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Study of Determination Method of Mycotoxins in Corn Silage
~ Aflatoxin B4, Zearalenone and Deoxynivalenol ~

Chiaki ITO" and Norihiro SATO"

(" Fertilizer and Feed Inspection Department, Food and Agricultural Materials Inspection Center)

The applicability of analytical methods of aflatoxin B; (AFB;), deoxynivalenol (DON) and
zearalenone (ZEN) listed in Analytical Standards of Feeds to corn silage was investigated.

Tested methods for AFB; were simultaneous determination methods using a liquid chromatograph
(LC) and using a LC equipped with a photochemical reactor. For DON and ZEN, a simultaneous
determination method wusing liquid chromatograph-electrospray ionization-tandem mass
spectrometer (LC-ESI-MS/MS) was tested.

Corn silage samples were air-dried and ground. In the simultaneous determination method of DON
and ZEN, there were some cases where the specified amount of extraction solvent was insufficient
for corn silage.

The spike test results suggested that both determination methods of AFB; may be applicable to
corn silage, and that the simultaneous determination method for DON and ZEN needs some
improvements with respect to the preparation of sample solution and the selectivity of DON.

Key words: Aflatoxin B; (AFB;); deoxynivalenol (DON); zearalenone (ZEN); liquid
chromatograph (LC); photochemical reactor; liquid chromatograph-tandem mass
spectrometer (LC-MS/MS); electrospray ionization (ESI); corn silage
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UL, fABOEEDE OHEEER OEEIEYE Yi2iZ, DON KT ZEN OFHIEENHEE S
TEY, FHEELRIZRD ZEE, FFRIICEEMATEHC DWW CHREE~DOE S OHED -
DHIMEEED TBLLEERS D EEZDND. £ 2T, MBI EEREEDOE > LAZ LY
AL —=V~OBEHAOFAFICONWTHRF L. b8 T, fEoaEYEOHEREYE L O HEILHEN
EOLNTNWDET 77 hx B, (LLF TAFB,] &\ 9. ) 1220V T, RERICHRFZ2IT- 7.

EOBLAZLYA L —VICHEA SN TS HiEE LT, VRl 27 FEEOBRERERECTHV LR
EREE Y (MUT TEEHEAE L), ) 28510, UTOEEST EEREEIC SV THRE
ZATo7z. AFB, IZOWTIE, EEREEN 7+ NI 77 2 — %8k Lo mdigiks a~
N7Z 7 (LLF TLC) EWo. ) ZFHWEFEThH-72d, MU 74 alifgz i CiFEg
b Z47T 5 BRI R YEE S EHEIFH2 7 77 XV v ok 7 v~ N 77 71 L D REEOHTE (B
T ITFA L] 20). ) ROT7 4 v I a7 72 —% A0 DEEINTRUESR 5 =5 3 /i 3 7
77 NXVUOWERK I e~ NI T T =T NI AN T I E =X BEEEATE (BLF TPR A
LS. ) oEAEZMRT L. £72, DON LU ZEN OEBIEICOWTIE, FEEFEENRIEKZ o
~ NI T TR T ARVEESNE (LLF TLC-MS/MS| LW 9. ) IZXDGHIETH - T=72,
DON } N ZEN Z G ie—F i T HEEH i B YES S BHE 3 i | NOHOWREK s n~ ~7 77
H T LB RSHEHC X D —F ok (LLF T—FE Lwvwo. ) oiHAEREF L.

