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L5mL 7 fRit & didpih & o R ocipdp B 1T R A 1T A a4 B B 6
#p % CH;CN/H,O/CH;COOH (45 :54:1,v/v)» e ;i % 1.0mL/min » ¥R %
A& 5 333nm ~ 477nm o

i daE TR FHRIEF A RS 7 A ST RS F A LRR
1-50 ng/mL - & 404 Epf” e (Y= mX+b) 3 AR B A (r) % Y=0.5508-
0.64834X (1=0.9999 ) » &7 L4FHM MM % o #E-‘r’% A B R I 2 S
o iy £ 037-223%2 1.82-2.55% » m £ AL 118« WA FHj 4o i
F L 83.5-105.6% > ko Brpg v UgER o Mz B "‘#Fj’fﬂ%\/\'f\—"ﬁ R &
ARG OECPRERAMRS RFOLRE L AHFF A DU RETS 001
ngmLe Pave X AR, P va 203 85 238k (16/47)
LB (841) R = (0/13)~ s (0/15)~ Tk (2/15)~ # 48 (21/25) ~
X2l (5/13)~ %2R (0/10)~2£+ % (0/15)~m A (1/20)~ 4« % (0/15) ~
2 3%(5/16)~ 5% (0/0)~ ”é—,?ﬁp:(3/l6) 512 (0/15)~% F (3/16)~wv + (2/16) ~
Him(1/15) - 435 (216)~E* (1/16) $Ho - s £ A8 A 029-19.8 -
0.38-16.7~0~0~0.34-7.34~0.15-452~0.35-158~0~0~0.05~0~0.08-4.3 ~
0-~0.28-23.65~0~3.23-17.8 ~ 0.45-5.88 ~ 0.22-3.66 ~ 0.32-5.65 ~ 0.16-8.55 ug/kg -

HERANE E A SREH SRR AR TR A KB 2
% éw‘%%‘w+‘&ﬁ tES i*i’z%%éﬁ%ﬁﬁWﬁ%ﬁ;
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Determination of Ochratoxin A in Chinese
Medicines by Immunoaffinity Column
Clean-up and High-Performance Liquid
Chromatography

Jeng-Shyan Deng

Asia University

ABSTRACT

Ochratoxin A (OTA) is produced by several species of the fungal genera
Aspergillus and Penicillium. These fungi are ubiquitous and the potential for the
contamination of food stuffs and animal feed is widespread. 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.Similarities between Chinese herbs nephropathy and Balkan
endemic nephropathy have been described, including the association with urothelial
carcinoma. Some evidence suggests that Balkan endemic nephropathy is an
environmentally induced disease, related to exposure to fungal such as OTA. Some
CHN patients failed to demonstrate the presence of aristolochic acid in the capsules
taken by the patients in Taiwan. A correlation between certain questionable batches
of Pedigree dog food manufactured in Thailand and numerous cases of kidney
failure among dogs in Taiwan had been indirectly confirmed. Futher investigations
indicated that OTA which were formed by Aspergillus ochraceus were detected in
Pedigree dry dog food in its Thailand corns. The purpose of this study was to
investigate the presence of OTA in Chinese Crude Drugs in Taiwan . We first
established the methods of analysis of OTA, then the samples of Chinese crude
drugs were collected from traditional markets or retail shops and analyzed for the
mycotoxin. Using organic solvents extraction ~ immunoaffinity column (solid phase
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extraction) clean up and HPLC to analyze various kinds of Chinese crude drugs .

The method used commercial immunoaffinity columns for clean-up and
HPLC with fluorescence detection for quantification of the toxin. The samples
were extracted with 20 mL solution (methanol : 1% sodium bicarbonate =70:30) ,
filtered and applied to an OchraTest immunoaffinity column. The column was
washed with 10 mL PBS buffer solution containing 0.0196 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.

