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+ 5 % -Aflatoxins

+ M3 %38 Fd E 0 A E(Aspergillus)
15 KA (A flavus) 2 F 2 £ (A, parasiticus)
TR EE FYTA 2 o s iNWA $ (secondary
metabolites ) o P @ ¢ FIRL20 5 48 o




B+ # = X el Zitk=1
LR~ (LDs,, mg/kg ) R
B1 0.36 100
M1 £0.36 3
Gl 0.78 3
B2 1.69 0.2
G2 2.45 0.1
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¥ #9434 % (Aflatoxins)

E Limit
AFB1 AF(B1+B2+G1+G2)
EU <2.0ug/kg <4.0ug/kg
W <15pg/kg
USA <5.0ug/kg <20ug/kg
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Method of test for aflatoxins in foods

B IN609 7

[a—

WHEE - ARERETE - Bk REREAEHERTEHEESR B, > B~ G~ G
Z =B o B % EMRANE (immunoaffinity column)fz By -

(o]

B RSN EEE - BE - MER TASEEANBZRERAE - ILEKRIE
""" BEEZ BB G GEREAH- M -ERTaHEEA 58 - A H RS

BRRESEAEL  BOUPRERAEHEFEREHNE R E T B RALA - 580

B o T 22 44 E (total aflatoxins) » 0] & ST ¥ 58 # (fluorometer)fjil L H| 2 (SFB j£) -

ax Bl 8 7Y 55 8 5 & 2 B (individual aflatoxins) > O] i /& 300 7% A0 Jg A G 0 26 & S8 B 98 &

G (% 3.1.1.38%) A0LA5#r -

3. A E D fEBAIYE E(mmunoaffinity column) -

N
311 S MEENT RE
3.1.1.1 {E#ES B¢ {E 85 (fluorescence detector) » H A 360 nm B 28 3 £ K K

A 420 nm ISt B 2 &t Efses -

I L = o™ A% L~ = mym 10 ~ i AR a4 - a — =i ATF 1 = f- B a7 A w1




3.1

7 RE B A A (immunoaffinity column) =

1 [HiEEs &L {E 18 £5 (fluorescence detector) » H A 360 nm B 28 7 £ K A
* 420 nm WO 2 & HiB S

A2 EHER CRP-18° 5 um > T 4.6 mmx25 cm 3% [6] 8k & ¢ K JE i TR T
EHIERR 40T -

1.3 B 24 & T4 1L 24 (post-column derivatization system: PCD)
FEE_HLCEBHIUR > L TERM - 610 cm=0.5 mm & Z #
BAEETMAEMEREBE R T0CIH RFE 5 3¢ ¢ 1L 2 i FE 2 (photochemical

reactor enhanced detection; PHRED) » of {E £ ] Aura T ¥/, = 8 iE >
KRC 25-25 Z LB FESG o E & - S HF & 25 m ZHIUH L
{# (polytetrafluoroethylene: fE& fff PTFE)B H4HE (1/16 inch ODx0.25 mm
ID)RE R &AW EERE 254 nm BANGERHABFENXEBEN - £15
HMHER B GRS EPREER By G e

GEBEAE  NSBSMES B B G~ GAHT 2 TR

aflaTest-P % fF (Vicam: semerville U.S.A)T¥ [g] 4} 5 -

FOCH B U £ & (fluorometer cuvet) © 12 mmx75 mm B E5 5 &

¢ Fl| 58 #% (fluorometer) @ 360 nm 3B E K 450 nm fTH & » R =

] Vicam 4 =] FE#1 > SERIES-4 of [6] 4} S -
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Draft Method of Test for Mycotoxin in Foods — Test of Aflatoxins

