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Research Progress of Metabonomics in the Analysis of Flavor Compounds in Fruits and Vegetables
GUO Yong', LI Ting?, DOU Binbin3
(1. Science and Technology Department, Harbin Sport University, Harbin 150008, Heilongjiang, China;
2. Institute of Sports Human Science, Harbin Sport University, Harbin 150008, Heilongjiang, China;
3. Graduate School, Harbin Sport University, Habin 150008, Heilongjiang, China)

Abstract: With the development of high-throughput genomics technology, metabolomics has become an im-
portant means of exploring the biosynthesis pathways and molecular regulatory mechanisms of flavor com-
pounds in fruits and vegetables. In this paper, from the perspectives of variety origin, developmental stage,
processing mode and cultivation mode, the latest research on the use of metabolomics in the analysis of flavor
compounds in fruits and vegetables was sorted out and summarized, and it was concluded that high-throughput
metabolomics could be used to assess the changes of flavor-related metabolites in fruits and vegetables, and be
widely used in the cultivation of fruits and vegetables, the quality assessment in processing and storage, the
development of new products, and the optimization of the breeding and so on. At the same time, using metabo-
lomics technology can reveal the important chemical components and influencing factors of volatile and non-
volatile flavor presenting substances in fruits and vegetables, so as to provide a theoretical basis for the study
of gene function in the formation of flavor compounds in fruits and vegetables, and to provide new ideas for the
development of flavor and quality control of fruits and vegetables, genetic breeding, and food processing.

Key words: fruits and vegetables; flavor; metabolomics; metabolites; high-throughput
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Table 1 Characteristics and applications of different metabolomics analysis techniques
PR TEL N Ve R R P {798 Nl
GC-MS  2d55rtr, U AR AT EE MR 2r  BATEEAER ARG TR R A0SR
EH N FRI AL 2 TR AR PEORTEE R JISEE $ii BT
LC-MS  JUZMHL BEsr XHRERE R E AT REE R Akl AURAE AR TR s A
Br AR 53 Bt (2 KN i) L, ASCARS B B 77 b
7, RAEE S
NMR Tz R, BB L& RS Tt i K alll] I EIE AR TCT RBUEAXIEAR A TSI Y
il ZERY AT T [ A i PHIX )
E Z B

. T LC-MS /Y g w TG D0 o 26 A 4 ARt
Y, ISR T R RN R CE IR A .
TRAREI AT 2 AT AR, LC-MS [l
T2 I S e A OB 8 AR S TR A
2.2 SAHEIE-BTEEOH BRI

GC-MS I 38R XA i T A SO 03, 2268
WA E RNy E it AR EE YT
e T sy B R AR TR A . it
S P A e T A B TS TR DR R e
TR . GC-MS SR AR 4 4 40 3 Ay — A~ F 2
TH, JUHEER AT B P b, 5 LC-MS %
NMR LG, GC-MS FH T H A A X A A0 b = o vk
U RS M R R ) R Ak B S R ) T
R 2A 5T, T2 T T 0 o IR IR 4 B /N
S FACEWI AT . SR, GC-MS FEARE & LA
OB A PR EZ IR i, T ZEXRE s b T A4k
AEFR A7 A A A P AT BB BORE i Hh BRI 1 R E AT
A Ak, SO I L AAT 5348 A 7 A A RN P A 2 A HE
WA DT EL 1 o 9 119 5 B R0 5SS, B A A Y
N2, GC-MS TR T4 I RITAUE £ b A b AL 46 £
LA, AR B R A AR AR L PR R
A PERE Y R T, AR K SR RS S AR e R, A
ZARU Y B AR R M P R A K BB A T T i
B B, AN RTRO A 0 0 T, EIEAG B 0 i
FEFEAE IR TS,
2.3 KEEREHRFEAR