The regression equations of OTA was Y=0.5508-0.64834X (r=0.9999). The
intraday and interday relative standard deviations of OTA were at the levels of
0.37-2.23% and 1.82-2.55%, respectively. Detection limit was 0.01ng/mL based on
a signal-to-noise ratio of 3:1. The average OTA recoveries from spiked OTA-free
crude drugs varied from 83.5-105.6%, and RSD% ranged from 4 to 6%. The
method was applied to 47 samples of Fructus Lycii, 41 samples of Fructus Jujubae,
13 samples of Semen Zinziphi Spinosae, 15 samples of Fructus Crataegi, 15
samples of Fructus Schisandrac, 25 samples of Massa Medicata Fermentata, 13
samples of Sojae praeparatum Semen, 10 samples of Praeparatum Mungo, 15
samples of Rhizoma Corydalis, 20 samples of Pericarpium Citri Reticulata, 15
samples of Radix Ginseng, 16 samples of Radix Achyranthis Bidentatac, 0 samples
of Rhizoma Paconia lactiflora, 16 samples of Radix Angelicae Sinensis, 15 samples
of Radix Puerariaef, 16 samples of Radix Rehmanniae, 16 samples of Rhizoma
Atracylodis Macrocephalac, 15 samples oRhizoma Alismatisf, 16 samples of Radix
Glycyrrhizae, 15 samples of Radix Astragali, purchased from retail outlets in
Taiwan. OTA was detected in 16, 8,0, 0, 2,21,5,0,0,1,0,5,0,3,0,3,2,1, 2, and
1 of samples, measurable at 0.29-19.8, 0.38-16.7, 0, 0, 0.34-7.34, 0.15-45.2,
0.35-15.8, 0, 0, 0.05, 0, 0.08-4.3, 0, 0.28-23.65, 0, 3.23-17.8, 0.45-5.88, 0.22-3.66,
0.32-5.65, 0.16-8.55 pg/kg.

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

Keywords : Ochratoxin A, immunoaffinity column, HPLC
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SRR el AR T R N R Y
(Z)rFFuPPEaEI TP E

Lz & (#) dpth= » A = % Ochratoxin A 0fj H
Peig s G A4 2

EREY VAR ST T L VG LN

BAFH MR B R XA RAE R AR - M RGN
H A h o

AN BTG FIARE F A AOT RSB JEd 20k
oo %Y B ROREH - B A f BAER A ® ¢ X
B 2BAFE

wAF E LD RFA L DF F 0 ¢ 25 835 F (Aflatoxin) »

#5 8+ % (Ochratoxin) ~ % & & % (Triticale ergot) ~ 1 4 %

( Citrinin ) ~ Cyclopiazoic acid ( CPA ) ~ Rubratoxin ~ Zearalenone -
T-2Fusarium 4 % - diacetoxy-scirp-enol (DAS) %® o

#ﬁiﬂi Ffow BF i E- X RPKEAS F 0 &
Aspergillus 2 Penicillium & F#74 2 ch= B R 3E 5 5 49
FEFALFETHRILE PRERGISE S LEFBE REM
RG] RS 7R A TR R D B g3 2
1;&#51&5 A > pwmdsm? X R LAET H = (pgkg)
ka s § B REFS S EREY  BTTS  (pgke) R
P RFEE T om bu- R o

=

rHFH 2 4y ¥HA $94 %2 A (Ochratoxin A) a2 7877 > &
iﬁﬁ?ﬁ@ﬁ*ﬁwﬁﬁ”épio

FW&W“#%%pTﬁWMhmiﬂ$l;ﬁﬁﬁﬁ%ﬁ%%i
K“@@F%ﬁﬁfﬁ&-ﬂﬁ?#% % %2 & ki & 47
2o BB 44 2 5 19 ERR D E T %%i% J “"3; £}
43.2% » e 7 B % M3 Spg/kg 0 Eik B s
poE2hd & aa‘ﬂ RN 228 IS %i‘i%i&ﬁfﬁ ng/kg i
T E L ERECME RS ERE % 20
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W B Al B AR B PREE T 3R
sege tcd OTA 20 4 47 » 43,'1 FUORARBRRD R&EY 5B OTA >
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B AL AR H R TR 1 5 P e R SR AL A H
@ 14 phenylsilane FA4p 3 B~ % 14 K L e FI R o F 2 7
FIRE RS LC¥ 222 89 55 m(#a Ly 57
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R(MA) 4R @ R EFH A5 20 58 FiF
S SN 2 R E
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LA dg4 % AR SR Sigma 27 -

