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F mGWAS, K PR I (K82 (eQTL ) Fil 26
RO AE DT IR R I T RER A5 S0 5, R
E— AR TR T UF ST At . am AR g2
Bk S 2SS A, T LR 3 R S AR i A
W2 SRS HE R M5 B, JRE T SE Dy RR I A AT, JF:
A5G0 7AW nl UL R G s R i &
BRI . B RTIFIE A G R A 2 A
EESERUIEMILS A, BT TR B B
Bl R R L AR BC PR R A T Y 2R A E A
WA A R AR 20, R IEE1iR) DNA
AR [RIRE TT LA G 2 A D686 . Guo 258 3 i
LA SR SR RIS S5 2 AL AT AT,
fRATT T A AR A Z A 5 R D s iR
DNA H SRR S C R, M T 2241 22 I 4%
583 T Fan 2 YA B

2 IR PR R LR

SERINX A A A AT 20 TP, o5 B AR AE
Py 60% LA L, BAT O 5 B st L T RE 2 b
PR o PR IS B O L R 2 AR
W IREE, T A A AR 3R R BA G 3 A Y S AL
Hilo 5ETREMETEYH L, 202 THEY
U AL NI S NI BURT J P NE~F A ()
Ko el 25 A et S e B N iR =, B
JIT A b R b B A 5 S AR, AR 2R
AR A AR, (E2 R 4 1 24 AL 38 T A 1
FIFEETE L IRATE R SRR A
21 EERFEMHEIAR
211 #F M (Cocos nucifera L.) K FEHEE:
(Palmaceae) )& (Cocos) ZFHARA ), J&—
i B A AT O FUK RA B, )2 03 A 7E 93 4
WA ERY, T ZERSHX, AT NERE
&AM, o i R H T LI H,
BB 7K & ¥ S R i 2 ORE, LR BIR A AT LA T,
IR PR AT LHR T RSO SR L ORHRITRE BB, SR
WoR, BBRAERKR T 7 H 8 8 4 H N EEE R
TR0 i SR L B H, 33k B A6 PR ARTRE A v B 3 3R
J MR E R T —& St

XIS A 50 ) FH A8 ) 4 L 2 T Y o ¥ i vy

PRV AR 88 A A AT T b, i
S3 BT 2% W R R 9 B BT SR B 1 v TR R AR
+, A SRR R o e I, A H MR |
Jg F1 AR 5 I 2 AN [ 2R BB v 2 22 R W ik
Guo %5 P93 1 {# F§ HS-SPME/GC-MS(Agilent
7890, Agilent 2~ ] )l UHPLC-Orbitrap-MS(Q
Exactive Plus, Thermo Fisher Scientific 2 &) ) X7 #
A AR g R TR, R B A v B R )
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Koo AWFFEET K IAEF 7K i 0T M A
5% ~ 9% AL, ForRE s 80% Fh LARGZTAH . AN
SRRy 3 0 T VS P 2 i, At B A A
Yol @ . AP . RRiTR . 4B R A/ &
KAEY . HERR /K BA S SIS P Y AL
G YRR IR I IR, AR S A BRIR, B i B
T KT AFR BIVERRF S, BRAEER R s <
WIS ML G YR SRR R . LR S5 I I AN
RHE, AN FEMBUNE N, ARt
FEN DL SE T BB 25 R A A 2 ke, T T
1 SEHE 1% 23 & Fh AU SRR - R AR
Wang 25100 X5 & B 1~ R F AR 7 10 225 9 L A
ZH A B RS, I Halad Z 4 s s 2 Fp
BB~ PR 2 S 0 et A S Al () o o el e S 2 AR
W IR G o A i — 2D A T e S IR - i
PR AR 0 A R N 2%, Ry Jie ST g T & il
PR 3 T AL B T A,
21.2 BRI (Hevea brasiliensis) K
i Bl (Euphobiaceae ) 1% I J& ( Hevea ) B 22 4F- 4= #4
R ART A Tl T A1 0. i ) ) L 7
ZNEPL, EIAE ., B L FbE | BRI 455
HiL, FPAE G L B A 3 S 1l X T v [ R A B
BOS AR, AR e AT RESe A 7= KRR
JE , RIRAR IS 42 R AR 22 AR 7™ it AN ] Bl e 14 3
A, R R 2R M RE T AR SR A = rh s AN AT
D SR,

