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Validation Study on Application of the Simultaneous Determination Method of Aflatoxins
by LC to Corn Silage

Yuichi TAKAHASHI ' and Chisa SHIMAMURA ™
(" Nagoya Regional Center, Food and Agricultural Materials Inspection Center (FAMIC)
(Now Fertilizer and Feed Inspection Department, FAMIC),
"2 Nagoya Regional Center, FAMIC (Now Audit Office, FAMIC))

We have made a validation study on the applicability of a simultaneous determination method of
four aflatoxins (B4, By, G; and G,) in formula feed and corn using a liquid chromatograph with
fluorescence (LC-FD) to corn silage. The method has been listed in the Feed Analysis Standard
of Japan.

In the existing method, since the extraction solvent has been absorbed by the sample, we changed
the volume of the sample and extraction solvent to 25 g and 150 mL respectively.

Aflatoxin By, By, G; and G, (AFs) were extracted with acetonitrile-water (9:1), and the extracted
solution was centrifuged. The supernatant was purified with a SPE column (MycoSep 226
Aflazon+, Romer Labs Inc.; Union, MO, USA.), and the eluted solution was concentrated to
dryness. For derivatization, trifluoroacetic acid was added to the residue, and the sample
solution was injected into the LC-FD to determine the concentration of AFs. The LC-FD
separation was then carried out on an ODS column (Mightysil PR-18 GP, 4.6 mm i.d. x 250 mm, 5
pm, Kanto Chemical Inc.; Tokyo, Japan) with an isocratic of water-methanol (3:2) as a mobile
phase.

Recovery tests were conducted on corn silages. Corn silage was added with 0.0013~0.044 mg/kg
of aflatoxin (AF) By, B, and G4, and 0.00022~0.044 mg/kg of AFG, respectively.  The resulting
mean recoveries ranged from 85.0 % to 116 % for AFB;, 84.0 % to 119 % for AFB,, 88.1 % to
106 % for AFG; and 82.6 % to 101 % for AFG,. The repeatability in the form of relative
standard deviations (RSD,) was less than 4.4 % for AFB,, less than 4.2 % for AFB,, less than
3.3 % for AFG4, and less than 10 % for AFG..

This method was thus validated as useful for inspections of AFsin corn silage.

The limit of detection of AFs by the existing method for formula feed and corn was 0.0001 mg/kg
each in the samples.

Key words; aflatoxin (AF) By, By, Gyand Gy; liquid chromatograph with fluorescence (LC-FD);
corn silage
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HET 5. e, RERETHSTLIWNEHIEIZLDEAEELDTE I LA LFDOT 7T ¥ By,
By, GG, DM TIRZ RO IO THHTHET 5.

BEILT 7T FFT By, By G AV G OHEREA Fig. LITR L7,

Aflatoxin B; Aflatoxin B,
(6aR,9aS8)-2,3,6a,9a-tetrahydro-4- (6aR,9aS5)-2,3,6a,8,9,9a-hexahydro-4-methoxy-
methoxycyclopenta[c]furo[3',2":4,5]furo[2,3-h] cyclopenta[c]furo[3',2":4,5]furo[2,3-h] [1]benzopyran-
[1]benzopyran-1,11-dione 1,11-dione
C17H1206 MW: 312.06 CAS No.: 1162-65-8 C17H1406 MW: 314.08 CAS No.: 7220-81-7
O O @) @)

Aflatoxin G; Aflatoxin G,
(7aR,10a9S)-3,4,7a,10a-tetrahydro-5-methoxy- (7aR,10a95)-3,4,7a,9,10,10a-hexahydro-5-methoxy-
1H,12H-furo[3',2":4,5]furo[2,3-h]pyrano[3,4-c] 1H,12H-furo[3',2":4,5]furo[2,3-h] pyrano[3,4-