2.#% 8 4piad- 1 ¥ pg ~ CHCN 5 LC % > pp Mallinckrodt > &
(Kentucky, USA ); 7k ﬁiﬁ i % LC % pp Merck (Hohenbrunn,
Germany ) » 424 B B g K 2. T 1§ 3t 18MQ o

3.PBS/0.1% Tween-20 Wash Buffer : 12 8.0g NaCl ~ 1.2g Na,HPO, ~
0.2g KH,PO4 ~ 0.2g KCI 4r » 990mL -k » £ #pH &3# I pH
7.0 = & PBSo2~ ImL Tween-20 4r 999mL PBS = e == PBS/0.1%
Tween-20 Wash Buffer -

4.1% NaHCO; : B~ 10g NaHCO; » 127k i3 j# > %53 3 1L. 5% NaHCO; :
B 50g NaHCO; » r2-ki3 f2 » %33 3 1L

(2)&RE

1.3 s 40 & 47 & > 3 & 'Hi%J # % %t i Waters 600E Gradient
Pump > ¥t p #5715+ % (Autosampler 717+) > i@ £ Waters 470

Fluorescence Detector

2.% #L5 Merck = @ Lichrospher 100 RP-18e (5um, 4.0 1.D.x250

mm ) °

3. #icdy 2 5 Millennium 3.2 4K o

286



PREEEF 258 N4y

4. ;3 5ye "% % Millipore (PVDF ) 13 mm Syringe Filter 0.45 um -
5. F4p 3 B~ 4L vicam = # Othra Test TM affinity column -
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AFFEAF I E SRR AREA SRR E &AL Y
Zegrented AT LIBARBRPEEFRLV2 ARG SFF A
ks (FDA) Mary Trucksess 1% L.+ % Rt B2 € Fjisr it ¢ 7
”Lr’? % 2 Féf?’é?«z ¥ % B Gerald Wogan 1% £ 1997 & 7 # >t 7
gf’%’ L EREee R R g T L LR
‘ochratoxin A detection in coffee” » ™ L& & 175 it &% F 2%
ReAn kAT &k (¥ ke D B ) kR ¥ 4% Emwisle® + Visconti®
VERTHRBER R 2

ESRED S

Flursd Piller Aiismsly

B2 4 MAc+ A 3¥ Othra Test TM affinity column®
(F)F %>
1. & # A fr 4 3¢ Othra Test TM affinity column
(1) F4p %2~ (SPE) i2

a. ¥ : P~ 5g # %84 100 mL 1% NaHCO; » & 1min > i
Jg 0 4t~ i £ PBS Buffer -
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b./& 1 ¢ 10mL PBS Buffer 2 10mL -k -

C.EE I FARFEF R Y LAMf-4 A4y Othra Test
TM affinity column °

dim# 000 3mL T R o fc B IR T L F F R 0
0.3mL ¥ f& %3

JERES I R S E R

B AR AR AT R 0 B R ﬁa?lg 4 %% Waters 600E Gradient
Pump > %t p #5715 % (Autosampler 717+) > i £ Waters 470
Fluorescence Detector » ¢ # = Merck = & Lichrospher 100
RP-18e ( 5um, 4.01.D.x250mm ) ; i 34755 % Millipore (PVDE)
13 mm Syringe Filter 0.45 um ; 4" 45 #% S RN AR S &
#p &= CH;3;CN/H,O/CH;COOH (45 :54 :1, v/iv) > iwig 2 1.0
mL/min > ¥ A £ 5 333nm ~ 477nm o

(1) SUEM 27 3 Rl HE D

A HREESA RS F > NP B RELF I
S0mL > & & (FAREREE Bk o 0T BRAFEA pe S - k7
VR 2 AERMA R o A B BT ek R 2 TR R 20ul 0 i
»BREARK AT RSP UREREZ RR G X fho A% G
F e Y pho WITHREY Mo X RN AR FS RN
(Y=mX+b) % p i adc -

