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Advances in the Application of Metabolomics in Cereal Foods

FAN Qiqi, ZHAO Xiangxiang, WU Ming, LI Xiang, ZHANG Shuai, YU Jiang, LIU Xiaofei', ZHANG Na’

(College of Food Engineering, Harbin University of Commerce, Key Laboratory of Food Science and Engineering of
Heilongjiang Ordinary Higher Colleges, Key Laboratory of Integrated Processing of Grain Food and Resources of
Heilongjiang Province, Harbin 150076, China)

Abstract: Cereal foods are the primary source of daily energy, protein, and dietary fiber intake for humans. With the
continuous improvement of people's living standards, cereal foods' nutritional value, safety, and food quality have attracted
much attention. Cereal metabonomics, as a new and rapidly developing branch of "metabonomics", has made rapid progress
in quantifying and analyzing various metabolites. This article reviews the analysis process of metabolomics technology, and
its application in the detection of component identification, the identification of flavor substances, the traceability of origin,
and the product of new developments in cereal foods, and the development trend of metabonomics in cereal food field has
prospected, to provide a reference for the in-depth development and application of cereal foods.
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Fig.1 Analysis flow chart of metabolomics



S R ]

ORI e A e d e/ L Sl NI VAR O s 37 -

SR FTIR BARMIE T R &R i iiE 2 N8 i
fig &, Yin 250 455 NIR AIHTEALILBEH A TCHR
R Tk B AL Y A R kL IR SR RS kTS
ety o ZEFORT] XL AT I ST, HOASERAIR,
ABWAFAE—E PFEAE AT, AR s 327K 535 )
R ANBEX ST A . REUBERZE, ANidE TRk
B S EPT, NMR S35 15 78t 2 U 3 U5 %
TFUSLERI LA G — s T ARG IR I S 2 R,
AU 0 R R S A g SCBE, fn] B AR R
NMR FARYE G H R FEIET R ELLN, BRI RACK
T a-FEAGHE . p-EATNE . TER . R . EEEORSE 16 Fh
FENIST AR FE2Z S . ZBREAZEE T A
IR . A A EE B A A AR R, (BRI SR AR
FEXTEAR . SCIE S PERAR . FERE AR X RO, ANl
FHTREMHBEACEHT 09553877, MS HRE 5
S 1% (Gas Chromatography-Mass Spectrometry,
GC-MS) A& #H £4,4i% (Liquid Chromatography-Mass
Spectrometry, LC-MS) 255 REXFH, MS 3% 5E)
1Z, I HE W AR5 GR, P55 B aT LW
AT EMZ4A . . I A FAIE Jr e,
Zhao 257 FI| ] LC-MS HiAR - K = i Fnge =y
A TR AT I 2 A i i, T T BB . iR,
T A AR, BAT A m 5B Re T, (BARAERE S 2
BRI | A B BB AT A AR LA 0 o B i e 4 e P
S
1.3 RiGEFENBIES

AR 2H 2B AR MAS Y R s 3 2 2%, s 2l =
A5 ER A TSR AEAL B, HEBR AL EL ) T
PLAZR . A B P 75 2 aead LRI e | WE(H e
B, XS —Ak . 4EBORNFEHe ir R AL BERPY, H
BUEE 43 B b T P S R R B A AN B vk .
B W B b w e FH 19 & 2B 443 (Principal Com-
ponent Analysis, PCA) 1432 52543871 (Hierarchical

