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Abstract: Cuminum cyminum L. is a spice with a strong classic sweet and spicy flavor. Due to its unique odour
characteristics, it is widely used in food flavouring and other applications. In this study, we investigated the aroma
composition of Cuminum cyminum L. from the molecular level, and extracted and enriched the Cuminum cyminum L. aroma
substances by headspace solid-phase microextraction and low-temperature continuous phase change device, combined
with quantitative descriptive analysis, gas chromatography-mass spectrometry (GC-MS) system, and gas chromatography
(GC-MS) olfactometer, to investigate Cuminum cyminum L.'s aroma composition and characteristic aroma components,
and reveal its unique flavour characteristics. The results showed that Cuminum cyminum L. exhibited significant Cuminum

cyminum L. flavour and savoury flavour, and a total of 99 Cuminum cyminum L. volatile constituents were detected by
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GC-MS, among which the olefinic constituents had the highest content. The combined analysis with gas chromatography

olfactometer,confirmed 18 characteristic volatile aroma components in Cuminum cyminum L., among which a-pinene had

the largest OAV value, giving fresh camphor and turpentine aroma; followed by 4-isopropylbenzaldehyde and p-umbelliferyl

hydrocarbons as the key substances of Cuminum cyminum L. flavour, and the whole aroma composition constituted the

characteristic flavour of Cuminum cyminum L..

Key words: Cuminum cyminum L.; sensory evaluation; headspace solid-phase microextraction (HS-SPME); gas

chromatograph-mass spectrometer (GCMS); gas chromatograph olfactometry (GC-O); aroma substance
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Table 2 Cuminum cyminum L. descriptors and definitions
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Fig.1 Cuminum cyminum L. sensory aroma score map
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40 FlE R AR5y A 6 BRI IRAR YT & &
REIL T 1%, 437008 1, 4- X - =05 -7- 1% (18.62%)+
p- I (18.01%) 4- 7 TN 4k 7% H i (14.40%).
y- A& (6.11%) X A8 & (3.47%)+ a- J& M
(3.35%).

2.2.2 HS-SPME GC-MS4% Al DB-WAXAE &9 %,
%R

I I TS W B R EYE,  /E DB-WAX i A -
AR RS E e ' (LK 3, AR+
Rl T 82 M AR MWLy, 5 NI,
FEk. MESS. WS, B2, BelRk. MRS, MK,
By AAIFAN AR, HAimeds bt s, 18
2| 41%, 13% NI ED), 12% HEERNED, 6%
NERRAED, 6% NEERUEY, 4% Nbtkis
Y, B IR 5 3%, TR 7 4%, BRZEPII 5 1%,
HARZE 10%.
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& 3 HS-SPME GCMS £/ DB-WAX BB FiiE
Fig.3 HS-SPME GCMS total ion current using
DB-WAX column

WYL p- UMy p- AR S p- S o
I AW D- KPR 4- IR a- KON,
X & AT 100 pg/g. 11 FhEESEY R 4
N 4 FRE -4 -1 R, W&
HRERHEE . o- FATMEE. a0 - FFEE 4- WIREE
- AR, SRR, R, XSS 3
R, S8 N, S8, BRI SRR
100 pg/g. 10 MY 5T 73 il o 4- S TR 2K FI S
1,4- X6 — AT 0 -7- B KE AR, 2- O -3- K
FLTAmE. B 3- B, RS UIAIE. o A
RERE . . 3- KW, H 14-%F - &
T -T- WSS R AR, IAE 4 881.11 pe/g, FHIKON 4-
SRR, &EilE] 3 774.82 ng/g. 5 FhEHE
V)R CFEG P SE ST 2- PR O -1- B 4-(1-
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Me, = OO HERE. KRB EE. 4% - H
M= W5 AR O, SREMK. 1 MR
RNETE 3 M RPN 2-(1,1- = F I 208 )-6-
I, KM S 4- 2.3 -2- A EER . 3 Fike
KeRYIBiN 1- H & -4-(1- B L0 5 ) 28, p- 3
AWK 3,5- ZHEHI. — PRI R A 2-
T PR IR