CERARE AT EEANGCE - 2K - HEBZBRAAEHLYT
2875 5B "B G R GZiaE -
. MRBR Y ik S AU& 48 & #1% (high performance liquid chromatography,
HPLC) -
2.1 & -
2.1.1 Zpwurss B ik
2.1.1.1 & H B P &kl % ([luorcscence delector) »
2.1.1.2 E 47 % *Cosmosil SCI18-AR 5 pm>’ 1948 4.6 mm x 25 cm >
X B & ot o
2.1.1.3| &1 2 R JE % Knitted rcactor coils (KRC) 25-25 » 3% F) 4%

go °

2.1.2 358 # (Homogenizer) © 23 =] :Z 15000 rpm LA L8 A FH
B A -
2.1.3 #pag# (Grinder) e
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2.8.18. DETERMINATION OF AFLATOXIN e
B, IN HERBAL DRUGS

CAUTION: allatoxins are very loxic and carcinogenic. Aflatoxin Limit
Perform manipulations under an extraction hood whenever

possible. Take particular precautions, such as use of a glove B 2 ug/kg
hox, when toxins are in dry form because of their electrostatic 1
properties and the lendency (o disperse through the working sum of
areas. Decontamination procedures for laboratory wastes of 4 pg/ kg
atlatoxins were developed by the International Agency for B1, BZ’ G1’ GZ

Research on Cancer (IARC).

Aflatoxins are naturally occurring mycotoxins produced mainly

by Aspergillus flavus and Aspergillus parasiticus. These fungi

are common and widespread in nalure and are mosl oflen found

when certain grains are grown under conditions of stress such

as drought. The mould occurs in soil, decaying vegetation, hay,

and grains undergoing microbial spoilage, and invades all types

of organic substrates whenever and wherever the conditions are

[avourable [or ils growlh. Favourable condilions include high

moisture content and high temperature. At least 13 different

types of aflatoxin are produced in nature and most of these

are known to be highly toxic and carcinogenic. Aflatoxin B,

is considered the most toxic. Herbal drugs that are subject to

contamination by aflatoxing are tested by a validated method.

Unless olherwise mndicaled 1n Lhe monograph, herbal drugs
contain not more than 2 pg/kg of aflatoxin B,. The competent
authority may also require compliance with a limit of 4 g /kg
[or the sum of aflaloxins By, B,, G, and G,.
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EUROPEAN PHARMACOPOEIA 7.0

The melhod described below is ciled as an example ol a melhod
that has been shown to be suitable for devil’s claw root, ginger

and senna pods. Its suttability for other herbal drugs must be

demonstrated or another validated method used.

METHOD
Liquid chromatography (2.2.29).

Aflatoxins are subject to light degradation. Carry out the

determination protected from daylight by using UV-absorbing
foil on windows in combination with subdued light, or curtains
or blinds in combination with artificial light (fluorescent tubes

are acceptable). Protect aflatoxin-containing solutions from

daylight.

Rinse glassware before use with a 10 per cent V/V solution of
sulfuric acid R and then rinse carefully with distilled water R

until no more acid is present.

Test solution. Use an immunoaffinity column containing

anlibodies againsl allaloxin B, with a capacily of nol less than
100 ng of aflatoxin B, and which gives a recovery of not less
than 80 per cent when a solution of 5 ng of aflatoxin B, in a

mixture of 12.5 mL of methanol R and 87.5 mL of water R 1s
passed through. Allow the immunoaffinity column to reach

room temperature. [To 5.00 g of the powdered drug (500)

(2.9.12) add 100 mL ol a mixlure ol 30 volumes ol waler R and
70 volumes ol methanol R and exlracl by sonicalion [or 30 min.

Filtoy thrniich faldad filter nonner

Pinaotte 1NN mT Af the ~lonaw

fl/hﬂl
seco
250

at ro
each
dissc

musi
the ¢

e]873¢
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BESEDERIBEE  RIEGHRTEE LS ABED - SHTEe2H
W GH T - RN E AN S B EB, B, - G FIG, W& R
it

(1) mth B R e — PnE o B A uaEs Bee i /& R AIE0R

.