[1]benzopyran-1,12-dione c][1]benzopyran-1,12-dione
Ci17H1207 MW: 328.06 CAS No.: 1165-39-5 C17H1407 MW: 330.07 CAS No.: 7241-98-7

Fig. 1  Chemical structures of aflatoxins By, B,, G; and G,
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2 EERAE
21 & B
Bl Akl (GBALAFAM FA4AFRANRALA) KREHS>8AZ LIFZENETNERE 1 mm D
A — o R LTI LT, L9 AZ LY A L—1X 60 °C T 6 RFffzfgfg, &
[CEPNICHE L O L2, R 7.
B, MEHIHWIZE G iE %2 Table 1 IZR L7,

Table 1  Compositions of the formula feed
Formula feed Proportion

types Ingredient types (%) Ingredients

For poultry Grains 58 Corn, brown rice
Oil seed meals 28 Soybean meal, rapeseed meal, corn gluten meal
Bran 8 Rice bran
Animal by-product 2 Fish meal
Others 4 Calcium carbonate, animal fat, calcium phosphate, salt,

fermented milk powder, feed additives
For calf milk Animal by-products 72 Dried skim milk, concentrated whey protein
replacer Others 28 V egetable ail, trehalose, glucose, calcium carbonate,

lactose, vegetable gum+-like substance,
fructooligosaccharide syrup, dry yeast cell wall, fodder
yeast, desugared sugarcane extract, albumin powder,
fatty acid calcium, cellulose, salt, fermented milk powder,
lactec acid bacteria, bifidobacteria, melon extract,

feed additives

22 & K
1) TER=RIAKORAY ) —FE#iEiE7 e~ b7 7 70 (BHLFER) 2wz, ~Y
7 )V A v lEEE 1T Reagent Plus (Sigma-Aldrich %) % 7=, /KiZ Milli-Q Advantage (Merck
Millipore f) 1C X 0 ¥EHL L 728K (JISK0211 0 5218 (2 EF S L= BHlik) &Mz,
2) 777 h¥T By, By G RO G iRATEMER
777 h¥Try (B, By G KN Gy IBREGHEMEW (% 25 pg/mL, & L7 A L LFEHI%E
) 2777 MRV UIRAEMREFIRE Lz, IBRAEEFK L mL 2 50 mL &R 7 7 A3 |ZA
, ERETTEN=MIAEMZATT 77 MRV URAEERAFAM L7 (Z0WK 1 mL 13,
777 h¥T 2By, By GIEOG, ELTHOSugEEHETS. ) .
ERICEELT, 777 bV VRAEERO —EEZ 7 =) VTEMICHRL, 1
mLHIZT 7T %L By, By G ARG, & LT 20 ng 2549 HIRAIEUEN 2 75 L 7-.
23 IEEK UG E
1) e : ZM 200 Retsch # (1mm 27 U —>, fiff i FE[R]#55 14000 rpm)
2) REHH: LT a2 —H—SR2W ¥ A 7 v 78 (i IR E) %% 300 rpm)
3) ZHIEHRE T 2 MycoSep 226 AflaZon+ Romer Labs i
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4) LC:
LC B : 1515 Series Waters
G AR SR 0 2475 Multi AFluorecence Detector Waters
5) ARBREFIEMEERE 0 MGS 2200G S ATH b Sa kRl
24 EEIIE
1)

MRk 25.0 g &> T 300 mL o =M T 7 A3 AN, TEM=FU LK

(9+1) 150 mL ZMx, 30 ZrMH#E Y RE THit L7z, fhitik 2 e e O E I AN,
650xg T 55yl DBt L, EEAIEE T LMLBRICHT 2 30BHAK & LT,