82 P HA R MM o A 8 FlAHXS & &
KT 1%, 58 1,4-5%F - i Z) -7- T (18.62%)
p- I M (18.01%). f- Ml M1 is (16.92%). 4- F A
FERHEE (14.40%) y- il 45 (8.05%) o- Y M
(3.35%)+ 1, 3- 382 4, 5- 8- (1.90%). 124
(1.32%)
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Fig.4 Low temperature continuous continuous phase
transition GCMS total ion current using DB-WAX column
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R MA S oy, A 36 Filig. 17 MEEE. 6
FERASE . 6 FEEIE. 4 MREESE. 2 PR, 1 AhE.
1A IE . 1 MRk DA R 2 R HL Al 35 e ) e
K tim, IKF 47%, BRI L 22%, BEY
Bt 1%, BEEV & 8%, BHZEYI L 8%, MEK
YIS 5%, KI5 M. IR BEVIRE 5 1%,
AR 1% (R W - HeAt 20

Wi W 5T LA B- U s - KA IR (IR)-2, 6,
6- = H BE XUIR[3.1.0] PR -2- Jfss X A= 42 k. W
H[3.1.0] Ok, 4- W HE-1-(Q-HERELE). - H
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FEMG N, XS R AR B IITE 1% UL b, B
KW L o-2- IWHEEER L, 4-(1- FEE 2081,
4- O -1- BN, XY R A S E
BITE 1% B Fo 6 il 289 51 4 o 5-(2,3- — H
H =I[2.2.1.2,6] B -3- ) K -2- Bl 9- F AR - X
H[3.3.1]F -3, 6- i -2- Fi. 3- S XG4[3.3.0] %
Bt -2- Wi, 6- WP FH AL -7- FEJE - 4- FR k30 FAE IR
MR 4- F R L 2- HOSE R PR B =GB (R)-(-)-
4,4a,5,6,7,8- 7NA -4a- AL 2(3H)- 250, X L))
TEBANE. 6 FIEERYI 0 BRI -p- 2K -
LR, 4-(1- 3 238 ) ZFRZE I BEmG . 2- A&
TERIIARES . BUA[2.1.1] 2kt -5- /IR, 5- H4AHE -3-
WHHE -, HfS. 2-(1,4,4- =HHIF D -2- 4 -1- %)
CEEXT IR IR TS . X AN 4T, XL
Jo AR SRR 1% LA B R J A XA [2.1.1] 2
bt -5- IR, 5- A 3- WH -, HEg. 4 Fhig
W53 9 9 3- X AT A -7 - B 4-(1- H 2R 2,3 )1-
RO -1- RS, 2- HIJE 32 RIS, 4-(1- 2%
HE ) RHE, b2 AR 3-RENRESE 2-H
B3- KRB ER S, HNEERT 1%. 5
AAREYT2 M A 1- HEE 3-(1-FRELE )RS
(1R,3aS,4aS,8aS)-1,4,4,6- VU %t -1,2,3,3a,4,4a,7,8-
JNEIRR[1,4]30 T Re[1,21 7, By 1 Ffhoh 2-
L -5-(1- B 28R ) 2Ry, Bek¥ln 1 Motk
Bt 2RI 1 FhoR 2- B -5-(1- AR 2 58 ) 2R,
H AW 2 FhogIEIEE, 2,5- — HIHE -3 53 5 NON-
L 1,4 K TG,
TEBCIRKE I 73 P RV Lo, AR B

T 1% BIVIBA 13 Bl 53 0009 4- 7 DA B O 06 HH i
(23.78%)+ a-2- M FE R I EE (16.28%) f- TR I
(14.54%) y- FA M (11.38%) 1- B 3E -3-(1- F
FLHF) K (6.83%) XAERE (4.2%). (1R)-2,6,6-
ZHIEXOA[3.1.1] 5 -2- 1 (2.34%). XWIA[3.1.0]12
B, 4- WH 3L -1-(1- F 3 200t ) (2.32%). 3- X i
TP -7- T (1.66%). 4-(1- HE 2 31, 4- % &
UM -1- HOEE (1.50%) 4-(1- F3E 203 ) KRR
(1.44%) XOA2.1.1] Okt -5- FRIR, 5- F 4 2 -3-
TR -, FfE (1.39%). f- AR (1.11%).