(a) 7 I W T o L 5 2 b R T8

FEHE S ESENRER EEIE
(b) FETHEACEHBESRARARKCER - 1 [Pa—
s = =T L2 , 1 ‘EF - 'ri
3. Bt
(d) INAEENRERFETE 50 — 120% &6 E 2 A 4. HHiE
5

A2 p

(e) HkEBIEEAHEMEE R /R 15%

() Gedstm Ao S o (B e 2 e P S



(2)

(3)

(4)

(5)

UM — 3 b PR S B S A AR S T« T R T R, 22 A s 3 i A
J:

ey — PR HFE e TR E AR - DIHES L S A R4 - e Al
10% ZZHHE O 212 /NEFfR - B H 7% B’U_"J\f'EF'f?IE °

BB — SR L H e T o A0FR % o EEIEHT A SeAF RS I o AERTTT
HYTEOL T - BB EEN DRI &L T -

) 7 IR E ‘;‘EH B, - G I"I_IG T A=Al > I FREE SR
G I LSRRI - A8 R (LR T (5 -

(a) FEH — HUEE MR AR 15.0 g - AIEACEA 3 g FI 70% f:[:l]i_t{%‘ 75 mL - 4545548 2

257 F - BELAY10508E - HDEFEHE R SR (H » KR HEY 7515 mL
[Fff5F1] B e fEEs g » 7260 Tk FHASRBEEIFFEZ TS5 mL -
PR s FR DAL E A FE Y K R A PR BAR He 56 JT A2 e R AN AE Ry 37

”’"“UE SO mL [E{J T 2] (o7 10 o F e - T GE TR ARSI E - JX5RUE




(b) DAGEEBIAAERHERL it iR —
I s B A

RHBMEE Ao EIMEERB, B, ~ G MG, REHE
1%”}1,{51 %@T

GILHAHIRERRIFEER — RoEE A &N i B &35 B, G, G, B
MR S O AR - AR Rl {Muﬁnﬁumaffﬁ ﬁifﬁﬁﬂi
LR FE S AN 22 90% ~ 80% ~ 90% F1160% -

FA LSS IR [FEE 3] — MR ENE - o R E A TERE > DA
3 mL/min B i&EE = ITEEE B o RERHE TR ILE (10 mL)
ez (JE 3 mL/min) > FFH 10 mL 225 L EZ < SeH 1.5 mL FHEZ
fit > FELALO mL 22 %0 iE » e IR TR E 2-mL &R > AT IN/KE
A -

I3 - BRI A ERE e nf Al (AN AT RE T (F HE ol dh - G ik
s HZEE | -



B S IOAREh B AR aEE F G B E IR o

B ST P & L8 &k ﬁ%ﬁi%ﬂ§%iﬁg
Jfﬂ'i°

B e ™ F
-—%3$ﬂ§ﬂ%#ﬁ£%%§%o
— 93 &P B¢ Y £ £

13570-2, 88E8 1 4P ;}#) :

— PRATERED 3 B 2 k&k (TR
i%‘ 99& 107 15p ¥ &3 F %0991903564%5. 2 ) -
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10 FH B 47 EHieswitE

%4 I:Ieeatg Pb | Cd | Hg | As | Cu | Afatoxins | BHT | DDT | PCNB
S 15ppb | 0.2 | 0.2
@ 30 | 2 2
yray S 10 5
s 10 5
gt 5
v 5 10 510302 2 |20
b 5 10 5
5 ¥ 10 5 103]021] 2 | 20 | 15ppb | 09 | 1.0 | 1.0
H 3 30 5 103]02] 2 |20 09 | 1.0 | 1.0
B W 10 5

H i~ ! ppm

20
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Sample + NaCl +
80%MeOH or 60%MeOH
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VICAM
AHinity Column
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e
b X
i3 -:1Wﬁﬂmm
NET )" MOLECULES
=
%4
LR SUPPDRT BEAD
=
MONOCLDNAL
AMTIBODY
candiioning sample sddifion

Fluted Filter Assembly

rinsing

[ |
L4 ".‘.mal:rlx
-.