A kR AR E 2R % > 5 HPLC A4 0 ¥z 8
iR A oz i F R ko[ B RAR S R E i
BT o

(2) L% % B eip) 2 i

AR RIFFES 2 A HmE - SR XD
= &4 #| F (Photodiode Array Detector ) fadp #A ik &
K (Peak purity) » 474 > @ = & 3 FLHRB (3D
plot)e ¥ - Pl a1z e Fo g WV AR RL ED
Zoo B F ARG R P37 EHE O B P B R
AAEITERE LG ER2L AR TRFEUET - iR
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MERIB 2 20 B BRI IES 2 E PSR -
Q)% R FER

BAE A FH BRI SS SFERIPEr R
- PE2ARIPERIOBFRRPEITR L RATET
oo TR AR B APHR R A -

(4) Bre B %

Forw oS A bRt B R RE R HRIEE S
3P ’iﬁﬁfi%%@r%i%‘i&iﬁﬂﬂ”sww’I%‘*‘v”fﬁﬁg“
A kR A G R RR A IE A 0 £ 20uL i B

PTRAP AT R 0 A AT R e e
AFIRAEcHLED LY BRI FIE AR
RoRE PR FHEFO LA ERY FH I A
A RSP ca AR EE YRS E 10-20 'B“E‘f”'}a
%4?Aﬁﬁ%W?ﬁBW‘W“%ﬁyﬁﬁ#%*%a
A AT N G A A F AT EHRE G
%%ﬁw;%{’@mﬁﬂ%ﬁaégngﬁ%mA?%

7

E
E

(\x

o

A
Ix%e
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% 25
- CAESFEL FENE 2 FRARE F A DGR
AP A 1 iz

AFENAARP RS RS FRAAEITR (T R
F) Rl RS oA HE F A B i e 22 o i A At e
TOR49 G ERSLEE RREEEDEITE

AP EUAREITE S REE FRA AR (Y R
E) Rl A AgE F A Ao e

(=)~ 373 F A4 T
1.5 B4

(1) B~ 5g & & fte » 20mL 34 (7 B ¢ 1% NaHCO;) » &
5 4 R 1~ 457 Whatman 5A Jjg A8k °

(2) B~ SmL g% 4c » 20mL PBS % =% % ( % 0.1% Tween ) ©
(3) *2 GF/A glassmicrofibre filter i g °
2. fF MAc4 & 3¢ OchraTest TM affinity column

(1)~ 20mL Jg i 4r » £ B MAAeE (CFA I W) (48§ 3Tk
& 1.0g) 0 A B > A LFEF LB EFTF
W E L e

(2) 4 10mL PBS /%2 (wash) »

(3) ™2 10mL k%2 (wash) o

(4) 2 1.5mL ® ;ﬁ?}ﬂ"ﬁﬂ’.:}%ﬁf;ﬁ/} (elute) »
3.8 prife AR A T2 Apth S A A A R 2 AT

B AR AR AT R 0 B A ﬁa?]g 4 5L%L Waters 600E Gradient
Pump > %t p #7315 % (Autosampler 717+) > i £ Waters 470

Fluorescence Detector » ¢ # = Merck = & Lichrospher 100
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—

RP-18¢ (5um, 4.01.D.x250mm ); ;3 %4 % = Millipore (PVDF )
13mm Syringe Filter 0.45um ; 4 ﬁﬁ—’ﬁ 3 % it A o ##
#p % CH3;CN/H,O/CH;COOH (45 :54 : 1, v/v) > inig 2 1.0
mL/min > 4 &8 & 5 333nm ~ St & 5 477nm o

FI* Fat e T HREE SR RS 7 A ST RR
#% A kR 1-50ng/mL - 173 b 428 (Y=mX+b) %
AR Tl (r) 5 Y=0.5508-0.64834X (r=0.9999 ) %77 24+
MR % 4B 3 AT o

