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Development of Determination Method of Deoxynivalenol and Zearalenone
in Corn Silage by LC-MS/MS

Shinji OSHIMA®, Mari TABATA" and Koji AOYAMA"

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

We have developed a quantitative determination method of the concentration of deoxynivalenol
(DON) and zearalenone (ZEN) in corn silage using a liquid chromatograph-atmospheric pressure
chemical ionization-tandem mass spectrometer (LC-APCI-MS/MS).

DON and ZEN were extracted with acetonitrile-water (21:4), and the extracted solution was
centrifuged. The supernatant (1 mL) was then diluted with acetonitrile-water (21:4) to a volume
of 20 mL. The diluted solution was purified with a SPE column (InertSep VRA-3, GL Sciences
Inc.; Tokyo, Japan), and the purified solution was used for LC-MS/MS determination of ZEN. As
for DON, the purified solution was further purified with graphite carbon to obtain a sample solution
of DON. Sample solutions thus obtained from each process of DON and ZEN were respectively
injected into a LC-MS/MS to determine the concentration of DON and ZEN. LC separation was
then carried out on an ODS column (InertSustain C18, 3.0 mm i.d. x 50 mm, 2 pm, GL Sciences
Inc.) with a gradient of 2 mmol/L ammonium acetate solution and 2 mmol/L ammonium acetate
methanol solution for DON, and 2 mmol/L ammonium acetate solution and acetonitrile for ZEN as
a mobile phase respectively. In the MS/MS analysis, the negative mode atmospheric pressure
chemical ionization (APCI-) was used.

Recovery tests were conducted on corn silages. Corn silage was added with 0.2 and 4 mg/kg of
DON, and 0.02 and 1 mg/kg of ZEN respectively. The resulting mean recoveries ranged from
89.3 % to 116 %, and the repeatability in the form of the relative standard deviation (RSD;) was less
than 8.7 % for DON, while the mean recoveries ranged from 101 % to 112 %, and RSD; was less
than 12 % for ZEN.

Key words: deoxynivalenol; zearalenone; liquid chromatograph-tandem mass spectrometer (LC-
MS/MS); atmospheric pressure chemical ionization (APCI); corn silage
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AZLTA L=V ~OEANRKNETH L Z ERERINTEBYY, oG RERFHEFETIX
FEHANMACRHE LESENA LN TND.
fAEL DA EYE OFFEEYE L OCVEHEEYCB W T, DON IZOWTIHKT 58 (FAHo b o
%%<.) 25 S D ETEHH T4 mg/kg WNCHE S (KT 58 (FAHOLDERLS. ) &k
L) MOZREEALICKHS SN AEEF Tl mgkg, ZEN [ZOWTEHFEBERLOREE AICHE S 5
ﬂ*fm%kg®£ﬁgﬁmﬂ REIINLTEY, fFAHIT [E E LA RN PR VEME 258 5F L T D
CEEMRT DI OONNIEEED TR LEERH D EEZOND.
ZIT, GRFEEBFEFEICSNVT, FRR29FEIC B FIEAN B ARR SR 72 5 HriED
(LLF TIFIC 5] & 9. ) KROVER304E B — AR FVE N B AR SR E W 03 v T2 3 AT s
(LLF INKKKVE) ). ) &2, £986AZ LY AL —IHD DON K ZEN DIRIE 7 v~
N7 7T ARVERESHTEE (BLF TLC-MS/MS) £ W 9. ) 1T X D ERIEDOE R T I HE~D
WHOARZMFLI-DOT, ZOMELRETS.
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Deoxynivalenol (DON) Zearalenone (ZEN)
(4S,12E)-15,17-dihydroxy-4-methyl-3-
oxabicyclo[12.4.0]octadeca-12,15,17,19-

tetraene-2,8-dione
C1sH2006  MW: 296.32 C1sH2205 MW: 318.364
CAS No.: 51481-10-8 CAS No.: 17924-92-4