2 EBRAE
2.1 B
BT 6 BEO L 9 BAZ LA L=V 20, BB oG k1L, B EEO L E
WZHEVY, B 200 g L EOMEEEZ L S TEOEIEZED, 60 °C T 6~25 FERZE%, HIZEWN
THELTRZL, FOESZE-72%, Ilmm DAY U — 2838 LD Ttk L.
22 O
) 7E2r=FI VKO AZ =%, LC THIET D0HEIZIT LC M, LC-MS/MS THIE$
DOMECIFEE s v~ N7 7EESEIHEZH W, MY 7 v A o FER2IT Reagent Plus
(MiEE 99 %, Sigma Aldrich ) ZHW\/=. g7 =y Ax@mERIEK7 n~ 77 7H (1
mol/L /K¥EHE, BAHAbH) % v /=, /KiE Milli-Q Integral 5 (Millipore ) (2 K 0 KEHI L 7=
HERIAK (JIS KO211 O 5218 ([ZE e S - BitiK) & i
2) AFB,; EHEWR
RO 77 hF T (Bi, By, Gy, Gy) IRGHEEYMERKR (%54 25 pg/mL, 7 h=hKU L
R, Sigma-Aldrich ) % AFBAEHEFJR L L7z, AFB AEHEFKR 1 mL % RABRE ([T IEMEICED ,
TEr=bF UV 15mL % EMIZMNZ TRAL, 1mLHIZAFB, & LT 10 ug # &6 3 5 AFB,
IEYEWR 2 e L 7.
i TFA 5
AFB, fE%E% (10 pg/mL) 250 pL % 10 mL D87 7 A 2|2 AN, FIZEHRETTE® F=
FUJLEMZ T I mL F1IZ AFB, & LT 250 ng 2 & A+ HAEHER 2 /5 L /-,
ERICEE LT, Z D4, 10,20 V40 uL %, fARMIHT MR SEHE3IH2 777 bF%
VYOWIK s v~ N7 T 72K ARSITEICHEY, ZEREN Y T aFRIC L D FEE
AL 24TV, 1 mL HIZ AFB, & LT 1,2.5,50 %00 10.0 ng Y B2 EH T 54 AFB, i Ek
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FEER A R L 7.
ii PRIE
AFB, HE%E% (10 pg/mL) 1 mL % 100 mL D48~ T 2 2 [ZIEREIC AN, FICHERETT
th=hrU =K (9+1) ZMMZT 1 mL HIZ AFB; & LT 100 ng & A 3 D UeEHL & 35
L.
ERHIZEE LT, ZoRO—E&EZ7Er=F)L—K (9+1) TEMIZHRL, 1 mLHIZ
AFB; & L T25,510 XU 20 ng #3 AT 54 AFB IR ER AR L 72.
3) DON YK
DON fE#ESL (M 99.4 %, Biopure ) 2 mg ZIEfEICE > T 10 mL DR ET 7 A 32 AN,
TER=MUAEMZTENL, TITERE CRBEEZ 12 T DON FHERKZFAM L7 (2
D 1mL %X, DON & LTCT200pug 2 &aHT5. ) .
4) ZEN FEHER
ZEN HE¥ES, GREE 99.7 %, Sigma-Aldrich #) 2 mg ZIEfEIC#E > T 10 mL DEETY T A =
WA, TER=FUAZMATENL, BICHERE CRESEZMZ T 1 mL TIC ZEN &L
T200 pg Z AT HEHEFRKZHU L., 20k 1 mL % 10 mL DR 7 7 2 3 (TEMICA
n, FICHEHRETTE b= AZMZ T ZEN EHERZFHL L2 (Z0# 1 mL 1%, ZEN &
LC20ug B35, ) .
5) DON K OY ZEN jRA 1% ik
DON IEHEF R 5 mL K& Y ZEN FZ#E) 1| mL % 100 mL O E~7 7 A 2| ZIEMEIZ A, /K 16
mL ZM 2 CTREGL, LICEMRETTE F=1F U LZIMX T DON LT ZEN JEG A5 UK % 7
L7 (ZOW ImLiEX, DON & LTCT10ug XxOVZEN £ LTCTO02ug 2 &H7 5. ) .
FERIZEE LT, DON O ZEN IR IEERIK O —FE®Z 72 b= U /L—IK (21+4) TIERE
WZAR L, 1 mLHiZ DON & LT 50, 100, 200, 500 }2 T8 1000 ng, ZEN & LT 1, 2, 4, 10 KO
20 ng #ENENEHT H DON KON ZEN IR GIEHER 2R L7-. HIZ4 DON &Y ZEN IR&
EEEO ~EBEZTNETNRIBREOEE (1+100) THIRL T, SHREMRIEMA DON LW
ZEN JRAHE R 2 3 L 7.
23 HEROZHE
FRFHZ W 72 2518 & OR B % Table 1 1278 L7z,
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Table 1 Instruments and equipments