2) h T LALE

AREHAT 45 mL ZRBREICAN, ZHEEN T L2 d > W LIAZL, T CAAIZ@EH L

it HH IR 2 3 BARAE RO I3~ 2 3B IR & L 7=
3) FHEMKLUG

ABHAR 1 mL % 50 mL D723 ~7 7 A 2T IEFEIZ AL, 40 °CLL FOKIBTIEE A EHLHE
T 5 F THILIRM Liotk, BRTALELE- CTHE Lz, BEHICKNY 704 ol 01 mL %
EREICINZ, BT T7 7 A azE e Lotk 16 SMEFE L, FIZK—7T& F> (9+1) 09 mL
EROBRTIET 7 A ERICNZ TIRVIBE R, Z0RE 77 AF v 7 imELnEE (K&
1.5 mL) 2 A, 5000xg T 5 /rfffm i L, EEARERIEK a~ 777 0 —1283 5
AREHRIR & LT-.

FRFICT 77 % RAEHER (0.5ug/mL) 2, 10, 20, 30, 40, 50 } O 60 uL 3 N R
AFERERL (20 ng/mL) 2.5, 5, 10 X' 25 puL #Zn 24 50 mL O 2T 7 7 A 2| ZIEMEICA
i, FU T4 ol 0.1 mL ZIEMEICI A7, LLFRENAIR & RARICERIEL, 1 mL FicT
77 h¥V2 By, By GIANG & LTENZEH 005 0.1, 02, 05 1, 5 10, 15 20, 25
FOV30ng FHY A2 EH T 2 K IEERZ - L7,

4) BRI ua~ NI 7 40—

AEHER L ST 77 % v RAERERS 20 uL % LCIZHEA L, Table 2 OHIESREIZHE

ST, 7a~v N7 T LE/HFT.

Table 2 Operating conditions of LC

Column Mightysil PR-18 GP (4.6 mm i.d. x 250 mm, 5 pm), Kanto Chemical
Mobile phase Water-methanal (3:2)
FHow rate 0.8 mL/min
Column temperature 40°C
Detector Fluorescence detector (Ex: 365 nm, Em: 450 nm)
5 it %

Bonl-7o0< N7 AL — 7 HBELOE S ZRO THREREEKRL, REFOT7T7Z
F%T v By, By GIEOGEAZRILTE.
B, TEEOME % Scheme 1 12/ L7-.
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Under the light-shielding conditions

Sample 25.0 g (300 mL amber Erlenmeyer flask)

——add 150 mL of acetonitrile-water (9:1)

— shake for 30 min

— centrifuge for 5 min at 650xg

MycoSep 226 AflaZzon+

——transfer 4.5 mL of supernatant into test tube

— push MycoSep 226 AflaZon+ column into test tube
50 mL eggplant flask

—transfer 1 mL of effluent solution through MycoSep 226 AflaZon+ column
— evaporate under 40 °C and dry with N2 gas
Derivatization

——add 0.1 mL of trifluoroacetic acid

— allow to stand for 15 min

——add 0.9 mL of water-acetone (9:1)

— centrifuge for 5 min at 5000xg

L C-fluorescence detector

Scheme 1  Analytical procedure for aflatoxins B;, B,, G; and G, in corn silage

25 WIEWHEOBR THWERT ik
LCIZ L 2 HBIERFIZ 2.4 D H)DIEHERZ K — A X /) —/ (7+3) ICEE L THIE L.
2.6 WHNENNERER

22D 2)DT 7T FF T By, By G AU GIRGHEMEMKZ T F =k UL TIEMICAHIRNL
WM W=,

EOBLAZ LA L—VIZONT, T7T7 hFT 2 By, B KON Gy £ LT, FEMHEL T
0.0013, 0.011, 0.022 &% Tr 0.044 mg/kg FHY4 & (HEAEREHEKF T 0.5~17 ng/mL) , 77 7 b %
TGl LT, JRMHAE LT 0.00022, 0.011, 0.022 X 0.044 mg/kg FH2 & (&R IR T
T0.083~17 ng/mL) (2725 Ko licxnETNdmME L<IEEG L, —&KHE LERICKRIEICHE > TR
el ERER & F ki U, P3[Rl =8 B ONIR U RS B 22 SR 6D 72

¥, WINZEGZ BN LTT 77 ¥ v By, By UGy & LT 0.003, 0.025, 0.05 }
0.1 mglkg FHY &, 775 F¥F 32 Gy, & LT 0.0005 0.025 0.05%r0.1 mg/kg FHY4&IC25
E 170, M RIRE~OBENL, ) R OREZY R DK E A B A 60 %M 10 %l ARE L
T, R UK EH R 60 %) FIRE=RiY OKSEH & 10 %) HF#ERE 225 0L ViT-o
7.

