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Identification of Key Aroma Compounds in Fig Extract through Sensomics Approach
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(1. School of Food and Biological Engineering, Zhengzhou University of Light Industry, Zhengzhou 450000, China;
2. Technical Center, Hebei Tobacco Industry Co. Ltd., Shijiazhuang 050051, China)

Abstract: In this study, headspace solid phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS)
and gas chromatography-olfactory (GC-O) were applied to identify and analyze the volatile aroma compounds of the ethanol
extract of figs. Its key characteristic flavor compounds were analyzed by odor activity (OAV) and aroma recombination and
omission tests. The results showed that a total of 40 volatile aroma components were identified, of which 18 compounds,
such as isobutyrate, y-butyl lactone, aromatic camphor, nonaldehyde, vanillin and furfural, were important aroma
components in the fig extract (OAV > 1). The aroma recombination experiments showed that the sensory properties of the
recombined samples, which had typical aroma characteristics such as fruity, sweet, baked and burnt sweet with slight sour,
ointment-like and milky, were similar to those of the fig extract. Furthermore, the aroma omission experiments identified
gamma-hexanoate, ethyl palmitate, phenmethanol, aromatic camphor, vanillin, benzaldehyde, 4-hydroxy-2,5-dimethyl-3
(2H)-furan, 5-hydroxymyfuran, and methyl cyclopentanolone as key characteristic flavor compounds of the fig extract. The
findings of this study provide a theoretical basis for the development and quality control of fig characteristic flavorings.
Keywords: fig extract; gas chromatography-mass spectrometry; gas chromatography-olfactometry; aroma recombination
and omission experiment; key characteristic flavor substances

DOI:10.7506/spkx1002-6630-20230429-286

TS TS202.3 SCHRbR TS A SCESR T 1002-6630 (2024) 04-0225-07

Weks H I 2023-04-29

FEETH : WA T AR T EA A E A0 H (HBZY2023A039)

BN FHE (1998—) (ORCID: 0009-0003-5128-252X) , z, Wi-LRFR4:, W7 NERETE .
E-mail: w18623822487@163.com

HEEEHET A %X (1974—)  (ORCID: 0009-0009-3230-4555) , F, Ege TR, Mit:, W57 mNEEEE .
E-mail: pw13003@163.com
FkiEFs (1971—)  (ORCID: 0000-0002-5990-0834) , 5, ##%, 1L, Wi NERKEER .
E-mail: 13283712413@163.com



226 2024, Vol.45, No.04

E6miltl =

XRS5y 53

E[BE

FOHE, i, ZEEAN, 4. HETRCE A1 A 4 TOAE RS SRR AE R R [J]. B AR, 2024, 45(4): 225-231.
DOI:10.7506/spkx1002-6630-20230429-286.  http://www.spkx.net.cn

WANG Xinhui, HE Feng, LI Ruili, et al. Identification of key aroma compounds in fig extract through sensomics approach[J].
Food Science, 2024, 45(4): 225-231. (in Chinese with English abstract) DOI:10.7506/spkx1002-6630-20230429-286.

http://www.spkx.net.cn

TAERNERREEY, S8 EAR. 2. 44
R MRS, MUEFRFE . WEHH, FEA
T SCEME . RIT R ME S 2 OE, AU
BT R AR A —FhE R IR R, LR AR
B M. WA FAET R, HIESUR. Hl
[ N A R o6 R B0 AT T AR TP R A JU I E
L AN <Y 4 30 K G TR AN RN EPS
) it S O O B DR R S TE . R N R
S ETE-TT I (gas chromatography-mass spectrometry
GC-MS) B EOA %5 52 T A8 R i S 32 DU 119 A
WEY, KMEEEPARKEAIIR. HFERMEN
Fay", WEESE"RHGC-MS. HT 8 LRI
My R TG A8 R B B B4 R VR 4 9] 28
21 Fh, ICE RS B, BHERIEAURE T EAER K%
KAERTr, HABRIEE R Ry 7 A