12,13-epoxy-3a,7a,15-

trihydroxytrichothec-9-en-8-one

Fig. 1 Chemical structures of DON and ZEN
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EOBAI LY A L—0F60 °C T 18~24 BF[RIFLIRE, HICENICHE L CREL L72%, A
X 1mm DAY Y — 2 EBHE LT Tl L7z,
22 &I
1) EER7T =m0 NIRERE, 7EF=RFILEORAZ /) —/iL LC-MS H (E=7 AL L4
ik ed) , 277 7 A N J—78 % Supelclean ENVI-Carb SPE Bulk Packing (Sigma-Aldrich
) , 1 mol/L FEfE” v E=U AEIRITEmEIRIK 7 v~ h 7 F 7H (B 7 A0 2 FEHMSER)
Z A=, Kt Milli-Q Integral 5 (Merck Millipore ) (2 X 0 % U 7= kK (JIS K0211 @
5218 (ZEF S LT BEMIK) & MWz,
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2) DON fZE g
DON FEHEN, (F L7 A L AFDEHSRERL, ME 100.0 %) 2 mg % EfEICE > T 20 mL O
7AW AN, TR MU AEMATHENL, FICERE CRIEEEZ 12 T DON FEHER
WaERAMLZ (Zo 1mLiE, DON & LTO0lmg2aH+5. ) .
il FICBE LT, DONFEHEEKE I mL % 50 mL D& ~7 7 2 2 ICTIEMEIC AN, FIZHE#HETT
T h=hrUL—K (2144) ZMZ T, 1 mL HFIZDON & L T2 pug 2&A T HMEUER 2 TR L
7o, ZOEERO—ERE, K—AX /) —NL—TF k= Vb (18+1+1) TEMIZHRL, 1
mL IZ DON & LTZENEN 4, 6, 8 10, 20, 40, 60, 80 KX 100 ng Z & AT 5 FAEHE G
i LT,
3) ZEN FEH#ERR
ZEN FEYES, (& L7 A v AFneMisksl, S 100.0%) 2mg Z EfEICE > T 20mL D27
FAZAIN, TERF=FIAZMZTENL, WITERE CRES 22 T ZEN FEHEFK
ML (ZO 1mLiE, ZENELCO0IlmgaEaT5. ) .
fEHICER L C, ZEN ARG 1 mL % 50 mL D2 & 7 F 2 2 ICEMICAN, FIERETT
T h=hUL—K (2144) ZMMZT, 1 mL FIZ ZEN &£ LT 2 ug 2 8H T HMEHER AR L
7o, ZOEWERO—ERE, T h=FUL—K (21+4) TEMIZHRL, 1 mL #IZ ZEN &
LTENZFNO0.1, 02, 0.4, 0.6, 0.8, 1, 2, 4, 6, 8, 10, 20, 30, 40 XX 50ng #&HT 5
FAEER & FHIL L 7.
23 HEROGE
1) Fyietk - ZM 200 Retsch B (1 mm %27 U —>, ffi FEFEEEEL 14000 rpm)
2) IREHIHE: Abur T oA I —SR2DW X A 7 v 7 & (FHFHE L 9 % 300 rpm)
3) ZH%HRE T A : InertSep VRA-3 (U ¥ — "—F & 6mL) v—T /%A =AM
4y AT T 7 4)VF— : 13HPO20AN (fL£% 0.20 um, EE 13 mm, AU T hT7 74 axF
Ly REEAL Y
5) LC-MS/MS :
LC [ : Nexera X2 Stfl/Eprdl
MS #B : LCMS-8040 & x5 {E pr il
24 TERFIE
D # M
IINTEEL 25.0 g 2> T 500 mL O3k =7 7 A3z A, T R=hKU/L—K (21+4)
250 mL &z, 60 ZyME YV IBE Tt L7z, % 50 mL o e it E ic A,
1600xg T 5 syl yBE L, EEAKR ImL 2 20mL O2E7 7 XA 2 |ZIEfEEICANE. 27
TAADERETTE =RV —K (21+4) #Mz, BT L0NBIHT 23EHAKR E LT-.
2) T LALER
RBHAIR 2 2R 1 7 LT AR, FID ORI | mL 2## T, 10 mL OREBREE 7 7 LD
TICEE, ZTO®%OMHIE 1mL 231, LC-MS/MS (X% ZEN OHE I+ 250kHAK & L
72, WIS, B 10 mL ORBREEZH T LD TICES, ZTOHOFHMIE 3 mL 251, Rt
T HREHAR & LTz,
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3)) K O#
RENEIREZH LD T T 7 74 FA—HR > 200 mg & A7z 15 mL OLTF = — 712 AR,
1 3R 0 IRAE =, 1600xg T 5 sy DB L, E¥EAHE 2 mL % 10 mL ORERE IZIEMEIZA
N, B8R AL TCHELZ., K—2A%/—V—=T% r=FrU/L (18+1+1) 0.5 mL % IEff
WX TR EEN L, AT T2 7 42 —TAhiL, LC-MS/MS IZ L% DON OHIEIC
T D FBHRIR & L7z,
4) LC-MS/MS (2 X B HlE
AREHAIR, % DON FEUENR O ZEN FEHERR 5 uL % LC-MS/MS 2 EA L, BIRBISM
(LLF TSRMJ &WH. ) 7a~ 7T 8&857-. JESM% Table 1 L2 IR L2, RIK
sma~ 77 7EIZEWT, DON KU ZEN ORRER DKM 22 %, Tablel D& B ThLh
RBER 1 OV 2 OSETRIE L.