Mycotoxins Methods Instruments and equipments

TFA methoda) 1) Grinder: ZM 200, Retsch (1 mm screen, rotational speed: 14000 rpm)
2) Shaker: Strong shaker SR-2DW (shake speed: 300 rpm), TAITEC
3) Multifunctional column: MycoSep 226 AflaZon+, Romer Labs
4) LC:
LC system: Prominence, Shimadzu

Fluorescence detector: RF-20AX, Shimadzu

Aflatoxin Bi (AFBi) PR methodb) 1) Grinder: ZM 200, Retsch (1 mm screen, rotational speed: 14000 rpm)
2) Shaker: Strong shaker SR-2DW (shake speed: 300 rpm), TAITEC
3) Multifunctional column: MycoSep 226 AflaZon+, Romer Labs
4) LC:
LC system: prominence, Shimadzu
Photochemical reaction system: Photochemical reactor (PHRED),
AURA Industries
Fluorescence detector: RF-20AX, Shimadzu

Deoxynivalenol (DON)  Simultaneous 1) Grinder: ZM 200, Retsch (1 mm screen, rotational speed: 14000 rpm)
and zearalenone (ZEN)  method” 2) Shaker: Strong shaker SR-2DW (shake speed: 300 rpm), TAITEC
3) Multifunctional column: MultiSep 226 AflaZon+, Romer Labs
4) LC-MS/MS:
LC system: Nexera X2, Shimadzu
MS/MS detector: LCMS-8040, Shimadzu

a) Simultaneous analysis of aflatoxins by liquid chromatography (listed in Analytical Standards of Feeds,
5.3.2)

b) Simultaneous analysis of aflatoxins by liquid chromatograph-photochemical reactor (listed in
Analytical Standards of Feeds, 5.3.3)

¢) Simultaneous analysis of mycotoxins by liquid chromatograph / tandem mass spectrometer (listed in
Analytical Standards of Feeds, 5.3.1)

24 TEEIFE
EBITIEIL, EEI T IV D)3)D LBV IToz. 7ok, EEBIEILEYE L REE T
> 7.
1) AFB, (TFA %)
EEIT TFAEIZ K 0 ITo72. 728, el OREEIX 25.0 g & L, o238 fl H v st
ZWIRLTIRVIBE D Z LN TERWEARIE, BEEOE% 100 mL 2°5 150 mL ([ZZAH L7z,
LC ORIESM:% Table 2 1, ERIEOHEE A Scheme 1 1277 L7z,

Table 2  Operating conditions of LC for analyzing AFB4 by TFA method

Column Mightysil RP-18 GP (4.6 mm i.d. x 250 mm, 5 um), Kanto Chemical
Guard column Mightysil RP-18 GP (4.6 mm i.d. x 5 mm, 5 pm), Kanto Chemical
Mobile phase Water-methanol (3:2)

Flow rate 0.8 mL/min

Column temperature 40 °C

Detector Fluorescence detector (Ex: 365 nm, Em: 450 nm)
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Sample 25 g (300 mL Erlenmeyer flask)

add 100 mL or 150 mL of acetonitorile—water (9:1) and shake for 30 min

centrifuge for 5 min at 650xg

MycoSep 226 AflaZon+

transfer 4.5 mL of supernatant into test tube

push MycoSep 226 AflaZon+ column into test tube

transfer 1 mL of effluent solution through MycoSep 226 AflaZon+ column to 10 mL test tube

evaporate to dryness under 40 °C

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

LC-Fluorescence detector

Scheme 1 Analytical procedure for AFB, in corn silage (TFA method)

2) AFB, (PR k)
ERILPRIEICEVITo72. ks, HTalBIOBEEIX 25.0 g & L, skl asfll s 4

WIL L TRV IEE D Z &N TE2WGEEIE, WO &% 100 mL 705 150 mLIIZEE L7-.

DOWNESAF % Table 312, E&EIEOBEE % Scheme 2 /R L 7-.