Cluster Analysis, HCA), PCA 171 Al ik 2 fai fb B P
2 G BB IE B F A BR S, E A TR A T
AEBR, T HCA SZARSEAEA AR I EA 7532, dl i
Foy AR R S ARE S TE] AR AR TR Al o I v G
AIFE /)N e = (Partial Least Squares, PLS) Fl112L
PLS Bt Aith (19 77 ¥ i F5e /)]s — 38 ) 531] 53 Hr (Partial
Least Squares Discriminant Analysis, PLS-DA) . &
TIESAF S RE e/ —3F 515347 (Orthogonal
Projections to Latent Structures Discriminant Analy-
sis, OPLS-DA) #EA T3 #7127, 1207 15 1 SR AR A 56
VE, Bk i BRI F I SIS TE S T T4 L B sk,
B MEASALO AR AP A0 4 T o
2 REFEAESIRMFHINA
2.1 RFEFERYRMETEE TR
B ST S 2R, R AR 1 BAE Rr T
b, B EAHIAEY) . S bR YR A
BAE/Nr et AR 2 B mid e =R
BUZE SO, BB IC L2 H AR . 4220 5319 [R5 AG 0,
R HRAL GEAG I AR TC AN B (g fcEE 3 o Kim
ZEBUF ] LC-MS Al GC-MS 43 Mkl K AE % 24 5 7
A S AR, I AR IR L G .
FER | OBE . NRBITEA Y 25 Fh2s AR, Horbg i
AR PRGN . TR AR 2 B A2 2P K 1 322 A
FEY . FLERSED T UPLC-MS F ARG BRATF
BRI IESRACE ™), 2SSl = HR . BRI AE
Bl VTR FIBEARI9E £ e S5 o A2 2# REIR AR
U RILE R PRI B, A B T A X RE AT
RAEFIRT RIS B . S T e AN R 42
BRI ZREE, AT e G i T
JzZ AT B AIZE ST E LA R r AR
W AN 1 s
22 RIFEFERYRMNIKMFREEPHINA
WERSE P B Sl S BT B R R 2 —, R

R WA ST RS 2 2 b

Table 1 Metabolomic analysis of bioactive substances in common cereal foods

Besh Ky vk EETY TR B
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Bk UPLCAMS SR R e L
P NIR R A AR R N e sy WERTH g
FAN=E GC-MS R0 g IV SR A ) 2T e ST R AR AT i 2 A VB T SR TR [37]
HEWH  LC-MS LAY (BRI A D) 1 O ER S B LAY & B, T TS S [38]
Bk UPLC-MS.GCMS  RBSEIERD. IR (LA IRARILIRHIT U (L IADRAMAEEIE (5,
IR NIR TP (45 BRI BN R T 2 A M [40]
T FTNIR el (Foee LR 1 S FT-NIRHEA 1 1455 T 00 o A s S [41]

VE: R AR (233 (Ultra Performance Liquid Chromatography, UPLC); Hi 2% Hi, % (Electrospray Ionization Tandem, ESI) .
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Table 2 Metabolomic determination of flavor substances in common cereal foods
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H: SHHE T2 #51% (Gas Chromatography-Ion Mobility Spectroscopy, GC-IMS) .
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Table 3 Metabolomic analysis of common cereal foods traceability
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PR EOR ORI ) | BRI R [71]

T : D TR - DU AT - A TS ) o

(Ultra Performance Liquid Chromatography-Quadrupole Time-of-flight Mass Spectrometry, UPLC-Q-TOF/MS) .

® 4 AL AEA Y ST A P RS

Table 4 Application of metabolomics

in new cereal product development

B Rl A FEHY Sk PR
jfﬁﬁjﬁg UHPLC A HLERILA Y . SRR BRI Y R SRR | S A RA IR SR B E1E  [75]
BEEAGR  GOMS fHE . A4 HFE REEEMGER SR AR AL A A3 B TR TIOR3 [76]
e L ) R, B KR o S
SR BRI GC-MS TR B RIS AL 4 K BERT 5 A 40RP 22 AR =4 [77]

K FT-NIR s () A 550 (R 2, . i JEOB R AT i ) RIS 2 TTSE RN | T 5O A AT [78]
ottt K K K. K. s Ayt
PRGN, GCAMS IRAE I AR SRR i L7t (791

MR SV GC-MS  ZRAZ . WLk, FURR . 2- T HEnkIg A Fm T LA S 4 75 Wy R 7 0 i [80]
i ey Gongs S BERK WX RS IR TS IV BEHEA I th &, TR G B R R A, MRS I,
REMS. AEER OCMS FRE M SEFEI . 2 [81]

KM GC-MS i S Bl 6 . o 655 BB 6 ) R LB AT 55 B [82]

Tk HPLC ES AN S CES S U DT 2% R KT N 22 R VR E F 512k [83]
S FARIRAL AL GC-MS kIR A RIS At YT LA S T ) 5 I [84]
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