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B OE: REHR. Wk, FHF. wilwlk 299 i FRAER, KA S0RMEHE S KRS
A BAARFFTRATHRMNGN . EREN: AN EH FRAER T BAALASFEH AL, UL
# T-2 &% (T-2 Toxin ), E k7 B M & ( Zearalenone, ZEN ), F i3 o X T-2 ¥ th % 4 49.26%:;
W RS HE T-2, ZEN, # i £ 554 13.89%, 8.33%; HM X T-2 ik & 16.67%; @Rk EK
ZEN #r i & 3.09%. MR HERA, T2 % . ZEN e FARIE A AR EAHRE,
todZ Rk, ERFKE T XARRAEAFE4TREA 2R £5F (P<0.05).
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Test and Analysis on Mycotoxin Level of Hulless Barley
LIAN Qian', JIA Pai-pai', XIAO Ming'*I<, CUI Ming-ming”, SUN Xiao-feng®
(1. College of agriculture and animal husbandry, Qinghai University, Xining, Qinghai 810016, China;
2. Laboratory of quality and safety risk assessment of agricultural products of Ministry of

agriculture and rural areas, Academy of agriculture and Forestry Sciences (Xining), Qinghai
University, Xining, Qinghai 810016, China)

Abstract: 299 samples of highland barley were collected from Gansu, Tibet, Qinghai and Sichuan provinces,
143 mycotoxins were analysed by HPLC-MS/MS. The results showed that 13 mycotoxins in the samples
from every province were not beyond the standard, just only T-2 Toxin and Zearalenone found. The detection
rate of T-2 toxin in some areas of Qinghai was 49.26%; The detection rates of T-2 toxin, and zearalenone
(ZEN) in some areas of Sichuan were 13.89% and 8.33% respectively; The detection rate of T-2 toxin in
Gansu Province was 16.67%, which was not over the standard; The detection rate of ZEN in Tibet was 3.09%.
According to the analysis data, the detection rates of T-2 toxin and ZEN were significantly different under
different harvest methods and storage conditions (P < 0.05).
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U T R R A R BARE Y, T
AR TN L KRS wh M, Bl # RS
PR ARRRMERR, KRZBE RS2 B AR
FEPE B A R 75 9 ZEERYH, 2006—2007
AR, MKMMS A R MIX EKF DON s
Bk 14.00 mg/kgP!, BHLF] E K H DON B4
Rk 95%, HALBIWA 60%, 70%1) EKIFH
BHIKE T TR Rl . fEFR I, 2010 4F 12 4
U 215 (3 T KBRS B ZEN K 3Rk 69.30%"),
TR — i SRR (0 B 3 i R R
TE 75 980 DR M X A5 3 32 B, R A R A S
AR BRI 2 A A5 7 8 e e X 4k
b % J B B E , R R 2N R A B A
NS R BA SR AT . m AL gE . g
R ARG . OB A E SR A,
ARE I MED. Wi, EHFERY ez
BN RRE S EMN ., TETA SRR 0L
SHF T, HESEERLT - EZRE, H
T PR R R P i T K, A7 AR KA T
REFEEMARAER, MAERR, 5 KMEE
400 Al EL R T R0, A i 7 7 K ( Aflatoxin,
AFT ). T KIRFEMGER ( Zearalenone, ZEN ), i
A B Sk ] # 4R ( Deoxynivalenol, DON ) Az fk
DR, XHH R AGEAS . Bug. &
N IR AR A 1) - L =
BRI 5 20T R A 1 75 Yo AN SO N 8 fi B s e
MAAREZEgmA MUY, Hik, ARGER
e AR B HP Y5 Y 1) R A7 B T 45 [ R0 A % [ B
Uy B,

AR F 5 R FH e A58 TRRAH € 38 ER BBC 5 3% 1) A

P, XFEPREAR A 13 Fh B RS R I AT AI
DA 25 B 7 R i TR R 3R A v XU 7 X R
BEN, NERORLETE . R AR
EHRUEE S, o TR E R R 2 RS
FIE,
1 #RlERA=E
1.1 et

AL 299 . RN .
L PERCREE, AR 1 R

13 PR R AR s (4E>99% ), RO #EK B,
( Fumonisin By, FB; ). fk &#: % B, ( Fumonisin B,,
FB, ). k5 # & B; ( Fumonisin B;, FB;). [l
%7 % B, ( Aflatoxin B;, AFB,). i &E#H X B,
( Aflatoxin B,, AFB, ). &5 & G, ( Aflatoxin
G, AFG, ), #1755 & G,( Aflatoxin G, AFG, ).
3- LT S T ik ) BRI AR B ( 3-Acetyldeoxynival-
enol, 3-ADON ). 15-Z, F5 i %855 J& 4k 7)1 i o
( 15-Acetyldeoxynivalenol, 15-ADON ), DON,
= JE Gk J) B (Nivaleno, NIV ), ZEN, T-2 %
% (T-2 Toxin ): LI FEIERMBEARBRAF; &
W BB aEal. i s B A R
/TS Dl
12 XFEHEE