Table 3  Operating conditions of LC for analyzing AFB4, by PR method

LC

Column Mightysil RP-18 GP (4.6 mm i.d. x 250 mm, 5 um), Kanto Chemical
Guard column Mightysil RP-18 GP (4.6 mm i.d. x 5 mm, 5 um), Kanto Chemical
Mobile phase Water—methanol (3:2)

Flow rate 0.7 mL/min

Column temperature 35°C

Photochemical reaction system  Low-pressure mercury lamp (15 W) (245 nm) wrapped with knitted

Detector

reactor coil (0.25 mm id. x 10 m)

Fluorescence detector (Ex: 365 nm, Em: 450 nm)

Sample 25 g (300 mL Erlenmeyer flask)

add 100 mL or 150 mL of acetonitorile-water (9:1) and shake for 30 min
—filter through No. SA

MycoSep 226 AflaZon+

transfer 6 mL of supernatant into test tube

push MycoSep 226 AflaZon+ column into test tube
discard the fraction of 0~1 mL through MycoSep 226 AflaZon+ column

——pipet a portion of effluent solution through MycoSep 226 AflaZon+ column

to 1.5 mL microtube and centrifuge for 5 min at 5000xg

LC-Photochemical reactor-Fluorescence detector

Scheme 2 Analytical procedure for AFB, in corn silage (PR method)
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3) DON KON ZEN (—#15)
ERIE—FBICEVITo72. 2L, —FETHE, BB 50 g7 h=hU -7k (21+4)
100 mL Znx 7z & &, ol iia it 2 I L TRV IBE DL WIEEIZE, Bilio&E
Z150 mL & FT52LERoT0DED, L9 AZ LA L —UTIE 150 mL THIRVIEES
NRWGER DT b, fiHEEEELZTO LI ICER L.
MR R 2 25 g, MHABEEZ 100 mLICEF L, TR THLIRVIBEE LN 2 5AIT,
BT U TRV I & 4 e K 150 mL & THEO L 72,
7o, REHREHRRBESREBEROBMEZ B2 2501, 77 L20HEEORAKEZ 7 & b
= FUb—/K (2144) TEMICHR L. ZOEK 1 mL ZRBRE ICERIC AN, B
(14100) 1 mL ZIEFEICNZ, LI, —FEOHRTEDOEBY, Z OO — &% HEL,
K 2 LC-MS/MS 12 X 2 HE I 25 0BHEK & L7z,
728, LC-MS/MS D JIESA:% Table 4 X512, EEIEOHEE % Scheme 3 1277 L7,

Table 4  Operating conditions of LC-MS/MS for analyzing DON and ZEN

Column ZORBAX Eclipse XDB-C18 (4.6 mm i.d. x 150 mm, 5 um), Agilent Technologies

Guard column ZORBAX Eclipse XDB-C18 (4.6 mm i.d. x 12.5 mm, 5 pm), Agilent Technologies

Mobile phase 10 mmol/L ammonium acetate-acetonitrile (9:1) (hold for 1 min) — 19 min —
(8:2) (hold for 15 min) — (10:0) (hold for 5 min) — (9:1) (hold for 5 min)

Flow rate 0.2 mL/min

Column temperature 40 °C

Ionization Electrospray ionization (ESI)

Mode Negative

Interface temperature 350 °C

Heat block temperature 500 °C

Desolvation gas N2 (3 L/min)

Drying gas Nz (15 L/min)

Collision gas Ar (230 kPa)

Table 5 MS/MS parameters for analyzing DON and ZEN

Precursor Product ion Collision
Target ion Quantifier Qualifier energy
(m/z) (m/z) (m/z) (eV)
295 - 10
DON 355
- 59 25
131 - 31
ZEN 317

- 175 25
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Sample 25 g (300 mL Erlenmeyer flask)
add 100 mL or 150 mL of acetonitrile—water (21:4)

shake for 60 min

centrifuge for 5 min at 650xg
MultiSep 226 AflaZon+

apply sample solution

discard the fraction 0~4 mL

collect the fraction 4~6 mL
Sample solution 1 mL

add 1 mL of acetic acid (1:100)
centrifuge for 5 min at 5000xg
LC-ESI-MS/MS

Scheme 3  Analytical procedure for DON and ZEN in corn silage (Simultaneous method)