27 WHEEOKME TROBMEF THWERE

FARL ST EHER S EHE 3E 2 0 HFIKIC L W ER L. BVIRED Z & BREE RN S W TIE,
BRI 25.09 & L7z,

28 10mL FB A RBRE 2 AW i-FE R bikoRa RV TRk

2.4 D 2)THE LIV FBHA 1 mL % 10 mL O a3tk i E (2 IEfMEIZ AL, 40 °C DL FIZEEE
L 7= BB ARG CER N A ko TIRMEE Lz, EEMIC MY 7 v el 01 mL % 1F
ez, wealtleREczEe L, ¥y FIx8—7T 10 PRERVIEE-% 15 SMEE L,
BIZAK—71F K (9+1) 09 mL ZED@ it e I EMicnz, ¥y FIX%H—T 10 %
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RERVIEY. Z0WRE7 7 2AF vy 7 #im0ikEkE (& 1.5 mL) 2 AL, 5000xg T 5 4rfH
wOLHEL, EEARERE o~ VT T 0 — it T ARENER & LT

FRFICT 77 b % JRAEHER (0.5ug/mL) 2, 4, 10, 20 XY 30 L &£+ 10 mL &
eI RIBRE I EMIC AN, MY 7 e FEE 0.1 mL & IEREICIN A 7o, DL RUBHA IR & [FAR
WCHEREL, 1mLHIZ7 77 bF ¥V By, By, GIEUG, & LTENENL 2, 5 10 X115 ng
Y B2 EATO28EEREZFAY L. WEKROFREIL, 24D HKR V5L VITo T,

3 WRRUEER

31 &M

22D 2K 24 O T LV FAK L - BIRAEERS 20 pL 2 LCIZIEAL, fHonirv~v
N7 T AN E—7EEEOE S 2 AW THRERZER L.

BFonmERo—fFlIXFg. 20 L0 THY, % 0.05~30ng/mL (EA&EE LT 0.001~0.6 ng
FYE) O CEMRMEE R L

7B, YHREBEROBEREIL, 777 %22 By, B, G &KW G,% 0.0003~0.18 mg/kg &
BT 2500 AREH 2 RIEICHEVIRE L 72 B RBHRIR P OR T 77 M v VIRERPAICHY T 5.
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Fig. 2 Calibration curves of aflatoxins B4, B,, G; and G, by peak area (left) and peak height (right)
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Fig. 3 Chromatograms of standard solution and blank sample solution
(LC conditions are shown in Table 2.  Arrows indicate the retention times of 1.
aflatoxin G, 2: aflatoxin B4, 3: aflatoxin G, and 4: aflatoxin B)
A: Standard solution (The concentrations of aflatoxins By, B,, G; and G, are 0.1 ng/mL,

respectively)