Table 1  Operation conditions of LC-MS/MS
Column InertSutain C18 (3.0 mm i.d. x 50 mm, 2 um), GL Sciences

Mobile phase 1 (DON) 2 mmol/L ammonium acetate-2 mmol/L. ammonium acetate methanol solution
(19:1) (hold for 1 min) — 9 min — (1:19) (hold for 5.5 min) — 0.1 min
— (19:1) (hold for 4.4 min)

Mobile phase 2 (ZEN) 2 mmol/L. ammonium acetate-acetonitrile (7:3) (hold for 1 min) — 4 min
— (1:19) (hold for 7 min) — 0.1 min — (7:3) (hold for 4.9 min)

Flow rate 0.2 mL/min

Column temperature 40 °C

Ionization Atmospheric pressure chemical ionization (APCI)

Mode Negative

Nebulizer gas Air (4 L/min)

Drying gas N2 (5 L/min)

Interface temperature 350 °C

Heat block temperature 200 °C

Desolvation line temperature 250 °C

Collision gas Ar (230 kPa)

Table 2 MS/MS parameters

Precursor Product ion Collision
Target ion Quantifier Qualifier energy
(m/z) (m/z) (m/z) (V)
295 265 - 10
DON

355 - 265 13
131 - 30

ZEN 317
- 175 22

5 i B
BFo7 SRM 7 a~ N7 7 AL E—7 HELPE S 2RO TREBMREZIERL, HEHHFO
DON &} (N ZEN &4 B H L7-.
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e, EEIEOBEE %A Scheme 1 (TR L7z,

Sample 25.0 g (500 mL Erlenmeyer flask)
added 250 mL of acetonitrile-water (21:4)

shook for 60 min

centrifuged for 5 min at 1600xg

1 mL of supernatant (20 mL volumetric flask)
|—filled up to 20 mL with acetonitrile-water (21:4)
InertSep VRA-3

applied sample solution

discarded 0~1 mL fraction

I
Collected 1~2 mL fraction (ZEN) Collected 2~5 mL fraction (DON)

