P VEYI 4R 2024, 45(10): 2201-2212
Chinese Journal of Tropical Crops

ETF GC-IMSHARREEMHEG TEREMFREA G
EREW RS

FREY, LEE, R OE, MeR, kB, kE4DY

1. HEBGE R\ BEBA IR T, RS 571339; 2. WA MR T TREEAM R PO, RS 571339; 3. i
FrodbEARBH RSB, W s 571339

OE: MREBFSN T EZEER, RBOFDERAH O BMT R E, iR HE B IR RS, N
T TP X A B e, AR A A 3% -2 F i3 (gas chromatography-ion mobility spectrometry,
GC-IMS) &5H F 4538 (principal component analysis, PCA ) F11E 3 e /N 3 i #5143 #71 ( orthogonal partial least
squares discriminant analysis, OPLS-DA ) XAV 1E 7 BT RMA (FCM ) 125 C/70%. 35 C/80%. 45 C/90% 3
i 30 B IR 2% R TS IR BB TR ( DCM-25 . DCM-35 Fil DCM-45 ) 5 &Y AT oM. 255 R 16 4 Fh
BB RE A 42 R R BT, AR 13 B, RS S A, A2 8 b, MRS 10 Fh, BESE 4 Fh, WMEMERILEY 2 Fh,
REMEGY 3 M. BERL (OHELEE. TEMARES ), HRERE (BEC]RM 2-WERKRSE ). B2 (L4
TOEA . 3-35E-2-THAMAGIRSE ), BER (WIECR Tl MO, TR THM T RS ). B (s 3-FRT
P SCRERT BERESE ) IR (2-2-3-HFEMLE ) Wlt, SR, B . BRI R MY S £ . K OPLS-DA 434t
WO3-FEL TR . RCER . 3-FAE TR TREERGR . PREE. NN . 2-FILDOEEEAMR . 2-BEEREALR . PR . TR T HRER
R, 2RO . LW R 2- 2, F6-3-F FLnl R Bk 13 FpaR #8052 EEME IR 7 (variable importance in projection, VIP )
KT | RIEHE R M T . R 2 5 B0 2 T 4 FCM A A RRAE 348 PE ) 5 B8 SCER AN T B R ; DCM-25 T A RRAIE
PRI, 2-BE R . TR T BRAIK . ZIROHR . LB IR 2- 2 Jk-3-H Sk g ok ( DATR . B, 2SR 3 );
DCM-35 W A4 AR 3 & ) IR 2 B R ( 2 TJEMRYS ); DCM-45 R RFRAFFE & M i 3-F R T /S . BEEE AR ( DLRE |
W20 3 ). RBFFEAS R AR PR At e 4R 4L T O 22 iy e AR AR .

KR BREMTR; AWM, SOHEIE-EFERS; FAS i/ kR0 o

HESES: S667.4 NEIRERG: A

Analysis of Volatile Compounds in Coconut Meat of Deteriorated
Dehusked Coconut Fruitsunder Different Temperature and Humidity
by GC-IMS

WANG Yuanyuan'*, SHEN Xiaojun', SONG Fei'**, KAN Jintao'**, ZHANG Jianguo'*”,

ZHANG Yufeng'**"

1. Coconut Research Institute, Chinese Academy of Tropical Agricultural Sciences, Wenchang, Hainan 571339, China; 2. Hainan
Engineering Center of Coconut Further Processing, Wenchang, Hainan 571339, China; 3. Coconut Industry Technology Innovation
Strategic Alliance, Wenchang, Hainan 571339, China