B: Sample solution of corn silage
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Fig. 4 Chromatograms of standard solution and blank sample solution
(LC conditions except mobile phase are shown in Table 2.  Mobile phase is water-
methanol (7:3). Arrows indicate the retention times of 1: aflatoxin G, 2: aflatoxin
B, 3: aflatoxin G, and 4: aflatoxin B)
A: Standard solution (The concentrations of aflatoxins By, B,, G; and G, are 0.1 ng/mL,

respectively)
B: Sample solution of corn silage

3.4  IRINENYEER

777 h¥T Ly By, By MO G ITIE, 33 THHE—7 BRI, N MWMRIETA R
A NED D EIEL W - TS F Y — 27 OmEIIER FRICHY T 5 B — 27 OmifED 13 K
WMTHLZENMTELRD., LoT, 777 h¥T 2 By, B, KON Gy OFRRIRIMEE X, 3.3 T
MR INTWEY—7 ORKEE (RPHE L THRK 0.00027 mg/kg, JEFEZFEHIS L THRK
0.0006 mg/kg) @ 5fi% & 72 % 0.0013 mg/kg (JRApH#L G MR, EEz4 % T 0.003 mg/kg) & L7z, 77
TEXTY G IOWTIE, BiEY— 7RI N Z b, NHEHEOEE TR GUEH
H10.0005 mg/kg) %S BIC, RARIRINEEE Z F#E L C 0.00022 mgkg (JEFEZ#H T 0.0005
mg/kg) ELE%E L7,

2.6 IZ9E-> THMEINGRERZ Efi L7z, TOREEIT Table 3D LB, 777 hF 0 Bl
WL, EHEII T 85.0~116 %, & Ok UK XA AHE R 2 (RSD,) & LT 4.4 %Ll T,
777 hXTU BT OWTIE, EHEINERIL 84.0~119 %, RSD,(* 4.2 WL F, 777 ¥ v
GLIZOWTIE, FHEILER T 88.1~106 %, RSD, 1L 3.3 %LU T, 777 hF v G lzoWWTIi,
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SEREIV R 1L 82.6~101 %, RSD, 1L 10 %LL FOSAE 1S Hiv7-. Z OfESIE, 4 MkRET A
RZ A NTED BN TZEE R OPHTR O BIEE 25T B2 R cho7-.
B, fonk-rua~ 77 A0—f#l% Fig. 5 1Z/R L7z,

Table 3 Recoveries for aflatoxins in corn silages

Spiked level Cornsilage 1 Corn silage 2 Corn silage 3

Aflatoxin - (mg/kg original Recovery” RSD”  Recovery’ RSD,”  Recovery? RSD,”

maiter) (%) (%) (%) (%) (%) (%)

0.0013 116 21 93.0 14 97.8 44

B, 0.011 — — 925 16 — —
0.022 89.2 14 — — 85.0 35

0.044 92.7 17 — — — —

0.0013 104 21 119 22 113 42

B, 0.011 — — 89.9 15 — —
0.022 838.7 11 — — 84.0 32

0.044 89.7 16 — — — —

0.0013 103 33 106 33 9.0 33

G 0.011 — — 9.1 23 — —
0.022 91.6 14 — — 838.1 31

0.044 95.3 22 — — — —

0.00022 93.8 6.3 94.8 10 82.6 2.6

0.011 — — 93.9 35 — —

G 0.022 91.7 0.8 — — 87.5 2.6
0.044 94.0 17 — — — —

— : Not tested

a) The aflatoxins were spiked to air-dried corn silage samples one night prior to extraction. The
spiked levels were 0.003, 0.025, 0.05 and 0.1 mg/kg air-dry matter for aflatoxin B1, B, and G;,
and 0.0005, 0.025, 0.05 and 0.1 mg/kg air-dry matter for aflatoxin G,, respectively. Thelevels
of aflatoxins in original matter were cal culated with following equation on the assumption that
the moisture content of corn silage samples was 60 % for original matter and 10 % for air-dry
matter.