'-

I

Syringe Barrel

€~ Reservoir —y

T

QT e

€— Column Top wp.
Cap

{178 bottom end cut off}

€ Affinity a=
Column

LR XA
WA

Affinity Column Syringe Barrel Connection

elution

1873 e

Coupling, %‘
\ 1

Syringe
Barrel

Ixtract

7

Affinity

Column \

Syringe
\ Pump

¢
]

WASTE

Pump Tube

Pump Stand Assembly

» -
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JE vk BT

B fs B~1.0mL" fig » 12 4p
GRS ERUEE LB L
Ty g e > 1
P EEEE 32.0mL-

R R EE R 0 T L
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Waters Temperture
Waters 2487 Dual Control Reaction
A Absorbance Module
Detector

Waters Post Column
Waters 2475 Multi eaction Module
A Fluorescence /
Detector !

" Waters 600

Controller

Waters In-Line
Waters 717 plus Degasser AF
Autosampler

Waters Reagent
anager

Waters 600 pump Column oven
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Photochemical Reactor
AURA, KRC 25-25

Ultra Violet Chemical Reactor Box (UVCR Box)
UVCR-02525 e
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Aflatoxins Standard
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' 20.00

18.00
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Fluorescence

‘P“ \7)_ ﬁL l—', ﬂ °
~ )
%% 3 e O Aflatoxins
Overlaid Chromatogram
500
400 o
] o
| m
3.004
] Sample
2.004 o .
= o - &d —
- A Q) O 1a) a1] STD
} | AN o NG W ——
1.00 b , o A
] f\ Blank
-III|III|III|II[|IIIII1IIlIlIIIIIIlIIIIIl|IIIIIIIl1
2.00 4.00 600 800 1000 1200 1400 15600 1800 2000 2200 2400 2600 28.00 30.00
Minutes

31



A-G2

1010402-29 Smooth(Mn, 2x3) F1:MRM of 2 channels ES+

MA1007P-1203201-DC 331.2> 313

g Ag 4 N772+0072

100 LT T T
6.29 | 6.61

: LAl
% 404 157274 383410432 || ﬁ_: 7.597.73

A L | .
.H_-’b‘-._J I AL

0 T e min
2.00 4.00 6.00 8.00

A-G1
1010402-29 Smooth(Mn,2x3) F2:MRM of 2 channels ES+
M1007P-1203201-DC 329.17 » 243.12
100 457 1.950e+002

l 6.99
3.26 =

] 363 llgz1 650] 789
0.901.61 :
i . by il A el A Ifjl.-ljr' ]Il'!]E“ '\‘I'.l l "".,r'.;i{ _.‘. A .‘| e 'I'.'\"l- .‘-'a'IL.4 ,.118:‘228__-\8,.46

A ALy

e]873¢

¥ 41 Aflatoxins P+
LC/MS/MS
‘E ’é’\ ’}’?Ei \:'o\.k

e T T min
2.00 4.00 6.00 8.00
A-B2
1010402-29 Smooth{Mn,2x3) F3:MRM of 2 channels,ES+
M1007P-1203201-DC 315,13 = 259.11
100 A-B2 4.574e+003
3.87
273.26
% 3.49 ug/mL <€
]‘; 4.06
AN RS A I RS AN LS R el L
2.00 4.00 8.00 8.00
A-B1
1010402-29 Smooth{Mn,2x3) F4:MRM of 2 channels,ES+
M1007P-1203201-DC 31311 =284 97
100 A-B1 3.885e+004
4.08
2383.59
g, 11.52 ugimL <€
0 T T T ff'hll-.lY-llY‘_'Flll.I.-ll min
2.00 4.00 6.00 8.00