A E ARPPEREDEAAEEERL 037-223%2
1.82-2.55% » B+ £ BALT 004 > 4ok T 40 o HAEH G
bew e 5 86.6-102.6% 0 H 1A et bk MR R E A G S
1A @ 51427 e w e S Aok 6 91

Mz Rt dp s A fefei 2 LM § RV ehdo [ R RAR G
RE OB RPHET > A YE F A SRRHET L 0.0Ing/mL -

SRR R BEHPAASS F A RRR

BEYEHIMRAFANBEIE PR R A HEE
L e e B E (PR E R A o ek 2-4 5 i
gt (16/47) ~ % § (8/41) ~ped iz (0/13) ~ s (0/15) ~
Tek3 (2/15) ~# 49 (21/25) ~ % 2et (513) ~ %27 (0/10) -

# 2 (0/15) ~mA (1/20) ~ ~ % (0/15) ~ 2% (5/16) ~ 5%
(0/0) ~ % §F (3/16) ~ 512 (0/15) ~ ¥ F (3/16) ~ % + (2/16) -
HHg (1/15) ~HE (2/16) ~F % (1/16) S5 s EA 6 ZA
0.29-19.8 ~ 0.38-16.7~ 0~ 0~ 0.34-7.34~ 0.15 - 45.2~ 0.35-15.8 ~ 0~ 0 ~
0.05~0~0.08-4.3~0+0.28-23.65~ 0~ 3.23-17.8 ~ 0.45-5.88 ~ 0.22-3.66 ~
0.32-5.65 ~ 0.16-8.55ug/kg

’}:ﬁ #Brﬁ‘g FF %Ef?? %j_r%;g'éi»o n—rlzégﬂ

Ho SEFw ek L Ka &
» 2ASL o BRI

e
25 B A £ie 21 B LA A
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it

¢ Fﬁ%iiﬁ $258 ¥ 4p

#%%%Aﬂﬁg"i r}m,ugr}%& TEBITAE G Fﬁgﬁv\ﬁmlﬁ"pk
i B R T £

5

5 B Rl

?"}l_»‘?'"]{_f LbﬂXi 90%'1 Foo ] j‘ﬁjwﬁ %Am*j'/,l 4(1‘?'"](—-} 3
86.6-102.6% > k7w H Brp &+

==

o

B A R
Z W RF B M F 7R * i OchraTestTM ”32 £ OCHRAPREP 7% ﬂfr

E G MARE F A SR AT
P FAR 5

CBe o R F IR AR-R AR
)48 % P~ (solid-phase extraction) & it » & & B> 2 5 fEZ i
fs et A5 (ELISA) ~ & 45 (TLC) #
Aoy g < 1 2%?‘-’— DEA
L_/kfﬁ'@j\L 53 % &
E k‘{*ﬁ AR T
Btk EE B A

4«

%
*

=]
¥w%ﬁ(UD’#*if

L EEF NP KB KRPIE

FEME S ¥
”}3:?

R A
LG NE e i T e P R
7

o
A~

m%?oaﬁﬁéuiﬁ%ﬁ?
2 RoRRAR R AT R CHE RN E) kR ES S A g 2
A HRHE LY 2 B iR A fedein 2 gL B R ko R R AL G
REFOGRE AHS F A DGRETLL 0.0Ing/mL - &t 22 &
TREB
toeoh PH @4t 4% Ao g 14 0 @ 48359 5 4 > - 42 PH
B4 B 5-8 > @ pd gji % T F Ayl 0 A F 2 PBS ¥ 55 R
AERARN  RE - Y Byt AR H- e 2 T
BERATE BHE RO F LR F%g;fwffm oo drk BB
Forabg o €4 @ipiz &2 %8 @i LTS
P ax

st S5 ok
#(9 pg

R4
F ko 4eBe S5g ﬁ\wmf 4v ~ 20mL /%
1% NaHCO; ) > 7 A AT | #48 > w1 F 9K
EEAF A~ 20mL A4 > F
g