The levels of aflatoxins in original matter (moisture 60 %)
= the levels of aflatoxinsin air-dry matter (moisture 10 %) / 2.25
b) Mean (n = 5)
) Relative standard deviation of repeatability
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Fig. 5 Chromatograms of standard solution and spiked sample
(LC conditions are shown in Table 2.  Arrows indicate the retention times of 1.
aflatoxin G4, 2: aflatoxin By, 3: aflatoxin G, and 4: aflatoxin By)
A: Standard solution (The concentrations of aflatoxins By, B,, G; and G, are 15 ng/mL,

respectively)
B: Sample solution of corn silage (spiked at 0.044 mg/kg original matter of aflatoxins By,
B,, G; and G, (corresponding to 16.7 ng/mL))

35 E&E TR O TR O R

T 77 hFT 2 By, By G KU G DREEM EHMEZ R L7 #iPE, 45 0.05~30 ng/mL @ T i
M LR BIE (777 F%2 2 By, BoEONGUIZOWTIE, £98AZ LA L—YREYF
T 0.003 mg/kg FHY4 & (A& REHER PR 05 ng/mL fRY &) , 777 FF T G o DWW T,
EIOBAZ LY A L—YREEY T T 0.0005 mglkg AR (B & aBHE P EE 0.083 ng/mL AH Y
&) ) ORMEINGREROFE R O AREOE R TRE O TREZKD7Z. Fig. 3DEBh, &7
77 MRV D= DHIBICBWTEHENEOE = REHHFEL TWD I Lnb, EREED
EHERAD 105 L4226 % (AHBE 4O ¢ 534D 0.95 53080 2 %) 23D ERE FIRE O T
[RERDTE A, T77 FFT 2 By, B, KN Gy OFEE FIRIFZAFZY T 0.003 mg/kg, %
TRRIZEEZY T 0001 mgkg THY, 777 bFT v G, DEE FIRIZEFEZYH T 0.0005
mg/kg, AR T RRIZE Y H T 0.0002 mg/kg Td o 7=.

F7o, BAFEIERE D BLAZ LaMRE LEEWEEOR FIRBKRRE TH 27, it
T AT o 72, IW#EE TIEREHREEIL 50.0 g & LTW5 2y, FEICIRD IRE S 2 L 3K
HAFRHZ DWW TR IUEZ 25.0g 1275 & LT 5.

22D 20T 77 hFX T2 By, By G AW GIRAEMERKR (0.5 pg/mL) 27k b=k UL TIE
AR LRI AW,

Bl E el GEHECIZAM FAERHARAALH) KOES A2 LIZONWT, 777 hFyv
Bi, By, Gi TG, & LT 0.0005 mg/kg #H Y & (&l BEHAE# H1C 0.25 ng/mL. RV IBE S Z &
DR EET 25.0 g BRELE L2 E AL 4B AR A FLABLA BTEHZ 2V TIX 0.125 ng/mL) 1272 %
I ENETNTEMHLCIREL, —&HE LIZRKRIC 2.7 (8-> THRMEIGRBR 2 £ii L7z, %
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DFERINB/ONDHE—T D SN R 3LLEERDPREEZRDIZE A, EAFEEKORES H A
ZLHDT 7T FFT 2 By, By G AU G, DR FERIE, #E T 0.0001 mg/kg ThHho7. =
DOREL, BEFEEHIBT 2R BIEWT 77 ¥ By OFHEYEM 0.01 mgkg (2% LT
1100, £5HAZLDOT 77 FXxT v By OFEHEMEM TH 5 0.02 mg/kg (2% LT /200 TH Y,
HUMEREBIET A R T A TED BT BB T 5 TIRO B E 272 L Tz,

¥, Table 4 LBV, HMEINGEBRGERIIBGCThHoT. HFonizrun~ 77 20—l
% Fig.6 [Z R~ LTz,

Table 4 Recoveries for aflatoxins in corn and formula feeds

Feed types
Spiked Formula feed for Formula feed for calf Corn
Aflatoxin level poultry milk replacer®
(Mgkd)  Recovery? RSD”  Recovery? RSD”  Recovery? RSD,”
(%) (%) (%) (%) (%) (%)
B1 0.0005 91.8 4.5 96.6 4.7 94.2 2.7
B> 0.0005 88.9 25 90.2 25 87.5 17
G 0.0005 94.9 37 83.5 85 91.9 16
G 0.0005 935 24 89.9 53 91.4 0.8

a) Mean (n = 5)
b) Relative standard deviation of repeatability
¢) Weighed volume set to 25.0 g
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Fig. 6 Chromatograms of spiked samples