3 BRRUEBE
3.1 FRkR R
FREFAVE T, o B O T E DS G T BB IS E S e s & Bp ), Bk A
HLET, K% 60 %L EEATEEWOEE 2 mm A7 ) —2 THBET 2 ik Tho72. &9
HAZ LY A L=V T ERSEI A NIRIEL TR Y, BRENHL, o, EREND
RWNEHROSHITIE, SHTEDOIXLSENKEL 2D 2 L, AT AREH 0K 23l K &S0
MR AEZESED ZEENBREESNTZZ LD, EROITEESDOIE 2 SFIZ B W 2 T iED
BRFHZ DWW TIE, SR AT R EICBE SN T TRE Lo otr R Z Wb 2 & e L, MiFt
T HTE b S AT R EINEEIC K0 T 2 ek LT
3.2 hhiH L E
—FIEICBWT, TR CREHC X 2 A O WIN A L <, BBHREUE 25 g XL
225 mL OB Z LE LT 5 E A H 0, FEHR BRSO AS &I OV TSl B O M EER
REBEE NIz, vk, YEHARHIAFLEEE&N D o7c7o®, 3.3 LIBEORGFHIIZHW R -T2,
3.3 WIEHEWE OB
1) AFB,
3HEFDOLIBLAZ LA L=V, TFAEKO PR EICEIVEONTE /e~ N T 0%
B L7z, TOME, WTFNIZEWTS AFBOEELZYHET L2 — 7 I3 S hrirolz.
ARFHc Loz e~ N 77 AO—fl% Fig. 1 IZ/RLTZ.
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Fig. 1 Chromatograms of standard solutions and sample solutions of corn silage (blank)
(LC conditions are shown in Tables 2 and 3. Arrows indicate the retention time of AFB,
derivative.)
A: TFA method; Standard solution (1 ng/mL: 20 pg as AFB))
B: TFA method; Corn silage (blank)
C: PR method; Standard solution (1 ng/mL: 20 pg as AFB;)
D: PR method; Corn silage (blank)

2) DON

4 FEFHOL I SAZ LA L=V, —FIEICK VGRS E (LT TSRMY
EWH. ) rav T LERRLE. £ORR, &TOREHIIBWT DON & [A UL FEFRFH
ICE— I WRO B, RA T O —7 $@BO LN E06 DON OE—7 &2 b
N, EEBEAA L OE—7 LEFIOHHEY—7 NELY, ERME~OEEIT DON & L TiK
0.4 mgkg BBEThoTc. ZDOZEnD, —FEEZLIBLAI LA L—VIZHEHALES &7
L%EITE, BROBM, KKk e~ h777ﬂ<f¢@ﬁﬁk*/\$ﬁfio>ﬂjzﬁ<7b>A B EZ bz,

AT LV ELONTZSRM 7 a~ 7T A0 —fl% Fig. 2 [ZR L7,
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Fig.2 SRM chromatograms of standard solution and sample solution
of corn silage (naturally contaminated)
(LC-MS/MS conditions are shown in Tables 4 and 5. Arrows indicate the retention time of DON.)
A: Standard solution (25 ng/mL: 250 pg as DON)
B: Corn silage (naturally contaminated)
3) ZEN
4 BEOLEI LA LA L=V, —FELCLVELNT SRM 7 u~ 7T L xfk
RLTERER, EBEZTONFEE—713RD NN,
¥, RTORET ZEN ERUAFRHICE—7PNRBO b, ZhbHDE—27Z21 T,
EBA A LHHEA T DO ERR LA, FEEREFAFETH-TZ LMD, ZEN ThH
o LWLz,
AEFHC LV ESNTZSRM 7 v~ b 75 5O —4fi% Fig. 3 (2R L7,
A 450 - ! B 450 -
2 350 | % 350 -
5 =1
S 250 1 g 250 1
5 © |
2 150 2 150 -
2 2
g 501 g %01 MWW
-50 T T T 1 ‘50 T T T 1
22 24 26 28 30 22 24 26 28 30
Retention time/ min Retention time / min
Fig. 3  SRM chromatograms of standard solution and sample solution

of corn silage (naturally contaminated)
(LC-MS/MS conditions are shown in Tables 4 and 5.
A: Standard solution (0.5 ng/mL: 5 pg as ZEN)

B: Corn silage (naturally contaminated)

Arrows indicate the retention time of ZEN.)