RS 32 B 3E AR T H R IR A 2 R K
TN A R, B -1,4- 57



%3 1

W FE A AL R R A RO ST S 251

RS I KR TN B R, 1S
77-4 B L R 2 T E RS S
IR MhE A O, tUFEA LR . IR T, R, &%t
. AR KETAE G RGN, Eidah G is
o b RN, L KB AR IR AN B S = 77-4 12
Jie Hh B BT AR W A B RS R A W A AR
R A RS FEak 8 0, S 20 K7 28 A H
IR AR BT R 4RI LA
RIRITHATREE . N-C B S E R . S AR N-&
P4 2R S A R KO i3 T HIT 8-79 A, il
SEAESR, Tang S50 & St o [ 732 A A AR ISR
PRI 7-33-97 SERL T R R L R AL 4 %, O
G4 5 I 3 RN S AL o BT R B LG AR I A
BIAR AL o AER) 12 Bl B9 A5 A AL R il
GT1 B 2 % IR A g 4 2% 58 B, AR
FE R 55— A e LR GO A JE R 21 12 3 2 X
S AR AR BT 14 i B e Y AR KO SE R A A A T
%G, B USRI = MR AT T A L R 41 B
SHT(GWAS), & BB 2 ARG 6 43
DL IR0 A AVE S8 AR 4 AN

S A ke,
2.1.3 hAE ML (Elaeis guineensis Jacq.) MFAAE

Bl (Palmaceae) il #5 & (Elaeis Jacq.) i) Z4FEE TR,
ST ML IX e 32 2B AR A TR E Y I A R iR = &
FEIAEPIE, BRI T PR AR AR AR IX, 3222
TEZR P MU (S > PG SRR B JE D) Flpg SE U (L2 P4
FIRHE FEAE ) S5 30 TR X A S AR 7E R
KRR E22fi 7 T & M e ok H 5 K i %
I3, HAvl R AN R R R T AR AR R, B
S AP AR TE, A R AR ICRTE A6

P R 2 T A v SR B ik ) S R I R (2
50%), T H FE R & 473 b 0y 32 208 R (4
50%) . 8l 2T S A2 2= R AR FEAR X R ™
FVI™ FMAEREAR o3 B TR SR F /Y 6 Kk
B B e SR B2 A0, R AR A 1) & L iR
$990E], W KO B R S AR i AR A
KGRI AR A G, AR B9 & A% H TR
BRRAEY A it B ik RS, TS 5 = R E
ARSI E R S L B R A Y ThARE Y
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Yy, REIBZRFMBARIEER . B52E . A VLR AT A
Y. B AR . R ARSI
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1o Lai S8 38 3o X R AR A5 A 2 2L A7 SR A ) 4§
W2 AT SE B T 107 PR B IR, I A B3 4
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# (Zingiberaceae ) 5.5 J& (Amomum Roxb.) Z4F 4
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3 R E
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THY) w Rl w7 RIUESTN ZHFHE IR S0k
) BB, BR2s, &R . AV, 48 LC-MS. GC-MS, FERHZ., #5534,
H5-¥(Cocos nucifera L.) e NMR E AL [35-40]
. I W2 AHLER, BRI, IR . & LC-MS, GC-MS, B4, #55%4 .
I (Hevea brasiliensis) AR ], B NMR EE T [42-46]
1A% ( Elaeis guineensis Jacq.) NERT. ZHmR . AP . feds LC-MS. GC-MS %%éﬂﬁ_iéﬁ [49-54]
A LS ; - ¢ s
K2 (Manihot esculenta Crantz) g%&igi& SR N I&i/[lf\fs GC-MS, %ﬁ;}%éﬂﬁ%ﬂ ’ [58-63]
M (Areca catechu L.) %%ﬁ?ﬁﬁ%ﬁéﬂ FYT L =i R II:I(li/ill\i/IS GC-MS, FLIR A | g [66-69]
; 3 h ETE XK LC 5
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= A HBREEA <4< e 2 } } 4 =14
WAL (Persea americana Mill) @%g&%i%%@u YR, AR ;i/[ gls\ GC-MS. g%ﬂ%iﬂ\ [97-101]
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Research progress of important tropical

plants based on metabolomics

LAI Jun'?, ZHANG Yueran'?, ZHOU Haihong'?, WANG Shouchuang'?,

SHEN Shuanggian'?, YANG Jun'?, LUO Jie'?
(1. Sanya Nanfan Research Institute of Hainan University / Hainan Yazhou Bay Seed Laboratory, Sanya, Hainan 572025, China; 2. College of Tropical

Crops / Hainan Key Laboratory of Sustainable Utilization of Tropical Biological Resources, Hainan University, Haikou, Hainan 570228, China)

Abstract: Metabolomics is an emerging omics technology developed after genomics, transcriptomics and

proteomics, and has shown its important role in plant research in recent years, and likewise the development of

plant metabolomics has advanced the in-depth study of tropical plants. A review was made mainly of the

development of plant metabolomics and its integrated application in important tropical crops (Cocos nucifera

L., Hevea brasiliensis, Elaeis guineensis Jacq., Manihot esculenta Crantz) and medicinal plants (Areca catechu

L., Piper nigrum L., Cephalotaxus hainanensis Li, Amomum villosum Lour.), and recent advances in research

of tropical plants based on multi-omics technologies were also reviewed. An outlook for further research based

on omics technologies was put forward to provide a reference for further research and exploitation of metabolic

biology of tropical plants.
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