(LC conditions are shown in Table 2.  Arrows indicate the retention times of 1.
aflatoxin G4, 2: aflatoxin B4, 3: aflatoxin G, and 4: aflatoxin B5)

A: Sample solution of formulafeed for poultry (spiked at 0.0005 mg/kg of aflatoxins By,
B,, G; and G, (corresponding to 0.25 ng/mL))

B: Sample solution of formula feed for calf milk replacer (spiked at 0.0005 mg/kg of
aflatoxins By, B,, G; and G, (corresponding to 0.125 ng/mL))

C: Sample solution of corn (spiked at 0.0005 mg/kg of aflatoxins B4, B,, G; and G,
(corresponding to 0.25 ng/mL))

3.6 FHEMRIEULERR D LK

KIETIE, 50mL ORTHT7 7 Aa 2L CHERERIEEZIT> TS, 22T, L/
DORBPFEMRESICHE L TWDH EEZ LRI LD, FEROSICHAT 2 RBORE
DIEVNZ L D EBE~OEE LR L.

22D 2)DT 77 R¥ T2 By, By G AV GIRGHEMER A T h= MU L TIEMIZAHR LK
I AW,

EODBLAILIAL—=TIZONT, £7 77 hFT & LT, 0025 KT 0.05 mg/kg FHY &

(BN T 4.2 LY 83 ng/mL) 12725 K lcznEnmmng L <REL, —&EHE L
To AT ARIE R O 2.8 129 > CTURMNENNGRER & 520 U, F3)E Bl K OVE UK 2 R 7z,

ZORERIT Table 5080 THY, 10 mL OoBEaERBELHFEH LSO T 77 hd v
v ONHENEE T 84.9~96.4 %, F OffuR UREEIL, MXHERERZ (RSDy) & LT 3.0 %LL T,
50 mL OB 7 T A2 EH LIZHAEDOT 77 F¥ v OFHEIEIL 84.0-96.1 %, Z D
W URSEEIX, RSD, & LT35%UTFTHY, Wb ZYMMRIET A NI A4 VIZED HILH
FFAE A i 72 L7z
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Fo, FEECERFICHERT 2EROREOE VLD ERMEICHERZEZND D0 MRT 5
7o, HEKME 5 BTHMIRED -MEEZIToTz. ZO/ME, 777 bF v B il oW T ¢
(2)=-0.692, p=0560, 77F F¥ v Bll oW T (2)=7432, p=0.0176, 775 F*x 3
G IZOWTIX (2 =0659, p=0577, 777 hx > Gl oW T ¢ (2) =3548, p=0071T
BV, 77T FXT 2 BIOWTIE 10 mL D& BRE 2 H L 7 7 23 ) Sl 23 & <
BEREDRDO O, TRUATIIAEREREZTR DN o7,

IO ENE, FHERISOBE, 50 mL ORI T T A 2% 10 mL O @ik
BICAE L TCHREIZNLU EORBERBROND Z b, L0/HOFRIETLTHEL
XxlhnwekE 2.

Table 5 Comparison of reaction containers used for derivatization reaction
Reaction container

