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Untargeted-metabolomics dissection of quality differences among rice cultivars

DENG Yalin', DAI Huizhen', XIE Mingyue', RU Yingjing', TANG Ju', ZENG Zhen',

ZHOU Minxiao', ZHANG Shenghao', LIU Mengze', WU Hezhou®, HU Jingtao'
(1.College of Biology and Food Engineering, Chongqing Sanxia University of Science and Technology, Chongqing 404000, China; 2.Hunan Taohuayuan
Agricultural Science and Technology Co., Lid., Changde 415000, China)

Abstract:  To compare the differences in the composition of quality-related metabolites in rice among varieties stored
at the same temperature, untargeted metabolomics approach based on ultraperformance liquid chromatography - tandem
mass spectrometry ( UPLC-MS/MS) was used to analyze differential metabolites and elucidate metabolic pathways in the in-
dica rice varieties, Taoxiangyou 188 (TXY188) and Wuyou 308 (WY308) , before storage and after 90 d of storage under
constant-temperature conditions. The results showed that a total of 3 055 metabolites were detected by UPLC-MS/MS. At the
initial stage of storage, 239 metabolites were accumulated at higher levels in TXY 188 than in WY308, and metabolites such
assyringetin, vanillin, cinnamic acid, and coniferaldehyde were significantly enriched in TXY188. After 90 d of storage,
the contents of metabolites such as vanillin, cinnamic acid and coniferaldehyde remained higher in TXY188 than in

WY308. Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis revealed that flavonoid biosynthesis and

phenylpropanoid metabolism were the major metabolic
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pathways involved. This study provides data support for
regulation of grain quality during rice storage from the per-

spective of dynamic changes in flavor-related metabolites.
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Fig.1 Principal component analysis under positive and negative

ionization modes between the two rice varieties
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Table 1 Distribution of metabolite chemical classes
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Fig.2 Orthogonal projections to latent structures discriminant analysis ( OPLS-DA) score plot of different varieties at the same storage

time
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Fig.3 Volcano plot and heatmap of the two rice varieties at 0 d of storage
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Table 2 Representative differential metabolites of the two rice varieties at 0 d of storage

R ZFER(FC) A i A PE
THE 30.974 1.661 0.024
Rk P 4.549 1.552 0.009
KGR 4.383 1.756 0.003

T 3.995 1.823 0.002
+ PR 3.905 1.838 0
TR 3.537 1.563 0.025
PR 3.487 2.145 0.003
FARATEE 2.558 1.346 0.022
X R BEOR 2.299 1.338 0.016
ZEM R 0.364 1.396 0.005
LR 0.306 1.678 0.005
L% 0.177 1.909 0.005
LR 0.176 1.695 0.026
B 0.118 1.731 0.004
Wzt # 2 -7-0- B B b 0.108 1.698 0.004
Tl % 0.045 1.574 0
NG Tk IE ik 0.020 1.897 0

1R F M 25 AR I M b o S 28 B ALEE (L (VIP) > 1. 000, P<0. 050, H. FC ( 2% 55 %0) =2.000 8 FC<0.500, FC iz R4 7e Bkt 188
(TXY188) 5 Fifk 308( WY308) [ H %t & HfE , FC>1. 000 Fmiz R 7E TXY 188 HAXT & B &, FC< 1. 000 Fn izl 7E WY308 H

AN B

232 2 ANKAG AR o R £ R AT it
—HARAT 2 KA R T T 2 S A A O 26
JRCE THCZE R, 455 (3R 3) R, TXY188
TS 3-0- WM R 4-55 SR i A 5
R — SRR Y T A D5 IS R N RS AL & A

®3 2 AKERMEEERREXESREY

X R T WY308, [RIE, PR ER AN A
BEAE TXY188 i KM e LR, MILZ T,
WY308 Hfilifz 2| 3550 W 5 S M 3% S B i I
FHSACHI AR & A . BV AT 2 17K
Pt R e A AR A - e P B 22 57

