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Fig.1 Wheat color difference L value change
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Fig.2 Wheat color difference a" value change
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Fig.5 Wheat transverse relaxation time T, plane diagram (a) T, intuitive diagram (b)
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Fig.7 Wheat protein changes
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Fig.9 Wheat fat changes
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Fig.10 Changes in total fatty acids in wheat
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FEECH 0.02, /N2 T ELBR 22 FE R RIRRAR, S A
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60%RH 411N /N G5 SRR W] il e 8 1A
JB R A T G 7 A TR 224
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°C .60RH% }% 40 °C .8ORH% fifg fi 451 T , A~ [R] fith 7k
Ak ] A EC T OTU % H 4k UL, 78 30 °C .60RH% 4%
PR R RG] 3645 OTU 87 4, IR &% A
A OTU 54,40 d & A% A OTU 6 1~ .60d
e AHFEA OTU 114,80 d FEM S AR A O-
TU 154,120 d FES & AR A OTU 19 4>, Blfig
FECIS () S, B A AR OTU £ H B, %
TN B AR ) R, AE 40 °C . 80RH% 45 14
TR AR ) 2 OTU 23 4, B & A A
OTU 6 1,20 d #:it S A 5 OTU 21 4~,40d #
i B A RFA OTU 39 4,60 d #E 5 & A ¥ A OUT
0 41~,120 d B & AR5 OTU 1 A4, B fith jek 1 [
FER FE SRR OTU £ H S s s , J5 s 2>
0, TR BV AR 43,60 d 5Nz R
DA T AR
223 WOEBNE BRI L hik B
FEMLEIRR,, FERZR B E T, HEERT
1% #8735 772 HE (Other) 3R (81 13)
P13 Sh A (] fith 7B 1] /70 22 5 5 vl 0 TR R %
ZER | BERS T )E (Alternaria) R A 5% o B b 14 PG A
PR, I A fit T ] B R | A X = 3 S i T B
R #, 7E 30 °C.60%RH AIFE S, fifke 120 d
F, 88 (Aspergillus )Wt HARXT £ B
FWIFE 80~120 d it B B , /N2 h A 3 T s =R
Thmr o OB oA & 30 TR HIR AT DL BT 224K (8] 14a) L 7E 40

®1 HEHEZHEEHSIT
Table 1 Statistics of fungal community diversity index
H & Reads OTU Ace Chao BEEI% Shannon Simpson
0d 158 129 153 213 188 99.9 1.14 0.5934

30°C40d 216 019 150 181 197 99.9 0.42 0.8842
30C 60 d 154 679 157 186 173 99.9 1.23 0.5322
30°C80d 180516 181 206 197 99.9 1.38 0.4891
30°C120d 166 251 180 203 198 99.9 1.6 0.3483
40°C20d 154 977 184 214 203 99.9 0.82 0.7346
40°C40d 220 344 212 217 215 99.9 1.65 0.4597
40 °C 60 d 160 775 40 56 50 99.9 0.02 0.9947
40 C 120d 157 682 35 52 53 99.9 0.01 0.9973
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Fig.12  Venn diagram of wheat fungus community: 30 C, 60RH% environment (a) and 40 C, 80RH% environment (b)
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Fig.13  Triticum horizontal community composition: 30 °C, 60RH% environment (a) and 40 °C, 80RH% environment (b)

°C.80%RH HYHFE A Af L 40 d B, BEA% 161 (A L-
ternaria) ¥ X B fe &, HAGFEI W %K 60 d
Ja , M8 & (Aspergillus ) W AR X = B 38 100% , % 1
TE 40~60 d fift 5 B Bt , /N 22 ol A W s 728 Ak e
fiti i 60 d J5 , /NZE R W ¥ o ith s (As-
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FESL,C 410 40 CHETIRE AL . © 7 A 224K 1)
FE 5 (40 °C,60 d;40 °C, 120 d) FilA 78 B B i ke
fi (30 °C, 120 d) BB 88 B R il BE B e, 15 31 W
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Fig.14 The actual condition of wheat after storage for
120 days: 30 °C, 60RH% environment (a) and 40 °C,
80RH% environment (b)
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Table 2 Wheat mold count results
A 18] 0d 20d 30d 40 d 60 d 80 d 100 d 120 d
30 C,60%RH 5.0x10% 1.9x10° 1.0x10° 1.0x10° 1.0x10° 1.0x10° 8.0x10° 6.0x10°
40 °C,80%RH 5.0x10* 4.0x10° 8.0x10° 1.9x10* 2.6x10° 1.5x10° 6.7x10° 7.0x10°
3 #it
AR SCE i 52 56 2 B/ FE AE 30 °CL60% RH s £ x #

140 °C .80%RH = ik = 12 5% 48 T 19 B fif ol /2, 1A
W /NZZ ok Gy RS TERY R AR ST E B L 45
R 30 °C .60%RH 4~ , i 120 d 19,
NG i B R R R . TE 40 °C 80%RH A
TAEAE NG ST AR LR A 60 d S
/INFE T B G A B 22 A v )
AR, i w5 39 /s 22 vh p 35 T s Ry 6 A 16 R
(Alternaria) , 57K 53 8 13 % 45 Fl e | JLAR G 32 2
W T [, 28 (Aspergillus ) 32 87 Wk L 3
J& R 2 BE R T, 7E 40 °)C 80%RH 414 T,
it 8 60 d B FE & i RS H AR W 2 ok il B (A's-
pergillus) , /N2 F 10 H BLOH 2 AT DL 2244, 4553
A i 5 L 5 ARG B A T, /N3 R R bR
M A,

(1]

(2]

3]

FE—A, 0, WA, L RE/NEE WM
TG W AR BT ). RO R S X&), 2018,
39(5): 36-45.
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Abstract To study the changing trend of wheat quality and microbial community structure during the process from
storage to discovery of mycelium. Taking the durum white wheat grains stored in Tianjin City as the research object, and
using the triangular flask as the storage container, the wheat was simulated under the conditions of 30 C, 60% RH, 40
C and 80% RH, and the storage time was 0-120 days. By monitoring the changes of wheat grain moisture, color
difference, protein, fat, starch, fatty acid and other quality indicators, as well as the total number of molds and high—
throughput sequencing results, the quality and fungal community structure changes of wheat in the simulated grain depot
at different storage stages were evaluated. The results showed that under the conditions of 30 C and 60%RH, the quality
of wheat decreased slowly within 120 days of storage, and the relative abundance of Aspergillus increased rapidly from
80 to 120 days. Under the conditions of 40 °C and 80% RH, the quality of wheat deteriorated faster. At 60 days, the
relative abundance of Aspergillus reached 100%, and the wheat produced visible mycelium. The study showed that with
the increase of storage temperature and relative humidity, the change rate of wheat quality was significantly accelerated,
and the rate of mycelium production was accelerated.

Keywords wheat; simulated storage; high—throughput sequencing; quality change