LCMS-8050 — 5 DU AT BTk AL : Sy Ee A
B2\ F]; FLBP-200 J7 gy sk bl . bl dEJy il
LA BR A )3 VORTEX-5 WliEdR% 4. At
FOER AR AT R R HISSOR B.0AL: Kb
BT R AR T T & DRSS LA ES AT FR A D 5
DC-12 AMAL : b i3 SE g R e A BR A )

i, H

®1 ERERRE

Table 1 Sample information collection 17y
WK RERC . A7 5 A Hﬁt.z“j’éﬁft
kY &P WM AT
HifF 136 Jbi 8% (47) . iHHEE (47) . R€ 145 (25) . Hfh (17) 66 70 136 0
a1 36 BEMR (36) 10 26 0 36
H 30 Bt 14%5(10), ®EF25% (10) . HE 4% (10) 10 20 20 10
[liE = 97 T 2000 (19) | T 320 (11) . FH (20) . HHuahfr (20) . HAh (27) 26 71 2 95

1.3 ZWHE
13,1 FUIRTE R AR I T i
HEFMFRIC 1 mg CK5H 2 0.01 mg) 13 FibrifE

mm A E T 10 mL B s miir, B T
ERTZIE, B8 13 FUEE R 100 mg/L (B
TR R, BT =20 CukAE T ROGIRTE,
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o SRl A SRS PR TRV, ¥ R
B it A VR AR 21, BB
1.3.2  HEAATAL B

RS, PO H PR A AR K
HAbRE Y FR AR, FH 80 H A4 0 2 e i vp 5R A 1Y
MYy, HHBRENU RS R, 5 EE B Sh
K, BEIRBHAENFR 22 . 55 mL £FR, 400 mL
N, 100 mL 7K, IRATCH RERBOR . FREX 2.00 g
FEAT 50 mL B0 N, A 10 mL $& 0K, 1
30 CTFHEA 10 min, HHEREIEES =K, e
¥ 5 min 2R A), #E 10 000 r/min #.L> 5 min,
I VW 0.5 mL 2 EL.OE T, AT I IOR
0.5 mL, &%), i 0.22 um JEMEFHRERIRA,
EHL
133 Ei%mE &1k

g A . C18 WAH 35 4E( 2.1 mmx100 mm,
1.7 um), s A: 1%L TR 5 mmol/L 2 FR%E%L
KW TshAl B:FEE, MhFEeE. 2 pL, J:
0.3 mL/min, #E#: 35 °C.

o B YRR : 0~2 min, 10.0% Bj; 3~10.5 min,
20%~60% B; 13.5~18.0 min, 60%~75% B, 18.1~
22.0 min, 95%~10% B. Fiikscff: IS HE
I (electrospray ionization, ESI); &L <: &S
(199.999% ); HlEHE<: A (99.999% ); FH=
FE77: 40 psi; THEARIEIE : 350 °C; THRaRiat:
10 L/min; EHEHE: 4 000V,

134 HEERREME

BRE AR S A

1.4 HIEST
iz Excel. SPSS 23. 0. Origin 2018 Z&#k{4:
X EA TR s AL PR AT

2 HBRE5HW

21 EREFSHESMIFBER

RS TP R R AR, UG T2,
ZEN Pifh AT E . T2 FERMEMER, %
Ji = LR B A Y SR A A 22—,
BEARA P 2, AW W5 Y H R fEY
MY EREER, XA maFERLAIT,
mE 2 frw, T-2 HREFA SR L EN
25.75%, TEFIEFEA TR 3 49.26%, & H M
DR R0 3 % HRREAR TR T-2 R
R 16.67%; DJIFEAR, T2 BRI R
13.89 %, fei & BN 68 nglkgs PURBUREA PR A
HOT2 R, R T2 HEALIR . FEAKS
St HIRJEATE 3~7 CAMF T fHo@ K, i
M DXREAS FEORAE TR S, IR . K
7 R L PR A, Rkt T2
FIREE R . ZEN FAT 78 VY1 78 P A 1l DX G
LRGSR )1 M IX Ky 8.33% , i o M 52 ng/kg;
VG b DA HH R, S 3.09%.
22 EEBREMEERER

b 845, IHHE ., B4 14 5k T2 %
o BERDWAMERIGL, (A5 EHR,
Prigi o, T-2 EF B AP A sl an 2 3
PR, T-2 SR LG, Hopdusd