HAar CAE R EEE G2, REFEAR . B
o AT, AR R IE N R E E R, AR
BT BRI, RT AL R S I A A0S AL & ) i
ARk NEERIEEFTRT, A GIE-HE (gas
chromatography-olfactometry, GC-0) A, &G
{H Codour activity value, OAV) J 7= 5 4 Gl 25 23k
HH SRR HE RV B 20 1) B 7. AR AR S UK R
NFIE, I GC-MS T E 1T N R A 2R N
3 P B UBIR B i R SR B L. )P R A R
FH T2 [ R 2 B -=OAR £33 - S5 B F B2 R (headspace
solid phase microextraction-gas chromatography-mass
spectrometry, HS-SPME-GC-MS) . GC-O% /T4 E5
0 2 AR R A SR A 9 2- TR TR P e . P o ik P
AICUEE . 255 W0 28 1 HS-SPME-GC-MS /) 7 7 36 2
WU RIS, PR OAV /<
HLWUI T 2R BEIRE . 2% 14 FLE% N
I RAERIR G R, ASHT 588 i3 HS-SPME-GC-
MSX} TG A6 R AR I REAT 15y 50 #1455 GC-O. OAVH
SE X TCAE R PR B A SRR AR AR 5T, I
o A 2 R A S ST 6 WD ) I A R A U S B R A XU
Yo B AE R TCAE R R AR KUK R IR 7 J5URE B O R 2 o
PEl PR Bt B BE A, 9 o A8 AR 57 i B XU i Joit
TS %.

1 MHEEHE

1.1 MRS G

TAE R T =7 R R i A PR A 7

LK ZEE  RENEFRACTHRAR; R
HhE (98%) LR (99.5%) « F T (99%) . ¥
FENE (98%)  2,3-T il (98%) . MREE (99%) .
PEEE ChRifEdh )  2-ZBEFERRIE (98%) . 5-F RN S
(99%) . KHEE (98%) . MME-2-FEE (98%) . H
FEIRIGIERR (99%) « ZKHEE (=98%) . y-C I
(98%)  4-¥2H-2,5- " HIE3QH)-FKIRER (98%) « 75
Bl ChrtfEdh) « Rat-2-TIHEE (97%) . 2-Z k3t
% (98%)  2-PNBERKIE (97%) « Z5BE ChRifEdh) <
DL-SERIR 2.6 (98%) . 5-F2 LR (98%) . &
=R (99%) « FEHEPNE ChRifEd) AR ZHRC
s (98%) « —EBERE A EE (BRdEd)  AREEIR &
fig (97%) . WBRZBE (hedEdt)  IEMbiE  dbx
ARBEEARAF; F8 (96%) . 2,3--4-3,5-
TR SE-6-H I -4(H)-ME G -4-T (95%)  WRIR L TG
(=98%) LG wMAENREARAR.

1.2 ER5E&

7890B-5977B GC-MSHEtH A (LA ODP-2MR % &
T35 iy 1) EEAgilentA#; F3ISPMEHEFE S
50/30 um DVB/CAR/PDMS#HL Sk E[H SupelcoA 7 ;
PEN 3.58f@ 450 7 AL 38 8 [E Airsense A 7l
B13-3% BRfE IR E B WL ) Wbk iR SRR AR
AT EL-204H 7RV EEHEER -4 R 2R A TR
AF; HZ-2HEAER KRS JE iR & A )
DLSB-10/25MK i ¥ HI GG AN LG SE B A 38 A7
FBRAT]: RE-5S2AAJER:ZEKR#A Rl RAMAEE)
SHB-3EM K ZHEZRE AN .

1.3 ik
1.3.1  JToAERIEIA ] %

KA TFRES S LR T, WEERTRAN
JERE, FTRERR, RHI80% Z BE 1 i LURHG b 1 2 533047
PR, FIRAEEG hE, RIS IERR IR, e A
B o BE, HRIIERIZE".