AFB,
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Fluorescence

-0.50

& ¥ 4! Aflatoxins

AwYe)
[} v
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Overlaid Chromatogram

&
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3.00+
2.5ﬂ~f
2.00
1 50
1.00-
050

0.00-]

& o @
;rﬂ‘J Ny MM‘“‘ "

J i
R IJ""“’" AN Nt irvprnretnct, g pm e o, Pt P T it P el P 1t P g e B W g i o g il s g

] JJ\ Sample
:1|

o Aflatoxins standard

N

. Blank

4

¥

e o ot et o oy s e N

e o T T N PR

200 400 600 8.00

10.00 12.00

1400 16.00
Minutes

K iR 2 & B1 0.14ppb ~ B2 0.04ppb ~ G1 0.14ppb ~ G2 0.04ppb

18.00 2000 2200 2400 2600 28.00 30.00
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*ﬁ 5E‘J “%% “gv ..i ﬁ{ﬁ%\ﬁ fi"_ ©1873
t+ Hi~: 3 ff..,(ng) . Z?"Jtﬁu(ug) ~ 3 ﬁu(mg) N ﬁu(g) N (kg)
10° 106 103 1 103

WA E = s (ub) ~ 24 (ml) ~ A (L)

ppm : 7§ A~ 2 - (1/109
pg /g = pg/mlL =mg/kg = mg/L

ppb : + A 2 - (1/10°)
ng/g = ng/mL =pg/kg =pg/L
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R A RERE R
Az % aflatoxin B12
10~5~1.0~0.5~0.1 ng/mL

70000
STD <. 60000
(ng/mL) R
& 50000
10 65500
40000
5 32890
30000
1.0 6542
20000
0.5 3260
10000
0.1 650 °
O ©

BRER KREMERD 31 MAE G

4

y =6554.4x +7.8336
Rz2=1
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3 3 b ép -—" \z‘ -—;-1-”’: 2 ’ ’
7}'2 e S .g{: ];/? = B - 1873

P~k 550240 80% 7 A% 100mL > 32 {8 i » Poipik 10mL 4
K40mL > R £ 3935 (4B~ 10mLiE £ & B fod > i ts ks 2
32.0mL - IR BB 70 y = 6554.4x + 7.8336 11 HIELH

-
Sol‘n Conc. (ng/mL) X V(mL)

W(g)

Sample AFB(ng/g)=

50mL 2mL
V= 100mL x X =100mL
10mL 10mL

36
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EE.FM ,if Pl R LR Ao d PR R
B Ei\z:uyu )\f"bﬁ:r? 4 4 ’v‘;C'ki_"_
TR A0 A B BAed e