I
Dispersive solid phase extraction (ENVI-Carb 200mg)

shook for 1 min

centrifuged for 5 min at 1600xg
2 mL of supernatant (10 mL test tube)

evaporated to dryness with N2 gas
added 0.5 mL of water-methanol-acetonitrile (18:1:1)

— filtrated through a menbrane filter (0.2 pm)
LC-MS/MS LC-MS/MS

Scheme 1 Analytical procedure for DON and ZEN in corn silage

2.5 ZHERED T LD O HIE Sy OWERE 51
1) ZEN OLHERET T B O i B 43 D iR I 15
EOBLAZ LA L —T 125g 5T =Y L—JK (21+4) 125 mL THiH L, 050 EfE
L7c EEAHKE 2.5 mL % 10 mL OR &7 7 A 2 (TEMICAIL, ZHUZ ZEN & LT 1 mgkg fH4
B EREHAK T T 50 ng/mL fHY &) 2L, 2877 Aa0ERETTE =1
Uv—oKk (21+44) &Mz, 57 XL MT 2RBHARZ R U7, REHARE ZHED 7
AIZ A, 0~1 mL, 1~2mL, 2~3 mL, 3~4 mL Oty &2 L, LC-MS/MS |Z X 2 HIE I
it L 7=,
2) ZEN OZMERE T LD O PR HE 4323 1T 5 A REh 5 0 #esd I ik
EOBLATZ LA L= FHWT 25 O )& REERICHIT, =058 L7z B4R 1 mL % 10
mL XN 20 mL OR&ET7 7 A 2ENEIIEMEIZ AL, THUHIZZEN & LTENRLEI 1 mg/kg
Y& (R EBREHATE T © 20 ng/mL & OV 10 ng/mL FHYM &) 2N LIZ%, 2877 A a0l
METTEb=RFU =0k (2144) ZINZ, BT 2ABICHT 2RBHRK 2K L2, LI
OFREIX 2.5 D 1) & FEERICAT - 72
2.6 IRINENGERER
DON (%, DON fE#Efn (8 L7 A v AFOEHEEE, #iE 100.0 %) 9 mg # EMEIZ & > T 20 mL
DEETZ T AAZAN, TEM=RMIVEMZTEIL, LITHERE CREL A% T DON IR
ISR 28 L7 (Z 0K 1 mL X, DON & LT045mg 2 &A79 5. ) . [AEEKRE T &
F=RYUNLTEMICHRLRFML .
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ZEN |Z, 2.2 ® 2)?D ZEN f=¥F k2 7% b= s UL CIEMICHAR LA L 72

EDBLAZ LY AL =IO, DON & LT, FE#HE L TO0.2 KU 4 mg/kg fHY & (i
FREHANE ¢ 8 KON 180 ng/mL) , ZEN & LT, JEMHAHE LT 0.02 X 1 mg/kg tHY & (7] 0.2
KO0 ng/mL) 12725 Lo lcZznEnmmt L <RAE L, —HKEFE LTRIZ24 1> TEREL,
S[R3 e OVl LA & SR D 7

7ok, I REZYFEHZ % LT DON & LT 0.4 X9 mg/kg fHY &, ZEN & LT 0.04 X
2 mgkg MY EIZRD LTV, FEWHIRE~OHBE L, FHH R ORGEY T OKSEREE
60 %L N0 % EEL T, JF OKSEHRE60%) HRE=RuY OKDEAa R 10%) FiRE
/225 DRUT X VT -T2,

3 BRRUBE
3.1 EtoRRER T

JFIC £} Y NKKK {EIZ 31T 23k O 5 1E1L, B R EICHE SN Ak ® ey,
REHE BT TICEOEE 2 mm A7 U — THBIRT D HiETHD. L2 A5Z LA L—
DNITIF T FEESXEE A BRIE L TR Y, BMRRESHL, 2o, T 2@y EN D72 0 EY
HOSHTIX, DEDOIEL XN KREL 2D ENBEINTZ LD, RN AN E
SNTREB OB AGEEZH DL Z & & L.