Spiked

10 mL brown stoppered test tube 50 mL eggplant flask
Aflatoxin  Feed types level . Quantitative Quantitative
(mg/kg air 3 Recoverya) RSD,” 3 Recoverya) RSD,”
dymate) ey e w08
(mg/kg) (mg/kg)
Cornsilagel 0.05 0.0450 90.0 18 0.0446 89.2 14
B1 Cornsilage2  0.025 0.0223 89.3 2.0 0.0231 925 16
Cornsilage3  0.05 0.0424 84.9 24 0.0425 85.0 35
Cornsilagel 0.05 0.0463 92.7 16 0.0443 88.7 11
B2 Cornsilage2  0.025 0.0231 925 18 0.0225 89.9 15
Cornsilage3  0.05 0.0434 86.7 3.0 0.0420 84.0 32
Cornsilage1l 0.05 0.0471 94.2 29 0.0458 91.6 14
G Cornsilage2  0.025 0.0236 94.4 2.7 0.0240 96.1 2.3
Cornsilage3  0.05 0.0448 89.7 24 0.0440 88.1 31
Cornsilagel 0.05 0.0480 96.0 20 0.0459 91.7 0.8
G Cornsilage2  0.025 0.0241 96.4 16 0.0235 939 35
Cornsilage3  0.05 0.0445 89.0 22 0.0438 875 2.6

a) Mean (n =5)
b) Relative standard deviation of repeatability

4 FE®H

VLAY AL —VHDOT 7T ¥ By, By, GEEMONGOEREE LT, WHEDwEA
DHMIZOWNWTHRF LIz s 2 A, REHREUES 50.0 g /05 25.0 g, fHIEEE% 100 mL 75 150
MLICAEETHZ LT, UTNORKERELN, BEHANARBTHL EE X L.

£, REETHATRAFEEENE I BAZ LPOIEIEICLST 7T %22 By, By, G
KRGO FIRIZCOWTHRR LzE 25, UTORENREGLTZ.
1) MEHRIFZZNEI 0.05~30 ng/mL fFHY4 & (FEAREE LT 0.001~0.6 ng fHY &) OHiFH CREARME

oLz,

7B, YHREBEROBEERKEIL, 777 %22 By, B, G KU G,% 0.0003~0.18 mg/kg &
B 2500 HEE 2 RIEICHE VIR U 7o e iR IR P 087 7 7 M v VIRERIPHICHY T 5.
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2) 777 bhF%T2 By, B KR GLIZHOWT, R - TR bz a~ NI ANIEREZDIT
HE—IBRO NN, ZYUMHERIETA RTA VICED DB IREL WL TWe, 777 b
XU G IZOWNT, KB THONZZu~ NI ACERZYTHE—7 IR LN
o7,

3) FWHICHE L CTT 77 h&¥ > By, B, XUVGy & LT 0.0013, 0.011, 0.022 &% TF 0.044 mg/kg
FY%E, 777 F¥%F 2 Gy, & LT 0.00022, 0.011, 0.022 }* 0.044 mg/kg tHY EZ ML, &K
BIZHE> T 5 MOMT o 2 ElE L, [EUER O UREEZ RO & 25, ZMMWMBIET A K
TAVICED BN HE R OPHTREE O BEE A2 M- B2 RN G o,

4 RKEOESILAZLYIAL—VFDOT 77 hF T By, By KO Gy OER FIRIFAFEZY T
0.003 mg/kg, #H FERIX 0.001 mgkg, 777 hXx > G, OE&E FRIZEEZYH T 0.0005
mg/kg, % H FBRIX 0.0002 mg/kg T&H - 7=

5 WHIEIZB T AL NE I LA LFOT 77 hF v By, By, G AW G, O TR
I%, #EHHT 0.0001 mg/kg Toholz. ZOREITZYEMBIETA RT A IZED LIV BAE
7z LU=,

6) FHEMAREIGORE, 10 mL O e EREBRE 2 H W CIRNEIGRER % FE0E U, RIS K OYEiR
UKEZRDIZE 2D, YUMHRIETA BT A ITED DT EE K O TR EE O B A % i
T2 BAF RS RS E D LTz,

X W
1) EWKEESEREED Ao EYE OREEEN VEHREREICOWT, B 634 10 A
14 B, 63 % B 2050 & (1988).
2) EMKEBHE - ZERREER . GEOITEEOHIEIZOWT, FEK 2044 H 1 H, 19H%K
%5 14729 % (2008).