TR B FEHEE | RT B =90% B,=80%
G,=90% ~ G,=60% -

e]873¢

e

E @u” 27048 % B, =80% (/4 AFB, 5ngit 7 pli#)
N Jo 2 - O
N /\'pq’%’fﬂ‘}//"zfﬁ’kl‘ﬁx%ﬁ.-lg Cr ™ >
q“;ﬁr —‘—,;g&;lg » TR R T304m0 PR R oo
v S FZ ¢ AR 0
E LTI EAL M 3BT 10%
. ’ 2. 2 tl ’r o “'—'—
Ew oKiRE 12 ko £ * Rk o
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Comparison of performance of VICAM affinity columns
Gel ¢ Spike level - " "A
Column Spike conditions for
Brand name Anal bead . for recove Recovery %
e imLl capacity [ng] no i recovery 2
AflaTest® B1. B2, G1, G2, M1, M2 0.250 300 100 total Spiked sample extract B1.G1280%; B2235%.G2 280%
AflaTest® WB B1. B2, G1. G2, M1, M2 0.300 400 200 total Spiked sample extract B1.G1280%; B2285%.G2 280%
| AflaTest® WB SR B1,82, G1, G2, M1, M2 0.375 500 400 total Spiked sample exiract B81.51200%; B2285%:G2 280%
[ Aamr - HFLC T, W2 T 000 ToU Zo TORET SR TR I P
| OchraTest™ OTA 0.200 100 20 spiked extract
[OchraTest™ Wo OTA 0.250 300 20 spiked extract B,,G; >90%
ZeralaTest™ ZON 0.350 1500 1500 spiked extract B. > 85 %
ZeralaTest™ WB ZON 0.350 1500 1500 spiked extract 2 2 0
_DQ"“&“W DGN 0.400 1250 25 spiked water 0
DONtest™ W8 DON 0.450 1250 2% spiked water G,>80%
| T-2test ™ HPLC 12, HI2 0.300 1500 T2 1500 T-2 spiked PBS 285% 1-2
T-2MH-12™ HPLC 12, HIZ 0.600 2000 total 1400 total spiked PBS =285% of each
FumoniTest™ FB1.FB2& FB3 0.300 10000 7000 spked PES =85%
FumoniTest™ WB FB1.FB2 & FB3 0.350 10000 7000 spiked PBS 235%
AflaOchra HPLC™ Dl.04.616G62 0.500 L 100 spiked sample extract 2]
B1,82,G1,G2 100 100 >85%
AOZ HPLC™ OTA 0.700 100 100 spiked sample extract >85%
ZON 1000 50 >85%
. - e o spiked phosphonc acid
CitriTest® HPLC Citrinin 0.350 20 20 solution >80%
D r . W E B ER C oNSsSULTING K fr T
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3= A 45220 %fu;:\ie;‘-,% AT 102 BT HENTLE o

B3 AFB, "1 & %% 5 2 ppb (ug/kg)
1/10¢ ] &=0.2 ng/g

3“; 2 ﬁ =50g

Ar g & 0.2ng/g*50=10ng

E&Squ_ 2 = QU ”J“ s 10 ng AFB,
TR YT AR TT S A2 RS o
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Aflatoxin B, e 41 'L =

F &+ 7 Aflatoxin Bl » 20 4 f8 & &P % Sppbi: ¥ &
» Hae e 2 4o

5 ppb =5 ng/g > 5ng/g x 50 g =250 ng (Aflatoxin B1)

# Aflatoxin B14#%-2# 573 7% )k & % 100ng/mL > P B~ 28 205

% 2.5mLi% 4 2 50gehie & ¢ 0 B ik de 5% R e b ARk 1T o

A 7 38 #25% 7% ¢ Aflatoxin B1JE B cr% i

100mL % B~ 7% 250 ng / 100 mL=2.5 ng/mL

B~10mL > 4cr40mL %% -k (2.5 ng/mLx10 mL)/50 mL=0.5ng/mL

P~10mL:E £ £ #Arg 8 2 2mL (0.5 ng/mLx10 mL)/2 mL=2.5ng/mL
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7 ;1“,%"__ "’:_7\5 R
TUYTF TR T E

F R W& 7 AFBL 1.0 ng/g » 74 3 £ il ot g v

g w4t ® 1.0ng/g x 50g =50 ng

’]‘ o ’Eﬁfﬁ—/, ‘v & (ng) - R % IR = li(ng/mL)
—50/ 100=0.5mL

Freis e &R RIER (SSR) » % b 8 52.0ng/g

F & &Pk B 1.0 ng/g (SR)

/,"j‘ ‘vik 2 1.0 ng/g (SA)

R%=(SSR-SR)/SA x100%

TR 2w T 60~120 %

&
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Aflatoxin BI7 #v t &4 47 (X bar-3 | ®)
110% -
105% | _
R +3SD
100% | ¥ 412 "TEUCL
95% | #4 1LEUWL
0% -+ //\ R+2SD
85% + \i\/)/.\\—_//'\ A
80% \J \/ R-2SD
75% - B4 T ELWL
0 | % 417 "LELCL
R-3SD
65% |
60%
1 3 5 7 9 11 13 15
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