316919%
2%’3?»« FEW%%E -2 42 28R kK53 % BlirB2z
W& 0 R /%]1“?? Bt BT R ('PEERDE 0 K
ok £ 335 nmE S £ 440 nm) R 0 T L OPAEFE F LS A
it £ J& > OPA *t & M pH % Fifig g 24 & 4e @ 2-Mercapto ethanol ** 3§
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(Intraday and interday analytical precisions)

Chemical Concentration Intraday Interday
compound (ng/mL) (R.S.D.,%) (R.S.D.,%)
2.5 2.23 1.82
Ochratoxin A 10.0 0.56 2.55
40.0 0.37 1.91
>( 1 g/ml) 1.89-3.12 4.02-5.55
Fomonisin B1 10( £¢ g/mL) 0.65-3.23 3.82-4.01
30( £¢ g/mL) 0.15-0.84 433-5.18
>0 4.26-4.87 1.53-3.74
T2 toxicity 100 3.10-4.21 1.45-1.84
800 3.22-3.59 2.75-3.41
N=5
22 A pE RA REHIAQE FAS RS
Crude Collected Contained  Ochratoxin A >10 pg/kg
drugs numbers numbers (ng’kg) Ochratoxin A
A 59 35 33 0.29 —36.78 10
B30 RS TR R MEHR A R AT d R
Crude Collected  Contained  Ochratoxin A >10 pg/kg
drugs numbers numbers (ng/kg) Ochratoxin A
Pt 23
S e 23 3 0.46—1.73 0
| A 23
73 23
[ 5 23 8 0.38 —13.22 2
Fo 51 23
s 23 23 1.38 -- 19.85 6
¥4 23
o 23
& 23
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24~ LR FY BEHPN RS E EBl T24 % 5 4ok R

Crude Collected Contained ~ Fomonisin B1 T2
drugs numbers numbers (mg/kg ) (pg/kg)
S 20
Bz 20 FB1(8/20) 0.122-1.534 47.50-89.53
T2(3/20)
B 20
T3 20 FB1(5/20)  0.249-11.820
=R 20
=~ g g 20
g 20
dith 20
- 20
F ke 20
A 20
7 vk+ 20
kB 20 T2 (2/20) 25.3-65.5
2 g 20
(4 20
B2 20
vt 20
e =] 20
3 20
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(T2)# 27 %

Crude
drugs
A 59
P
£ R
TR
é #
7
Tt

N
(ng’kg)
OTA-6.5
ND
ND
ND
ND
ND
ND
OTA-6.4
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
T2-1.5

ND
ND
ND
ND
ND
ND
ND

SR
(ng’kg)
OTA-6.8
ND
OTA-0.3
ND
ND
OTA-13.6
ND
OTA-6.4
ND
ND
ND

OTA-13.4
FB1-1.2

ND
ND
ND
OTA-15.8
ND
ND
ND
ND
OTA-8.1
ND

T2-ND
OTA-1.7

ND
ND
OTA-8.6
ND
ND
ND
OTA-5.9

1 i
(ng’kg)
OTA-6.6
ND A
OTA-0.8
ND -~
OTA-3.5
OTA-15.6
ND ¥
OTA-23.4
ND #
ND 3
ND

OTA-15.4
FBI-1.1

FB1-21.2
ND i
ND

OTA-32.8
ND
ND
ND L
ND 13

OTA-16.8
ND

OTA-1.7

OTA-15.5
OTA-2.6
OTA-9.7

ND s

ND %

ND 4
OTA-19.1

,J_:fﬁ@

(ng/kg)
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Crude e = B 4 B L-opo
drugs (ng’kg) (ng’kg) (ng’kg) (ng’kg)
AR OTA-6.3 OTA-6.6 OTA-6.6
3 ND ND ND
N~k R ND ND ND
%A ND ND ND
R ND ND ND
P F ND ND ND
= ND ND ND
i+ ND ND ND
S ND ND ND
A H ND ND ND
E & ND ND ND
3 ¥ ND ND OTA-1.2
&= ND ND ND
R ND ND ND
T ND ND ND
‘= B ND OTA-6.6 ND
~ A ND ND ND
O ND ND ND
€4 ND ND ND
S ND ND ND
W+ ND ND ND
1A ND ND ND
IvwkF ND ND ND
A B et ND ND ND
N ND ND ND
(2 ND ND ND
¥ F ND ND ND
v o ND ND ND
B ND ND ND

H ND ND ND
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27 ¢ FHLRES FENF EA - REF EB1 T2 #)9i5 $okn

P
4 AREFA *5 % 4Bl T24 %
’ (ng/kg) (mg/kg ) (ng/kg)
A5 0.29-36.78 (33/35) — —
=2 ND - _
N~k A 0.46 — 1.73 (3/23) — —
A ND — —
i ND — —
# i 0.38 — 13.22 (8/23) — —
= H ND — —
3+ 1.38 -- 19.85 (23/23) — —
I ND — —
ot ND — _
E & ND — —
s — ND ND
i — 1.22-15.34 (8/20)  47.50-89.53(3/20)
ik — ND ND
T — 2.49-118.20 (5/20) ND
= B — ND ND
<R — ND ND
il s — ND ND
Lith — ND ND
NIy — ND ND
¥t + — ND ND
WA — ND ND
I3 — ND ND
R — ND 25.3-65.5(2/20)
=k — ND ND
% - ND ND
o — ND ND
vt — ND ND
e )= — ND ND
+ 3 — ND ND
ND : Non Detected
— < No Test

LOD : ﬁfﬁ 1+ 2A0.0lng/ml, x5 3 % B1 30 ng/ml, T25 % 1.0 ng/ml
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