1 1 30% > &
FRdFT e B 4 HE g e
BloRAREPBSEF M T ERERIRDE
Y RLAEH T AT F R TE
PR RTF A AAERfoE 2w

A B R4 e B
R T L L LI
w] {7 % e (soluble coffee ) “ta > # A B
Hip g d & &7 5

Iz

PR > T 3Ew e F A 85% (65-97%) o ~ 42
HEARF IR 2T AT o

e

# 3 X T“qvlalé;}n )
& iAo ¥ b & & phenyl s11ane N R T
K/Txi‘z;,tp ZEH E A2 F S (B RE0E X P30 17 i sub-ng/g etk
1
RN

P Z A AE
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2073 R o o B RS R 1i F 5ug/kg ’ %‘xiﬁﬁ i
3ug/kg » F % 3¢ 10pg/kg (200203 7 o~ F i * LA BRrg BT A
WEHRVLE S A F e TRk (6/4, V/V) ks -»‘153%5 E B ER 1S

PBS B ffrf dAMfcg it " B NI ER 02pghkg 117 o
@ﬂ‘"m«";ﬁbw%\*’fz‘%)ﬁ L EBERIHE o?’;gé’ﬁgri,gr%“g‘;i‘%“g‘
F &R P Rt 13 OTA . A7 % S Hh% ¥ #4510 %
PR & 1‘@’&‘1%\ ﬁi’xg\lf“lw}ﬁ ;\—}\;fdx? sk EE s %E A
WHER A S AR A BE S F BRI EF e
HEE FrRERNNE A B T RT A Eer s 2§
ﬁf?‘f‘;&‘?*‘/%ﬁ 43 -3 7% é‘i#ﬁlﬁiﬂi%Aﬁ%’%gga
TR T RRNMESMGL EA R E;Tf kR A 4
%? LA PEH R IR E A S FFE 8% HFF AR
A

Z

)
£
X ‘*‘-\ E\'Q% LA_\

H
il

“J

>~

i
e

4% At R 85% 0 wAEA Wil
e R AR RY O AR OEAREBAT 0 Fie 2
o i L=

¢ T
BN /- 7y e 2. .
v PR TR * s g )’?ﬁ““]g’}f HPEr A B ¥ 5

4

»

2 E > wEE 0 AR F 6 OTA ~ 2R iz LM

#;’%ﬁi%iﬁ%@ AR RV ALY FHE TR

A SERR T EEE T ES DL RSt SR L
RS AE o

Tief

B 3
Pk DI BB R pa‘isbyﬁigigﬁﬁ%,ﬁiﬁig_ﬁgﬁ?ﬁ@{
?’ f:?' OTA}%‘IL']\:}_.E—’ J;IJ E’f‘?/l%‘ o

@gdaﬁﬁﬁﬁaﬁﬁﬁ(mmm>ﬁ4aﬁi@zﬁ’@ﬁﬁ

SR RREE ST R SAGS ST 2B BFE S FHE
E&%&J&‘}_ﬁ%‘un:.u,%ézoooﬁxﬁﬁg;gafngé,ﬁpu;g:—e.g
PR S g > F A o g5 520 2002 # - 4K 8 5 (178/2002

%r;u/ Lﬁa’b"‘"ﬂ\ﬁ: 1% 1 E]/—l “:()T' H‘:,EE;\, %\;[l/\ ’?}: (Eul‘opean
Food Sfety Auth0r1ty, EFSF) > h#fa & ¢ FRAA 26 5% 27 B2
S L AL F D RN R RS O LR E

< : ( ;hg'ﬁaé‘, ‘%3,@\%_ 8 5 E AL
BIPE LA EFRFE I E P AET 2R D FHr 2 R E
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FMER HAIE AR 0 5 4662001 BLi R g
B (roasted coffee )~ ﬁr; g2 eieez2( ground roasted coffee )~ ;% w42 soluble
coffee )~ iF| (7 1 ¢ 2 ] 3 A %) % ”‘”HL#Q# % (ochratoxin A )
Tg "UE I o fiip B ?x BARP VR - - R lE I T II\%: 1985 & 12 * #¢
+] % 2. 85/591/EEC :}ﬂ oo FPLECR Y 2002 £ 3 2 4] = _2002/26/EC1 :};1
SR EER N 232004 & 4 7 i E % 683/2004 AL T 2 0 w4t
$ 08 SR RE R R S R R R RS R
4478238 7)F > W EF 2005/5EC H4p £ 30 837 R 2002/26/EC
EFIIEAE LD -3 T A