XK 53D

E6mill=

2024, Vol 45, No.04 227

1.3.2  HS-SPMEFRj4bBE

SHEWE R CE IR, R IB . KGRI
RIS R 1250 CZ4610 min. HLO.5 g Tofb R4
AT pL 0.2 peg/uLif) LR 2K e B T-40 mLI i,
% E, 60 CT#30 min, 4R 57 FF 40 HR i 2E
(200 r/min) Z5F T, $AZERCL, P50 minfs, S7R]
U A BCL B ANGCHEFE T, 250 CHER3 min
133 GC-MS#FMGC-05#r

GC%ff: HP-SMStift (60 mX0.25 mm,
0.25 um) ; DB-WAXEAE Gi%FE (30 mX0.25 pm,
0.25 pm) ; #FHS: He; fEAALA2.0 mL/min; FHEFE
JF: 50 CFF2 min, A5 C/mini FTHE180 C, {#F
5 min, PL10 C/minFFZ250 'C, fR£FFS min; A4t
BE; HERECEIE250 Cs fEHLRIEE280 C.

MS%AMF: B FIEEE: 230 Cs VUM E:
150 C; MBS HLIE: 70 eV: fEHZiRE: 280 C; s
TG Elm/z 30~550"7,

EMEE R RIENISTI7 WS AR . Fnite i i
BAIT (], CREGTEEL. & IRX &AW AT E P,
KHANFREREL S S bREZ, XTOAV> 1tk &
PIREAT & B

GC-O7-#r: KA M A (detection frequency,
DF) ¥k, 8 frsesi N 5 X 4 il bk 4 88 i 4 s gk 47
LI, GEilfE AR LR, e B IR, il
NDFE, I8 450 K T50% I8 1R 53 A 55 XU 47 ot gk
175 Hrs
134  OAVIillE

OAV A EAA WITESEHUY Hh 1) 57 534K 2 5 WL 8]
MEAE; OAV>1, TRZMTN BAFESAH TR, —H&
K, OAVIERK R IR LT X AR 1 B S sTmkie
1.3.5 oAb RGEHU) A S E AR BT VR

ZDFVEAOAV 43 # 7 14 X} T A SR 5 U 5 Ak XUk
HEETTHRIYIR (OAV>1) , % HFI ] A ARbR v 2
VEAESE R 0 58 1) S bR B AT B R A

ZHRGB/T 10220—2012 EF 4 ik mie) B,
8 Al N G U PR N (PR /NN B 8
BA RIS DR EN A , e R
SR FE b B B LLRE i 1) B RS B AT 8 B R A 1R UK
BT SWERAE2S CEik KM T H#AT, WKHEIFAN bRt
(RD , XFEMEATESIEAN, R 6. 455
8 ALK E VP AT 73 1P A .

1 Wbk

Table 1  Criteria for sensory evaluation of aromas
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Table2  Performance description of PEN3.5 electronic nose sensors
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Table 3  Results of HS-SPME-GC-MS and GC-O identification
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1 Fhe HARERSE, BESR. BRRME ER S, 2l baE
f120.94%. 18.87%. 44.87%.



XK 53D

E6mill=

2024, Vol.45, No.04 229

PN T SR Ak B P R R R XK IR T B B A
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BRAEES,  EH O HE IR L) X T A6 BB U IR 56 BT
T RGN o

#4 HAERBEIP D B NIRPI T 5 . B OAY (n=3)

Table4  Contents, threshold values and OAYV of key flavor substances

in fig extract (n = 3)