96 fREHFIE S Vol. 42 (2017)

3.4 WINENNERER
1) AFB,

22D )T L7, | mLHIZAFB, & LT 10 pg 25 AT HEMERKRE2 7 =KV JLTIE
AR L, BV,

3HEHOLE I LAZ LY A L—UZ2FHV, TFA LN PR B E BT, JRWHE LT AFB, &
LT 0.01 mg/kg FIYM & (GREHEEHRK T T 5 ng/mL (FHHAESLE 100 mL OBHE) £721% 3.3
ng/mL (AR E 150 mL OBA) ) 222 nlmg L <EAL, —®/EE L%, &
FEICHE - TRl a Fh U, P2 [aIEE K ONR LR B & SR 6D 7z

F, WINTE S RREHI % LT AFB; & LT 0.02 mg/kg MM EIC2D L 91TV, FEW iR
FEA~OBEX, JRh R OB R OKSEGEEY 60 %K N10 %EBELT, B Y OkaE
HE60%) TRE=REY OKDEARE10%) FIRE 225 0RIZEVITo7.

ZORERIT Table 6 D £ 31, TFA IEIZHOW T B 81.3~90.4 %, Z DMK UKEE 1T
FHXTAE AR 72 (RSD,) & LT 4.0 %LLF, PR {EIZHOW T EHEIULE 72.2~89.7 %, RSD,
8.4 %LU T ORKENE B AL, RO RMED Y EMRIET A R4 2 P (LLF T4 PEReR
BETARTA] Lo ) CEDONTEEKROIHMTREO BIEE AN - L7z, TFA XK
OPREE, EI9BbAZ LA L—V~DOBEAARETH L Z EBRRBINT.

7B, Fonl-rua~ 77 AO—f% Fig. 4 \IZRLT-.

Table 6 Recoveries for AFB,

Methods
Sample Spiked level TFA method PR method
No.  (mg/kg original matter)’  Recovery”  RSD’ Recovery’  RSD;”
(%) (%) (%) (%)
1 0.01 90.4 2.9 84.2 3.3
2 0.01 83.9 4.0 89.7 8.4
3 0.01 81.3 1.4 72.2 3.8

a) AFB, was spiked to air-dried corn silage samples one night prior to extraction.
The spiked level was 0.02 mg/kg air-dry matter. The level of AFB, in
original matter was calculated 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 level of AFB; in original matter (moisture 60 %)
= the level of AFB; in air-dry matter (moisture 10 %)/ 2.25
b) Mean (n = 3)

¢) Relative standard deviation of repeatability
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Fig. 4 Chromatograms of AFB, derivative
(LC conditions are shown in Tables 2 and 3. Arrows indicate the peaks of AFB; derivative.)

A: TFA method; Standard solution (2.5 ng/mL: 50 pg as AFB,)

B: TFA method; Sample solution of corn silage spiked at 0.01 mg/kg original matter of AFB,
(3.3 ng/mL: 67 pg as AFB,)

C: PR method; Standard solution (2.5 ng/mL: 50 pg as AFB,)

D: PR method; Sample solution of corn silage spiked at 0.01 mg/kg original matter of AFB,
(3.3 ng/mL: 67 pg as AFB,)

2) DON & O ZEN

DON (22T 2.2 @ 3) THHH L 72 DON EHERK A4, ZEN ([ZDOW\WTIE 2.2 © 4)THE L7
BH¥EREKZ, #NEFn 78 =MV L TIEMIZHRL, RINCHWE.

723, DON [ZOWTIE 33 @ )DL BV HEFEEL—INBOLNTIZOBEMEE L, hiFEY
— 7 OHEFfE% DON BICHE L2 EEZZ LI 2 LIV EIGEEZFE T Lz,

AFEHEOLHIHLAZ LY A L —T %A, DON RN ZEN & LT, JFEW#E LT 1 mgkg M
Y& (R fERUBHEIE T T4 s 250 ng/mL (Rl H R & 100 mL D %E) X3 167 ng/mL (fliH
R 150 mL OBE) ) ZEhTEME LREGL, —&KHE L%, RBREzEmRL, F
P[al U R OVl LR & SR D 7.