R%EF OTA it S H|B-PE37G 4d T30 7 282 OTA S 4 4o fE
TIoE E koo TN SN E ety TI0EBE A ud P LR ¢
(1997) 19 % Jorgensen (1998) 15 ersf 2. % & > /5 4 8 > T HE P&
* 2000 & p p X D FAO/WH A 34 € i223% 5 o F]t & - Bicfg T a3k}
¥ BEDEHES T FR S L fEe § 7T 0 OTA ﬁfgkfﬁ o S
gt 22 > OTA 2 TP E4H 60 = THEDL Y35 25 oy
e 45ng -

FETS SRS EER R T8 R O S
BPEaT o REFFADE2TMENS 252 10ng FFAE e
20 5 2-3ng 0 B @ &4 RIE] 3 Ing -

JECFA (the joint FAO/WHO Expert Committee on Food Additives )

% 2001 & p ]1\ ¥ 56X gk AREPH T F - RE T2l

jy‘?i A5z - AV ;z;% % 372 OTA &~ " & 5 Sug/Kg» ¥ aiFdqy
75 PR xﬁi (PTWI) % 100ng/kg bw/week °

B 2T SR A S B A £ RIFH S R -
TARF AP KBS IR FHFHF A RRHE
TAFPFE RSP NE F A FHIRHRE S 10ugkg o B0 F
WA T HLEEE o
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¢ Fﬁa%iiﬁ 258 w4p

- Y EHP

4 % A R F om0

GO R EHA RS AT S
HA A E A LR EH -

Sy

S8 CR AR SRS
(=) fgag -4~ BBk o
(Z) 2 &R Fi:

2
L %‘rfﬁééi%%#i&

- HF T T A

%A
R

S

o

o A A
Ao {%’-1]:%
I o

o
B

&
TEHEE L 10pg/kg > e i
Y

@i
TE ARG Triard % ¢ %Nfii B¢
BRESFFR RAFIZE R R

R

2k 2

v 3+ 3 Y% CCMP94-RD-005
BO 1— °
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1. Website: http://www.who.int.
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Strihou C. Chinese herbs nephropathy: A clue to Balkan endemic nephropathy.
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THRFFFRC P FeWUF Y MFFFRIRE o 1995 pT1-72 ¢
S.a = t Y ERHEE gt > 2 kBE o S 2003 p.60-67 o
9.3dr: LBV B VPR GERIRTYT o ¢ FH 19925 158) 26 ¢
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L8 § A4 e FEREYE R mf2m] 0 @ NFEFRY HEY
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aristolochic acid in traditional Chinese medicinal prescriptions containing
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961-975.

143008 B~ 795 ~RAE P FERLTRS LMY o TR ST
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s WA
7N

22 BERPHY BN A BB Jyfg\zvi—lﬁgﬁi% A 2

iRl
Crude Collected Contained Ochratoxin A >10 pg/kg Ochratoxin
drugs numbers numbers (ng/kg) A
9 1t 47 16 0.29-19.8 3
S ¥ 41 8 0.38-16.7 2
i B iz 13 0
Sty 15 0
IS 15 2 0.34-7.34

237 BAupY FHA R kEetet  BERARS F A ZRR

Crude Collected  Contained Ochratoxin A >10 ng/kg Ochratoxin
drugs numbers numbers (ng/kg) A

W 1 25 21 0.15-452 8

A E ek 13 5 0.35-15.8 2

%5 10

247 Buy A2 RARNEFE AL KR

Crude Collected  Contained Ochratoxin A >10 pg/kg Ochratoxin
drugs numbers numbers (ng/kg) A

WP 15 0

MR 20 1 0.05
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2

IR F AR

Crude Collected Contained Ochratoxin A >10 pg/kg Ochratoxin
drugs numbers numbers (ng/kg) A
g 3 15 0