Table 3 Key flavor-related differential metabolites between the two rice varieties

s RS oS 2EFAEEL(FC) AR A AR P
1 T RN R AEFNREIZE 30.974 1.661 0.024
2 3-0- TP i 2 3% E ISP SRS 6.089 1.731 0.026
3 A- 5 P HE R T HEAEY 4,974 1.844 0.013
4 ARk R BHAAEY 4.549 1.552 0.009
5 D-3Hk AHLEMEY 3.817 1.398 0.048
6 AR BEAEY 3.726 1.312 0.029
7 R BEAEY 3.537 1.563 0.025
8 PR EISESIE RS 3.029 1.465 0.033
9 FARARE BEAEY 2.558 1.346 0.023

10 o-T IR R AL S AT A 2.747 1.286 0.025

11 TEMEE RN BT 0.364 1.396 0.005

12 B X ENISES P RS 0.118 1.731 0.004

13 il Hz % ENISES P JES 0.045 1.574 0

FC 328 2 /KA S AP A S Py A X & i Lo fE . FC (25 5540 > 1.000 o Z AR W 78 B A6 188 (TXY188) HrAH X

(WY308) ,FC<1.000 F£IZEITE WY308 HAHXF & 8 i , A2 m 2R R R IA %,

R T L 308
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Fig.4 Volcano plot and heatmap of the two rice varieties after 90 d of storage
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Table 4 Representative differential metabolites between the two rice varieties after 90 d of storage

R ZFER(FC) AL EAE (VIP) Pa
LN 4.821 2.357 0.014
PR 3.487 2.145 0.003
3,4- 5L R ki 2.380 2.021 0.033
SR 2.556 1.997 0.009
BRLE 4.304 1.974 0.024
R OB 2.535 1.958 0.001
FARABE 2.590 1.892 0.018
T 2.139 1.864 0.004
AP R 2.096 1.839 0.002
A B 2.046 1.711 0
L 2.786 1.684 0
T-LBEIE-5,6- I EEF T ER 2.040 1.624 0
FEER 5.222 1.474 0.026
AR 0.200 2.702 0.008
Y C L FERE 0.072 2.563 0.001
RIEH R -3 A AT 0.239 2.069 0.023
ot A 2 0.047 2.060 0.013
0GR A Tt e 0.087 1.912 0.025
Wizt # 2-7-0- B WY 0.168 1.894 0.003
AATEHE 0.343 1.868 0.019
B R IIE: T e 0.176 1.740 0.032

RFENE2E SR R AR VIP>1 P<0.05, HFC=2. 000 3 FC<0.500, FC JiZfCit ekt 188 (TXY188) 5 Tk 308( WY308) [a] 1)
A R HUAE, FC>1. 000 FRiZACEHIE TXY188 HhAHXT & HAL R, FC<1. 000 Fm iz R HI#E WY308 HAHN & B .
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RN L2 2R S5 i 1 R S 1R B AR v
BAKRT AHIE 90 d J5 2 A7k SRR o -5 XU
AR EARFEAE I B 22 5

Table 5 Key flavor- and quality-related differential metabolites between the two rice varieties after 90 d of storage

B Rt 3 ESRAEE(FC) AR A Pa
1 PIEEIR RN R AR 3.488 2.145 0.003
2 A HKEAEY 2.786 1.684 0
3 FARARE BREY 2.590 1.892 0.018
4 AT BHEAE 2.535 1.958 0.001
5 I EEALEY 2.139 1.864 0.004
6 L-HEHR A LR ST A=) 0.441 1.136 0.038
7 LAEHER LR K AT 0.346 1.445 0.029

FC 3R 2 KR AP RS AR X & B U E, FC>1. 000 iz 7EBRL 188 (TXY188) & ik T L4 308(WY308) , FC<1. 000

JRTE WY308 Hg it B, fbrde)

AR QP TE R SR 2E
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Fig.5 KEGG pathway enrichment plots between the two rice varieties
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Fig.6 Flavonoid biosynthesis pathway
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Fig.7 Phenylpropanoid biosynthesis pathway
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