3.2 Al E O BE

EOBLAZ LY A L —Y DR 25.0 g 12, JFIC #EKL N NKKK EERERICTE h=F UL —
K (21+4) 100 mL Z Mz 7L 24, fHEHEZRIN L TRV IBE LN RWEBIRH 72, KK
T225mL OB Z VL ELETRERH 22 b, BB &2 F-8 TR EE &% 250 mL
L.

7B, BEHCHWDL Z LD TE L0ITREN+oEBRTE RN T2 LMD, 33 LBEOKR
FHEREHR IR R Ol s i R 2 Elc LT L -

3.3 LC-MS/MS HIE G o it

EOBLAZ LY AL —Y 125g&2 T h=brU/L—7k (21+4) 125mL CTHH L, LK JFIC ¥4
\ZHE > TR L 7= 3UEHA K &2, NKKK JEDOSMI2H-> T LC-MS/MS THIE L, 5472 SRM 7
0D~ NI AEKRBLE., TOME, DON ICBWTEEEZIIT A= BNRBO LN &b,
LC-MS/MS DOHIE G DEE et L.

DON DO E&EA F v I OHERA A 2 % LI m/z: 295 > 265 KON m/z: 355 > 265 ([ZZH L CH|
ELTRE, ERE2GTHIE—ZZRBOONRN-oT2Z D, YHMESRLEEZH NI Z L L
7.

3.4 MRE#R

22 O KR NITL Y FHE L7- DON L O ZEN E#EE % 5 uL % LC-MS/MS IZ7EA L, b
7ZSRM 7 u2~ N7 T LB E—7 HEROE S 2 W TRERZER L7,

3o ERO—FIX Fig. 2-1 K22 DL BY THY, DON T 4~100 ng/mL (FEAFEE L
T 0.02~0.5ng fH4 &) , ZEN (X 0.1~50 ng/mL ([A] 0.0005~0.25 ng 64 &) O#LPH CEAMRMEZ R L
7.

2B, UM EROEERPHIX, DON % 0.2~5 mg/kg & ' ZEN % 0.02~10 mg/kg & A9 25 00t
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FRUE 2 ATEICHE VIR U 72 S & RUBHR IR T D 45 2 OV IR EEHEDH IS 4 4 5.
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Fig. 2-1  Calibration curves of DON by peak area (left) and peak height (right)
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Fig. 2-2  Calibration curves of ZEN by peak area (left) and peak height (right)

3.5 ZHEEEN T LD ORI 4y ORERR
1) ZEN OZHERET T 206 Ok HE 5y DR
25 D DIZE Y ZEN OZHEREN 7 206 O E 7y A Ml L. £ OFEFIT Table 3 D & 35
D, 0~1 mL O[5 T 54.6 %, 1 mLLLEDOES TIXENEI 143 %L LD Th - 72,

Table 3  Outflow pattern of ZEN from InertSep VRA-3

. Dilution Concentration (%) a)
Mycotoxin .
ratio (ng/mL) O~ImL  1~2mL  2~3mL  3~4mL
ZEN 4 50 54.6 143 147 150
n=1

a) Quantitated concentration in sample solution after column treatment /

Concentration in sample solution before column treatment x 100
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2) ZEN OZAEREN 7 L0 D O /3123 1 2 AR R O R
DIZET BHEROFIRIL, FKHER T L DRBETHD EHEE L, FHEM D DK ZE IR LT,
25 O DIZE VBT AMHICHT DREHAR OB IRERICOVWTHRA 2T 72, T ORERIX
Table 4 DL BV, 0~1 mL D7y TiX, 10 fEARET20 RN TENLI 513 LT 469 %T
HY, BRWMEODEETH-7c. 1 mL LLEDOEZGTIEARIZED 100 %25 < EHm2580 6
AU, 105 E i L C20 5 MR R RIFRFERE R o7, 202 L, fliHiE % 20 fi%
AR LTk % 1 7 DB 23 BHARICH WS Z & & LT,