J=3=N PN=N b
w wpwen 5 ommE o x A A gy
1 LB 60 y=S463T—00118 09990 804411065 900 089
2 #TH 4 p=4T0F0021 09980 18412023 29 06
3 RENH 4 p=SaMa—-00029 09900 46.14£0.62 5009
4 23T 45 y=50083—-00035 0996  $7891+098 1000 088
5 i 96 y=50TT6—-00013 0994  80EL07T 9 MY
6 il 98 y=S0408-00026 09985 106671021 45 28
7 LR 05 y=S108—00079 0994  2460E049 15 1497
§ 3T g 86 y=49953+00066 0991 9850018 50 197
9 5-RAHRR 10 y=49903+H00018 09997  53L8x064 16 332
10 AR 106 y=48666:F0004 09994 163402013 35 4668
1l QIR RS 95 y=4870 100003 0991  2522£075 65 039
12 RS 112 p=484%+00052 09989 218782081 210939
13 P 79 y=SO-00147 09986 68002007 55 11418
14 -CAE 85 y=49439:+00008 0990 983761123 16 61485
15 I ST y=4S886eH00006 0995 6061028 023 2634
16 4FE2SFEIOHMEE 18 y=493 LF00024 09995 S8T60E046 1T M5
17 biti 70 y=4861 400032 0992 17800035 1130
18 A2 THi 138 y=4870 Le+00003 0990 1960091 71
19 231@5?%11@%%? 44 p=50133—00016 09998 198682065 200 099
20 2L 04 y=51514-00063 09988 158641059 170 093
bl Kt ST y=S06F00001 0995 260+035 38068
n 2T 95 y=5027—-00006 09987  4742£094 - -
3 DLYRR- L 1T y=490020400002 09993 8463007 008
% S-HTERE 97 p=5018c+00028 0996  824.17%1.12 5 1648
2 FrE 151 p=4861 400005 09986 2031031 0578 3514
2 ELE T 4 y=49900:-00001 0994 490058 6 0
7 Ak R 163 y=503%—00025 0995 I1863+097 - -
% SRR B p=5008-00021 0997 $9.13£105 6 98
2 A 88 y=51034-00072 09992  3B00L04T 15 23867
30 il 7 y=4895H00009 0993 2941£0.64 - -
3l TRRLE 79 p=51628-00054 0995 365037 - -

T WRALEMES A (oA BRI ;- — R,

23 HAREASHKLE

N PR SR AL RS B R AL &40
KOAV>1118 MY F AT HAEMA S HKLE . i
BITF R0, SRR 5 JCAE RSBV & R VR A EL R,
R A PUEESE BB RS0
. BEALRE SRS AR A A AL, R
R i T AR UL T JEAE AR SR U ) BE AR AR AL

A
HE RE
miE Wi
e AL
e LR

Fl1 TEALRES B JCAE BB WL 5 AR 1

Fig. 1  Aroma profile of recombined samples and fig extract

FIRNVEANOAV > 1 FSIE S sTmEk, Bt
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BB kA (R, HAFIEWSREENE, W
W R AR R B F 7 TCAE R IR 1 2
PRAFAE AR R R IE T EEAEH . Bry- T WBE. &0
Bk BRSNS COAV>200) [IFTA RS (BEAY1-3) SR,
HEMAMMEEEZERE (P>0.05) , B, HWly-TH
Pie s SRk P I X B AR XU AE AN B R o gk — 2B X
-OAEE (BAL-1D) BRI Ol (BEAY1-2) 23l sr
BRSO Dy- O R R Sk b 2R HLA B R
Z5 (P<0.01) , AR ZBEH RN 5 5 B AH L F
BREZRT (P<0.05) , BHWy-C N EEFIAR R ER 2 Fg Xt
AR R B AR . X R SR R 43 ) A R S
RILTRERE (BLAY2-1) FCRHEE (FAY2-2) skl
BB Z R EE (P<0.05) , A %175 #E F1 % i
B B A MR BAEN LIRS AR B A HE
VER .. BRERFTARESE GER3) I 5 AR b B AT %
BEER (P<0.01) . MERFFEHAR (B3 K5
BHABAMILAAWMEEEZR (P<0.01) , #SEEFERK
(FiA43-2) w5 EHABAAE L 2 7B (P<0.05) ,
AT R P ot 47 K A AU T LA — AR . Rk
Fra W& (B4 5 B AR AR b B
BEZER (P<0.001) . XOAV>100091L &9 5 AT
BRGSIES, RIUERRS-FE R (BA4-D M5 E A
BRA L AW B 25 (P<0.01) , #k4-F2H-2,5-
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MR 1 B A R 2R it (BEA4-3 R A 4-4) 15 B 41 A
R E R EZE S (P>0.05) , Kk, Pilj4-525-2,5-
TUFSE-3(2H)-WRIR R . 5-F2 P SRR RS R I (O EERE. it
RSN AR ESEGEEEN . Bk
WG (BRSNS BABAIM L R B ER
(P<0.05) , it B HR R A 3 s e I o) IR B2 ) 2 AT — 5
MFER . 4REY, »-CNEE. FHRORS. KPR, 75
FENE. &R, KHE. 4-355-2,5- T FE-32H)- BRI
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Fig.2  Radar plot of electronic nose data for mixed samples and fig extract
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