2B, WINTEGZS R EHZ X L C DON X OV ZEN & LT 2 mg/kg FHY &2/ 5 X 51TV, |
YRR E~OWEIL, 1) & RERICIT- 7.

ZOFRERIX Table 7 D &Y DON 2DV TIEFEHEILEE 80.7~90.6 %, RSD, 2.8 %LLT,
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ZEN [Z2OW IR AL ER 116~123 %, RSD, 2.7 %LA FORAE & 720, ZEN 22O\ T4k
ETA T4 NTED DN EEROHATHEE O BIRE 2 72 L T\ /2. DON {22\ T
BEE =7 BROONTZTOEBHETHH N, BIUEKLD RSD, IZOWTIE, 4Rk
HARTANZED BV EE R OPHTREE O B 2072 LT,
B, HoNSRM 7 r~ 7T AO—Hfl% Fig. 512 LT,

Table 7 Recoveries for DON and ZEN

Mycotoxins
Sample Spiked level DON ZEN
No.  (mg/kg original matter)” Rec overy” RSD Recovery”” RSD.

(%0) (%) (%0) (%0)
1 1 87.1 1.3 123 2.7
2 1 80.7 2.5 116 0.5
4 1 81.8 2.4 119 0.3
5 1 90.6 2.8 119 2.5

a) DON and ZEN were spiked to air-dried corn silage samples one night prior to extraction.
The spiked level was 2 mg/kg air-dry matter. The levels of DON and ZEN in original
matter were calculated 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 mycotoxins in original matter (moisture 60 %)
= the levels of mycotoxins in air-dry matter (moisture 10 %) / 2.25
b) Mean (n = 3)

¢) Relative standard deviation of repeatability
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Fig. 5 SRM chromatograms of DON and ZEN
(LC-MS/MS conditions are shown in Tables 4 and 5. Arrows indicate the peaks of DON

(A and B) and ZEN (C and D).)

A: Standard solution of DON (250 ng/mL: 2.5 ng as DON)

B: Sample solution of corn silage spiked at 1 mg/kg original matter of DON (167 ng/mL:
1.67 ng as DON)

C: Standard solution (5 ng/mL: 0.05 ng as ZEN)

D: Sample solution of corn silage spiked at 1 mg/kg original matter of ZEN (3.3 ng/mL:
0.033 ng as ZEN)

4 F&EOH
EOBLAZ LY A L—UHICERSND AFB,, DON KN ZEN ([2DOWT, fBHyHr U2 it -
TR Z Tl 25, LTORERNGELILE.
1) T B~ DI A BRI BNV T HTE OREHZ DWW TIE, SR I e S i)y
LB Lo AR WD 2 & & LT
2) DON KON ZEN ([Z2W T, fEM L LI LAZ LA L—VIC#EHLE D L3555
1, BUBHR BRSO A B C DWW T B OB S RIE X T,
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3) AFB; IZ2W T, WTFNOgHHFEZEWTRHRLALZ B~ M7 T AIZHONTYH, EEEZGT
HE—=Z7ERO NN -oT2. DONIZHOWTIE, 2 TORHIBWTELILZSRM 7 e~ 7
7 L2 DON OEEZYET A= NBOLNID, L9bAZ LA L —IIC@EHAL LD
ETHGEIE, BIRMEICOWTOOHTEDHRBMLETH 7. ZEN IZ2WTIX, Hoivk
SRM 7 n~ s 7 J A2, EEEZWTHE 7T bnenoTz.

4y BMEZL7ZEIHLAZ LY A L—UIC AFB, & LT 0.02 mgkg FISEAZFML, TFA RO PR
BAZHE- T, WINEIGRER Z 3 sifHT CHEME L, BIEEER OWRE LR E 2 RO 7R, Wiho
Fikb ZAVERERIET A RIA NZED DN EE RO TREO BEME AWz Lz, £72, [H
FRIZ DON ATV ZEN & LT 2 mg/kg FHY EAIRM L, —FIEIHE > THRMEIGRER % 3 A 0HT T
Fh U, R O URSE 2RO I-RER, WP og b2 Y MHRIETA KT 4 VICED
BNTEEROHITHEO BFEE T L.
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