Table 4  Dilution effect in outflow pattern of ZEN from InertSep VRA-3

) Dilution  Concentration (%) 3
Mycotoxin .
ratio (ng/mL) O~ImL 1~2mL 2~3mL  3~4mL
10 20 51.3 121 117 106
ZEN
20 10 46.9 113 114 113
n=1

a) Quantitated concentration in sample solution after column treatment /

Concentration in sample solution before column treatment % 100

3) DON DZLEERE T T 27 b D HIH 45 D FE R
EOBLAZLYA L= 125g%ARE240 DNICE PR LD T 2043 5 3BHA K
IZDON & LT 4 mg/kg FIY & (REFRENAIR T T 80 ng/mL FH4&) ZIRIML, ZHERED T A
226 DY 5y A MRS L7z, RS E, BEMEEZE L 2mL T OO E L, 0~6mL KO}
1~7 mL O#iPH CHER L7z, T DOFERIT Table 5 ® & FY, JFIC ETEHRILL TV DI HITR 2~4
mL K OF 3~5 mL D43 C 106 %D it 58 H 7-.

Table 5  Outflow pattern of DON from InertSep VRA-3

Mvcotoxi Dilution  Concentration (%) * %) *

cotoxin .

Y ratio (ng/mL) 0~2 mL 2~4 mL 4~6 mL 1~3 mL 3~5mL 5~7 mL
DON 20 80 97.2 106 99.1 93.0 106 102

n=1
a) Quantitated concentration in sample solution after column treatment / Concentration in sample

solution before column treatment x 100

D~3)DFER G, ZHERED 7 L0 5 OFHE/FIZOWTIE, #1HD 1 mL 87T, 1~2 mL O
[H] 5y Z ZEN ZHIE S 5720 LC-MS/MS ([T 2 5UBHAIK & L, 2~5 mL O #i4) % JFIC i & [
£RIZ DON ZHIET 2 720 OG5 3 B & LTz,

3.6 WiEWHEORGE

EOBLAZ LA L —UAaRERERY, REICEL DAL R Z LC-MS/MS IZ1EA L,
o7 SRM 7 v 77 LB LIERE, EELZHT 28— 3@oonknolz. i,
DON [Z—# Dk, ZEN 12 TORE TEN LI DON K Y ZEN & [A UIRFFREEIIC B — 27 2338
OHNTZ., ZIHDE—ZIZHOWT, TEA LY CHERA T DO EMR LT E A, EHER L
M%ECThHh-o7zZ &2rbH, DON KTNZEN Th D L HIlr L7,
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KBFHZ LV ESNTZSRM 7 u~ 75 LD —fl% Fig. 3 125 LT-.
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© 750 A ©
— = 280
2 2
@ 550 | 2
2 £ 180
£ 350 { £
150 | 80 1
-50 T T 1 -20 T T 1
5 5.5 6 6.5 4.5 5 5.5 6
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Fig. 3  Typical Selected Reaction Monitoring (SRM) chromatograms of DON and ZEN
in standard and blank sample solutions
(LC-MS/MS conditions are shown in Tables 1 and 2. Arrows indicate the retention
times of mycotoxin.)

A: Standard solution (8 ng/mL as DON)

B: Standard solution (0.2 ng/mL as ZEN)

C: Sample solution of DON from corn silage (blank)

D: Sample solution of ZEN from corn silage (blank)

3.7 v b U w7 ABEOMR
24D DLV LIZLE I BLAZ LY A L—0DT 5 0 7 3 EHARIC DON & L T 4 mg/kg
YR (RAEREHA T T 80 ng/mL fHY &) ZIRIIL7z~ MU v 7 ZEEHERK, 2.4 O 1)~2)IZ &
DI L T2 9 bAZ LA L=V 07 7 0 73 URHAIRIZ ZEN & LT 2 mg/kg tHY = ([A 10
ng/mL FHYM &) ZRMLIZ~ U v 7 ZREHEFIZHONT, 2.2 O )M 3NTHE-> TR L 7= [FE
FEDE PO FIEERIC KT HE— 7 WL AR LI 2 A, Table 6 DBV THY, £V
FIIAB~ MY v 7 R KD REREBELZITHZERHUERRETH > 7.
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Table 6  Matrix effect study