Abstract: Coconut meat is the main raw material for coconut products processing, which is mainly obtained by import-
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ing dehusked coconut fruits in containers, and the rate of bad fruit is high in the process of transportation and storage. In
order to explore the method of rapid differentiation and identification, this study used gas chromatography-ion mobility
spectrometry (GC-IMS) combined with principal component analysis (PCA) and orthogonal partial least squares dis-
criminant analysis (OPLS-DA) to analyze the volatile compounds in coconut meat of unstored normal dehusked fresh
coconut fruits (FCM) and deteriorated dehusked coconut fruits under 25 ‘C/70%, 35 ‘C/80% and 45 C/90% (DCM-25,
DCM-35 and DCM-45). The results showed that 42 volatile compounds were identified in the four coconut meat, in-
cluding thirteen alcohols, five acids, eight ketones, ten esters, four aldehydes, two pyrazines and three unknown com-
pounds. The alcohols were the most (including ethanol, butanol and propanol, etc.), followed by acids (including acetic
acid and 2-methylpropionic acid, etc.), ketones (including acetone, 3-hydroxy-2-butanone and cyclopentanone, etc.),
esters (including butyl caproate, ethyl acetate, butyl butyrate and ethyl butyrate, etc.), aldehydes (including 3-methylb-
utyraldehyde, pentalaldehyde and heptyl aldehyde, etc.) and pyrazines (2-ethyl-3-methylpyrazine). After deterioration,
alcohol, acid and ketone volatile compounds increased. Thirteen characteristic volatile compounds, including
3-methylbutyral, cyclopentanone, 3-methylbutanol monomer, butanol monomer, heptaldehyde, acetone, 2-methylprop-
anol monomer, 2-heptanone monomer, heptanic acid, butyl butyrate monomer, ethyl acetate, ethanol dimer and
2-ethyl-3-methylpyrazine monomer, were analyzed by OPLS-DA, with variable importance in projection greater than 1.
The characteristic volatile compounds in FCM were cyclopentanone and butanol monomer by differential heat map. The
characteristic volatile compounds in DCM-25 were 2-heptanone monomer, butyl butyrate monomer, ethyl acetate, etha-
nol dimer and 2-ethyl-3-methylpyrazine monomer (mainly esters, alcohols and ketones). The characteristic volatile
compounds in DCM-35 was heptanoic acid (mainly acids). The characteristic volatile compounds in DCM-45 were
3-methylbutyraldehyde, heptyl aldehyde and acetone (mainly aldehydes and ketones). This study would provide theo-
retical basis for the screening of deteriorated dehusked coconut fruits.

Keywords: deteriorated dehusked coconut fruit; volatile compound; GC-IMS; OPLS-DA
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deteriorated dehusked coconut fruits under different temperature and humidity storage conditions by GC-IMS
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Fig. 2 Peak volume (A) and proportions (B) of volatile compounds of coconut meat in deteriorated dehusked coconut fruits
under different temperature and humidity storage conditions by GC-IMS

A7 SRR PR 5 A T A B B M T SR AR A 4
PEWI R 2% %, R GalleryPlot 1 {41545 8¢
Kk (& 3), B—17 0K E—M 5 2 E S
W, R — AR R W — 4 R M AR R R S p
M55 8 7, BERRAR LR E &, M
of 8 S0 Y LA AT AR S B A [R) B BB SRR
P R A PR R A s O s R T HAR A B T
SRR 2 M AL A W B bR 7 XU 43
TSR,

mWE 3 d A XN FTR, 78 FCM HgE R
B v W VR B T A SR RN TR LA 2
Ff, CRR TR, TEERIK, CRT B
TR BRI T RAR . 2-BEE TR 2-

FHEL TN R | 4-F L3000 -2-1 . 2-FF 3k
MRCEE. TRICHEE. 2-HIRTROE., L. C
M | 2-2,3E-3-F LI R B RN R A | 2- 5 BE TN
FROWE . 2-TH . NFROBE . O BERAIRA 3R
TR T HR SRR — R4 3-HI3L Tl — Rk (24
Fi) DL 3 Bk PEY) iU AE DCM-25 Hlg AR &
FHA B RAMA , M 2-H IRk 35
F-2- T FR BRLAARRT B2 BRARTE DCM-25 Al fAR FRAS
o 3-F23L-2-T W RAK . NEIM LR ERTE
DCM-25 Fll DCM-45 H IR 5 (C X
W )o LTI, BEERTE DCM-35 H {4
SRR e o 3- FF L T R R 3-FF 3 T B AR E DCM-45
H R R R T HAb AR B (D XY )

B3 AREBEEVHEZGHTERERFREBARIZEREY R GC-IMSHELHEE
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