2 i 16 5 0.08-4.3

BE:3 NO w5

30%

B 16 3 0.28-23.65

519 15 0

23 16 3 3.23-17.8

B 16 2 0.45-5.88

pt =] 15 1 0.22-3.66

H % 16 2 0.32-5.65

T ¥ 16 4 0.16-8.55

6 1A ot bl L G AR E Tween 20 F3dwde F (W4 )

Raw  Diuting solution” pH correcting solution Frist pH of Final pH of OA found  Recovery®
solution solution (ng/mL) (%)

1 0.1% Tween 20  MeoH:1%NaHCO;=7:3 7.69 7.77 12.19 91.42

2 0.1% Tween 20 MeoH:3%NaHCO;=7:3 8.33 8.32 12.49 93.67

3 0.1% Tween 20  MeoH:5%NaHCO;=7:3 8.56 8.55 13.94 102.55

4 0% Tween 20 MeoH:3%NaHCO;=7:3 8.35 8.00 12.21 91.575

5 0.1% Tween 20 MeoH:3%NaHCO;=7:3 8.35 7.96 13.32 99.9

6 0.5% Tween 20  MeoH:3%NaHCO;=7:3 8.35 7.97 12.97 97.275

7 1% Tween 20 MeoH:3%NaHCO;=7:3 8.35 7.96 6.753 94.41

% 7 # N+ 2 ARPRFZ2REp FEERLE (Intraday and interday analytical

precisions )
Chemical compound Concentration Intraday Interday
(ng/mL) (R.S.D.,%) (R.S.D.,%)
2.5 2.25 1.80
Ochratoxin A 10.0 0.56 2.55
40.0 0.37 1.91
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R R A

02
™\

(i

=t
I S-

0.0 40.0 80.0

3 A4 % A fe £ S

15 D

: : ; ’ b ) 12
Retention time Retention tirme

1--Filtrate (without treatment) 3-Wash with 10mL H,O

L

2- Wash with 10mL PBS 4-Elute with methanol
M4 Wi GLAaFatPEAHRE % A DGR A 7R

9
Retention tin

Retention tirme
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# = 0fChannel 0
o %
o
H g
o= as
o ]
<3 3
> >
£ £

L T T
0 3 6 9 12

! Retention time . Retention time N *
1--Filtrate (without treatment) 2- Wash with 10mL PBS
# 4 % 0fChannel 0 8 # % 0:Channel 0 ]
iy 1|
3 &2
0 a‘ l‘) z; 1‘2 15 18 'zu‘ =7ﬂ ?‘ 6 9 Cz ;3 18 20
Retention time Retention time

3-Wash with 10mL H,O 4-Elute with methanol

BS < fEindsidesnt d Amg uriliim
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(37} ﬁm | # % (:Channel 0
m m
@ @
a g =
<] o
o =3
@ = | @
3 3
g g
> >
g g
= 7 L I T
0 0 4 8 12
Retention time

# % % [0:Channel 0 S _|# % 0:Channel 0
T T .
@ @
- g =
o o
2z I
o <= @
3 ©
= =
> > =
g g
I I I I ! I I I I
0 4 8 12 16 20 24 0 4 8 12
Retention time Retention time

3-Wash with 10mL H,O 4-Elute with methanol
B 6 #¢ iﬂ;é’u&? KR T %g’éﬁ?i‘ﬂi % A hB s Ap k47 B
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% # % 0:Channel 0

mV (Response)

s s s | s s s | s s s | s s s | s s s | s s s
0 4 8 12 16 20 24
Retention time

Bl 7 Ioh3 500§ 20 S04 F A nF i in 17 B

i # & 0:Channel 0 .

0.6 0.7 0.8

0.5

0.4
I

mV (Response)

0.3

0.2

0.1

0.0

B8 MBSt Ak Wi SANEE A DB TR T
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i ¥ ® 0:Channel 0

0.8

0.5

0.3

mV (Response)

0.0

-0.3

B9 MASLES S féﬁ*ﬁ;“ﬂi—% A 3 2R AR K A7 B
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