Concentration of mycotoxins Matrix effect” (%)
Mycotoxins i trix standard : a)
Y nma r i standar n s.ample Cornsilage 1  Corn silage 2
solution (ng/mL) (mg/kg air-dry matter)
DON 80 4 102 108
ZEN 10 2 103 105

n=1
a) Converted from the concentration in matrix standard solution

b) Ratio of peak area of mycotoxins in the presence of matrix to that in the absence of

matrix

3.8 WHNIENNERER
2.6 12X D USINEERER % i L7-. T OFEFIL Table 7 ® L350, DON 22Tk FEHEIY
R B9.3~116 %, “ Dk LKEIEEITMHXE w7 (RSDy) & LT 8.7 %LL T, ZEN IZDWTIH
[ 101~112 %, RSD:1E 12 %LL N ORGHEF S av, ko EEHERIER 3 ORERIE O 224 M
BIEHA RTA4 > (BT TZYUERERIETA RT7A40] L0, ) IKED LN DK 2)DEE
LOPHTHE O BB AT B RERTH -T2,
1) EE 70 %Ll E 120 %L F
2) PHTHREE : 22 %LU T (RINERE 0.02 mg/kg) , 20 %LL T (A 0.2 mg/kg) , 16 %L T (A 1
mg/kg) , 13 %LL T (7 4 mg/kg)
ek, o SRM 7 u~ 7T ADO—f% Fig. 4 IR LT,

Table 7 Recoveries for DON and ZEN

Spiked level Corn silage 1 Corn silage 2 Corn silage 3 Corn silage 4
Mycotoxin  (mg/kgas fed  Recovery” RSD”  Recovery” RSD,?  Recovery” RSD,”  Recovery” RSD,”
basis)” (7o) (%) (%) (7o) (%) (%) (7o) (%)
4 89.3 5.9 89.4 8.7 — — — —
DON
0.2 — — — — 114 7.9 116 6.0
Spiked level Com silage 1 Com silage 2 Com silage 3 Corn silage 5
Mycotoxin ~ (mg/kg as fed Recoveryb) RSD,” Recoveryb) RSD,” Recoveryb) RSD,” Recoveryb) RSD,”
basis)” (%) (%) (%) (%) (%) (%) (%) (%)
1 101 4.0 106 4.2 — — — —
ZEN
0.02 — — — — 110 8.7 112 12
—: Not tested

a) The mycotoxins were spiked to air-dried corn silage samples one night prior to extraction. The
spiked levels were 0.4 and 9 mg/kg as air-dry basis for DON, and 0.04 and 2 mg/kg as air-dry basis
for ZEN respectively. The levels of mycotoxins as fed basis were calculated with following
equation on the assumption that the moisture content of corn silage samples was 60 % as fed basis
and 10 % as air-dry basis.

The levels of mycotoxins as fed basis (moisture 60 %)
= the levels of mycotoxins as air-dry basis (moisture 10 %) / 2.25
b) Mean (n = 5)
c) Relative standard deviation of repeatability
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Fig.4  Typical SRM chromatograms of DON and ZEN in standard and spiked sample solutions
(LC-MS/MS conditions are shown in Tables 1 and 2. Arrows indicate the peaks of mycotoxin.)
A: Standard solution (60 ng/mL of DON (0.3 ng as injection amount))
B: Standard solution (10 ng/mL of ZEN (0.05 ng as injection amount))
C: Sample solution of corn silage (spiked at 1.3 mg/kg original matter of DON (0.3 ng as injection
amount))
D: Sample solution of corn silage (spiked at 1 mg/kg original matter of ZEN (0.05 ng as injection

amount))

