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ABSTRACT: Objective To clarify the mycotoxins contamination situation of highland barley raw grains in
Sichuan, Gansu, Tibet and Qinghai, and study the factors affecting the production of mycotoxins in highland barley
raw grains. Methods 429 samples of highland barley raw grains were collected from 4 provinces. After extraction
with acetic acid-acetonitrile-water and drying with nitrogen, 14 kinds of mycotoxins in highland barley samples were
detected by high performance liquid chromatography-tandem mass spectrometry. Pearson correlation analysis was
used to determine the correlation between toxins and influencing factors. Results T-2 toxin, ochratoxin A and

zearalenone were detected and the detection ranges were ND-810, ND-75 and ND-387 pg/kg respectively. The
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detection rate of T-2 toxin in Menyuan area of Qinghai province was 60.17%, and the varieties of Beiqing No.8 and

Belli yellow were all over 57%, no toxin was detected in the highland barley raw grains with the water content less

than 12.5% and the detection rate of T-2 in rain farming model was 8.45 times than that of irrigation agriculture

model. The detection rate of toxin in samples stored for more than 3 years was high. Pearson correlation showed that

T-2 was significantly correlated with the origin, water content, harvest mode and cultivated land type. Conclusion

T-2 toxin, ochratoxin A and zearalenone have significant differences in different varieties, water content, storage life,

sampling links and cultivated land types, T-2 toxin is the main pollutant in highland barley raw grains, which should

be concerned.

KEY WORDS: highland barley; mycotoxin; pollution

0 51 &
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Table 1 Sample information collection
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Table 2 Detection of T-2 toxins in highland barley raw grains in different regions
RAEIX FEASL  Komide KSR/ (ng/ke) SFEIE/(ng/kg) Tt 2% AR/ % R /%

| 36 5 ND~27 1.04 13.89 0 0
o 30 5 ND~73 6.83 16.67 0 0
g 117 0 ND ND 0 0 0
Iy 110 4 ND~100 2.45 3.64 0.91 25
Hif H2 18 0 ND ND 0 0 0

T8 118 71 ND~810 86.67 60.17 22.88 38.03

TE: ND R T R BRI, 6 0 SR B AR, BAR S Bl 1 IR (o 5 B R LU (E, BRSO BAR R 5460

KELE, TR,

Table 3 Detection of OTA in highland barley raw grains in different regions

*3 BMXFRER OTARBIFER

RAEIX HA% i 6 t  FEl/ (ng/kg) -/ (ng/kg) Bh/%  EARE/%  HRE%
)i 36 3 ND~50 3.03 8.33 8.33 100
Hm 30 0 ND ND 0 0 0
[l 117 0 ND ND 0 0 0
B2 110 0 ND ND 0 0 0
Hi #p2 18 0 ND ND 0 0 0
WY 118 7 ND~75 1.79 2.84 2.84 100
F4 SHXBFREFER ZEN EHIER
Table 4 Detection of ZEN in highland barley raw grains in different regions
RFEIX FEAEL Kz 6 H  Fl /(ng/kg) -/ (ng/kg) o th /% R/ % R /%
| 36 0 ND ND 0 0 0
M 30 0 ND ND 0 0 0
Vi 117 4 ND~387 4.93 3.41 1.71 50
=S 110 0 ND ND 0 0 0
Hig # 18 0 ND ND 0 0 0
[T 118 0 ND ND 0 0 0
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TEF T TRHLIX, 2 X R, 82K R .

ks JHEFE HF4S BL125 BO145 REMF
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T a~e: AR FRERIR ] — Al P OR [ 3 20 1 A B3 2

1
Fig.1

(P<0.05)

T3 R TE AN A o 7 BRSO R 3 7

Distribution of toxins in different varieties of highland barley
raw grains
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Fig.2 Detection of toxins in highland barley raw grains with
different water content
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Fig.3 Detection of toxins in highland barley raw grains with
different storage years
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Fig.4 Distribution of toxins in different sampling links of
highland barley raw grains
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Fig.5 Distribution of toxins in highland barley raw grains from
different cultivated land types

2.6 HESESEWEREXMEDN
Xt LB RE R G N R A TSGR T, SRR 5)
R, T2 8 R 97, SRR st R 4 4>



5972

B dn 2 4 R R I A 4R

12

(R % AT B E(P<0.01), Hirh, T-2 # % 57 HulH %
MM, BH | gk, Sk, OTA 5

BRI BAT AR C I (P<0.01), ZEN 5520 R 25 22 [A]
AR A 55 B IO AR ek

x5 HESESEMERMEXMEIH
Table 5 Correlation analysis of mycotoxins and influencing factors
Pearson ¢ R4k
S - ‘
RERR Y i 7l AR YK Wk Js =X Bt Zem

T2 #H%E 0.093 —0.044 —0.238* 0.023 0.136* —0.145* —0.152*

OTA -0.117* —0.054 0.5 0.012 0.102 0.082 0.034

ZEN 0.039 —-0.071 0.007 0.082 0.068 0.004 0.046

H: *Ron A G2 5(P<0.01),
3 #Fit5itie

4 B AN TR]H DX F) 7 BR A il A7 A AN TR R B F) LR 7 3R T
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PUBRAE SR A dbp,  ELAE R T /D I AT I, ol B 5,
Wbt I K e B, il S KR AR 12.5% AR BT kAT

ML B FL I B R 75 e C R E R PR N 5 E AL,
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