NMR 2 48 %5 58 b A 9 04 45 4 R A T AR5 1
R, A THNMR, PR asovk 3 3, vl i ik
P AT B0 R A AR A 2 b s G 3 B R,
BUAN, 8 FH A R S iR T LA ] B S 00 ) 2 Rn R A AR g
P, T NMR 94 R 8 5 B AR AR AS TP
30~150 FPACIE Y o A% I PR 0 32 2 ey PR L R A
JEE S5 AR 260 G I ) 20 285 5 R A B R X ) Bt A ) ] —
FE i P B A 22 AR R IR T, R T R R
RSN, 5 0% 5 A L, B i 22 U NMR AR
SR AN T B v AR I I A o A B AR R R . A%

R Z 2R KRGS ESNRG, EEE S 0
S A VU SN PRI X, R AIG T DR A0 (R ORS . AR,
SAEG% 'THNMR M, 4R RGBSR
Fb o AR IR C R T TS 2 BESE, LRI
ai b AR SR RN R TR A I AR AR Y 32 2k

ae,

3 RGHAFTER B B 5T H B0 R A
3.1 AR 2 AEAS ] A 7 i) 2R g R ) S BiE oY
HH R R H]

BT TERL Y 1Y K R B o B b R 45 AR
F L ASTR] b A 0 BRI SRBLE T XU AT
FAR U, UM i B 2R A 5 W SR i Ao ) AN (]
AYFRAUAFAE PRI, AN 4R R S 388 DXl ) G B
ey, T A E R TR, MATIT 4 v SR 1y XUBR
an o AR 27 AT AR S S0 R B 5 A ] it Al 7 A
WL A RRIE 1A 2T, (9140, Nascimento 452015 1o £,
AR 27 o3 BT T AN ) b DO ) i A A R S g Al 22
S, R - T IR e K AE AT i DA K AT
IO 05 TR e 11 722 A 2 582 ) G R S 118 R SR B
2, Baky SEBOSR H T % [ AH 3 % B (headspace solid
phase microextraction , HS-SPME ) 4% R ¢5-& S AH 6.1 i
TEAESE T AEMRSR (B NS 6 B T AR RS S 1y AR
FFE A B 5 e, RILITA T F e Bt 3
EATE R AN A AL/ A A B e B R
A EIEE M FAER o, # N R R R
RN & Fw, AaY & R, TTUEE 5
AEFFE R[] 2R 30 M O A AR P i 14 22 5, DA
— I AR SRR TR A2 . Sirijan 551512
FH GC-MS AR 2 27 5 ARG AN [] B 4 it b 47 50
R IRASTR] it e ) AR B TR (JRAETT 3R LR 2R AL
BV R NERR S R AT 220, AN [ A2 1] Y A
o AR AR AR 25 5, DR G E A A QI 2 2 2 0 5 fe A fk
M S A R T DX o g . A 2 R DR R AL
VAR €43 - 155 53 PR B3 A 5 ) A Qg 20 2 T 1 4 3 AR
AT TSR Ihn S S, SRR



2024 4E3 A
EASEESH

RattaSHR

TR

220

P RS AL AW e T R MREARUR & HE AR i B
AR AL P2, T Mi 2598 A 52 T o B 2
A6 W 2 R H5E A R Y BB 22 R A . Li
LR FE I ) 48 3 2H 2% (LC-MS/MS) % 7 AN [7] 4
ZRME TR KRR S AR A A AT TR A PR 4

FUITEM P A [F) LAY AR AR LR
Y (Z By FPEBERAF) M AT A W25 22 5%, [H i A
UG R A AT —E BURE I, A7 BT L 0
e RN T A AR KR A PR AR PR BRIk =2 Ah
A VR 222 A 2 270 5 DR R A i o 5 7

HEER 2 B R R AR A ) ) S R N A A, 45

Mo 22 553 A

JEER T IR 2.

®2 ARERBZRMIFHEKFAZS

Table 2 Metabolomic analysis of different fruit and vegetable varieties and origins
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Table 3 Metabolomic analysis of different fruit and vegetable development stages and postharvest storage
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Table 4 Metabolomic analysis of different fruit and vegetable processing methods
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