3.9 E&E FREORH TROBE

BN E AR 2 R L7Z#iH, DON (2B TIE 4~100 ng/mL O Faffir & 72 58K (L5 b
AHZ LY A L= REYF T 0.4 mg/kg MM & (BEFUBHE FIRE 8 ng/mL fHY &) ) , ZEN ([Z
BWTIX0.1~50ng/mL O ToaftiE & 22 ¥RE (&5 6AZ LA L— VALY H T 0.04 mg/kg H
W REHREHETIRE 0.2 ng/mL F4 &) ) ORMNEIGREBOFESE, Honi-v—27 0 SN it
2510 LLETH o772, DON KN ZEN OFE&E FIROBEIZE S AT LA L —Y O RFEY
HTENZIL 04 KT 0.04 mgkg & L7z, ZOREIEL, DONKWOZENDE S HAZ LA L—
TR OERILEEE (DON IZOW TR bIRVVE) ORE)H#REE (2 mgkg) 23 L TENE
1S BROV1/50 THY, ZUERERBIETA FT7A4 CED LN BIEME (1/5 LLF) &7z LT
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Wz,

RIEOHH TIRAZMRT 2720, WIMEGRBRICEVGEONTE—27 D SN A 3 L DRE
RO, TOREER, B TRIZEFEY S T DONO0.1 mg/kg , ZEN0.01 mgkg TH Y, RERICZ
UYEREBIET A RT A4 ICED LIV BAEME (1710 LLF) &z LTz

723, Table 7 IZ/R LBV, UEEE FIRIREIZK T 2RINENGER RIIRIFCH -T2

4 F&EOH
EHIBLAZ LY A L —TH O DON KON ZEN (Z2W T, JFIC # K& OV NKKK ¥ % 32, LC-MS/MS

W= E BIEOEF RS R E~DOBEH ORI HOWTHE L- & 24, flitiaiie, 75 208

[ 2 REHATR O T RS R K VS HERE D T ZLEIC B T 28I 2 mi 4y 2 B H 45 2 & T,

UTORRENMEL L.

1) FE#IL, DON L 4~100ng/mL (FEAEE L T0.02~0.5ng fH4 &) , ZEN (% 0.1~50ng/mL (7%
A e LT 0.0005~0.25 ng FHY &) O TEMAMELZ R L.

B, UHREBEROEEHPIEIL, ZEN % 0.02~10 mg/kg & O DON % 0.2~5 mg/kg & A 550 #r
MR 2 RIEIHE WV I U 72 e i UBHA R P O & D OV IR RIS S 5.

2) ABRHTHWELIBAZ LA L—I2o0nT, KECE>THELNTZZ o~ 7T AT
X, TEEGTHE—27FBObNRo T2,

3) AREIZHENE O NT-REHRIRICOW T~ MY v 7 2R Z2 MR L -SSR, DON KO ZEN (Hi#
B~ Y o 7 AR DREREELZTLZLRMEMNETH 2.

4) LHHAZ LY AL —TIZ, DON & L CHEMIE LT 0.2 X1 4 mg/kg FA% &, ZEN & L TR
MR LT 0.02 XD I mgkg FHY EZRIML, RIEICWES TS5 ST EERL, BUEEK O
MR UK ZRDT=E 2 A, ZUMEMBIET A R T4 VI8 D bz B K O TR O B ZE
i 7o 9 RAF 2R RS D 7.

5) ARiLk® DON OE & FRIZEAZY H T 0.4 mgkg, M FIRIT 0.1 mgkg, ZEN OE& FRITE
H29)H T 0.04 mg/kg, R TBRIX 0.01 mgkg THo7-. BRELER FREOHH FRIE, %4
PERERRIET A KT A NTED b BEEE &2 7= LTz
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