®2 BHWRERBERAE
Table2 Content of highland barley toxin in different regions

KA/ (nglkg) /ME/ (pgikg)  FYIME/ (pg/kg) LR R /%
A EBRE 633.00 ND 36.63 25.75 -
o 73.00 ND 6.83 16.67 -
T-2 HiF 633.00 ND 81.11 49.26 -
Py 68.00 ND 7.41 13.89 -
[liF: ND ND ND -
FRRE S 52.00 ND 0.47 2.00 -
How ND ND ND - -
ZEN Hif ND ND ND - -
Pl 52.00 ND 1.92 8.33 -
[LE: 50.00 ND 0.74 3.09 -

. ND RR T L BRI E

Note: ND is lower than the detection limit.
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8 Hkih T2 HERZL, HHEERZ, Rt 145
R L, Hbdbd 8 SABUEIR, dhiska
Wi TEEERBUEILR, ORI E; B 14 ShufE
RAERE, PPARLUR K =800 . TR A
PR BB 2L B T 5% 0 7 BF R B 2 9 A B
BURRAEVIG, #5500 g @ sy, Joikik
1RGO, it LA ER, TEER A
SARHEL GRS, WOR L HERE A, BRSO
PREE S e # & . ZEN FE 7 B AR b oA s ol n
4 Ffi7n, ZEN B R(UTERCHE 2000, 534 it A &
REBR A E RSP, ZEN B R AR
Hks: R AR T 2.40% .

x3 T2uEEREMPLEER
Table3 T-2distribution of highland barley varieties i

EA- A . H#H Bt Rt
o B Uoptmag T omggm R EE
8 = 25 5 4 = 14 = 4=
Ks 29 4 19 4 5 10 3

x4 ZENEFBRMAPHABER
Table4 Distribution of ZEN in highland barley varieties 1}
il # 2000 204 4l 5 A B
a2 2 1 3

23 BEEARAPEEGHREER

PR RAEA R AR S50 TR B ALk 5
B, WRMSERAERP AR HAERE, IF &
HORIE R PV AR S5 N Y T ARG A 5%
To T2 BRIERHRHRIE 33.16%, ETER
Bl AE R Y 3.71 4% 5 ZEN AUFEAR P E A7 R
. Geit4rHr s, T-2. ZEN 76 A7 441
TR R B B EMEES (P<0.05), KGN
T RRE RIS RN G —WcE), ORI A,
S B I  RA, I AR B KRB . e
WAAAETE, BIEREHIE 10~15 °C, HIXHEEFEH
TE 65% AN, Hl WAL i BRA P IE A7

*5 WMHBSRERARAPFEEGTREERL
Table5 Detection of threetoxinsunder different
storage conditions

BRI WA BERS/G KB

% P

15 112 10 8.93

T-2 0.016
Vgl 187 62 33.16
V3 112 0 0.00

ZEN i 0.016
£ 187 5 2.67

— R N T WCE, BRAGRL, BEBERWE, AR
fEo kPRI £, JUHE b Z A
ARV RO, ARXTEAET, TR IR BIAR L i 45
i, &5,
24 BREARKKRAXTHRYIER

PP EE RAEARIOR 7 U Rt s ik 6
iR, T-2 FERUMIBOGR S TR %0l 42.95%,
ZEN {UAEN TR 20U, K Rk 3.50%
ity M s, T-2. ZEN K B8R ok Jr =X
TEARENEZES (P<0.05),

*6 WHSEEARKKAXTHREER
Table6 Detection of threetoxins under
different harvest methods

RN WOk Tr A BB KU AR R % P

HLAK 156 67 42.95
T-2 0.044
AT 143 5 3.50
HLAK 156 0 0.00
ZEN 0.016
AT 143 5 3.50
3 %ig

ARG AE T A A S A L, SEER DU,
E . PUSCRTH AT 4 AT BRBIE A (VR RAE AT
KA T 299 By FF0HT 13 FhELE TR AT Y E i .
G50 IR, T-2. ZEN 762300 5 b i th 243 5l
H25.75%. 2.00%, {HERER, BB T-2
HFREEEEGRY, HMA SRR,
HIFTEEZ T2 BRI, KRR 49.26%, &
FHAb 3 M. BERKE, 4 MEHERZE
WHERGRATFRM. BRERTEZZMER
S, ARG AT TSI R AR . R TE
WA 25 A B AN TR AR =X 0 0 8 37 AR 1 5%
M, ST R oR A FEMIE, BT RS —, K
R LR R E A X 2R I5 Y™ E; 1
Bk . PURRENSBMAG Z R RIGY; RN
FERMETE, B TR AR, At = B
W, BRI Z; PUISCRXT T BATRLE 5
Wi T TR, Wik T2 SEERES. N
R EERTG Y, NORBUCE RS REE TR A, 1T
VERRDUME SR T B Rl , G VEWE, PEHIREE, A
BRI R R PRI B A, R A 3 R R B A
P RAEAE . TEIREERFET, B RS KA i
WEIAb Sz R, i sk . B3 | i
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