23 FH4GC-O/MSZE R
£ GC-O/MS 3 Hr o, i 31 SCHlRAS 0 21 1 4% K

AN 8~14 4, % I &Y i 2 1A
A 11 P FEREF TR, LA BRI 18
Fh QB A By o I AT B 0 R BRI EL, TT DA
THE HZY R &SSP (Odor Activity Value,
OAV) fH, # ZIANFTIM 2, HBLL OAV 1H
R 1 07 A AL A W ) T TR AR R S DT R
#, AT DO o B SRR R AR 1 05 A& .
BEE OAV {H I n, HxIHFAMTEkthbE 2 &
ERI. HIPES RGN, SR EEBF R
BLFF o- M f- IRIR y- AR D- KPR a- K
Tl a- FAWEE 3- M. XT<qER. 4- R
IR TE AN . X S IR HH )5 ) OAV fE
BIRT 1, PR nT PO R SR & SR B2 Ty
Bk H A a- JRMG M OAV H i K, HEFREMEN
B MRS . S HBURRE YN 4-
SN H S AR, HAEE BT OAV 1H,
T RIEMERE, YRR 4.

BIHASCHR A, AR REFETERE BN
R, BHERAE, FHWRYE, FE W
B FEALAEV N EE (8%~17%) B- Ik i
(22%~27%)+ p- A (1.3%~1.75%) p- feAl
e (23%~39%) - Wi # (11%~27%) 1 p- ¥
Ff-1,4- 05 -7-1% (1.0%~5.5% ) AEARHF 5T,
HR4E GC-O/MS MLIEIr BT 45 2R, AUORIE R & A%
I b RPN IRIR R, B R R R AL HED
ERE BV Z R Bt 5 BUREAR M 2 7. WRE
RYEV R PR ECE = R VR R = R A K,
{HE PR UL, HORE KM AR E YA 2 2
BT IRER B AR, TERURIL 4- IR
P 72 BOOR (R R AE A Sy, A USRI = 5 1
T8 ) FEEORE, XWBORAR R A RETTER. Ak,
B- TR A FIRIR . MAKIR, &SR B R AE &
R, AR R AT R R A R I 3 A R 4
[ B 9, 2 A BT Mk b e oy R R I 2 —, B
I"Z T & B— R 50T AE R ARG A& .
FR, BORERMEFESPEAAEDEWENEY,
WA EE . HEEMEESE. TR R, Bk aw
TE N PR 0 2 R ORN 2  FOIR AR 295 58 7 TR 2
BE R REZEM MG, KX 7@ R
B BN
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% 4 BHAGC-O/MSH
Table 4 Cuminum cyminum L. GC-O/MS analysis

5 EL L L& ARtk o B4/(mg/kg)  OAV
1 a-Pinene a- s FrétoR, FElmok 877.73 0.014 62 695
2 S-Pinene B- S F AR, A 1 856.15 38.7 48
3 y-Terpinene - AN b Fhek, Fi 1601.82 1 1 602
4 Limonene A AR 234.5 0.034 6897

. FEH, AARHR, W
5 a-Phellandrene o- KT W PRy v 110.99 0.04 2775
6 y-Terpinene y- 5 S b L, AT A 2108.81 — —
NSRBI 5 SRS 5
7 o-Terpineol o- Wi B AR ;'g%ff‘pfx TR 1563 1.2 16
8 (+)-3-Carene 3- B AR 238.58 0.075 3181
9 p-Cymene x4 Rk E, AR 5.67 0.005 1134
10 1,3-Diethyl-5-methyl- 35- ZCAFE Bk 2.33 — —
benzene,
11 trans-a-Bergamotene B -o- AT Aok 19.2 — —
(R)-Cyclohexene,1-methyl- 4oap N . .
12 4-(1-methylethyl) XA Aok 324
. _ Fikok, KAR%,
- - 7- = iy - i — —
13 1.4-p-men-thadien-7-al ~ 1,4- #F - & = H -7- B Y 4881.11
14 Germacrene D KARA=T 4 D ARk 6.03 — —
4-(1-Methylethyl)- o . o s £
15 benzaldehyde 4- FRIORT B B, FHSR 3774.82 0.4 9437
16 p-Cymen-7-ol x5 AR T B8R Fikok, KR 66.49 — —
4-(1-Methylethyl)-1,4-  (4- £ R -14- KT = . - -
17 cyclohexadiene-1-meth M -1- k) Tz Kok 7481
18 Anethole R #A, HE% 14.2 0.05 284
3 £ (1.90%) fzhfi (1.32%).

KA Z T K, FIA HS-SPME. GC-
MS. GC-MS/O Xf 058 HEAT 73 A A I A B 17 Al
GC-MS Bl &on, A 99 R fiush 2 S 40 o i A6 )
sk, HA 46 MImBEEYI. 13 FEEEYE. 12
FREERYIR . 6 FIERRP . 5 FEERYR . 3 Fily
Y. 3R BRI 1 R R . 1R
PR W Joi A 9 i AR SR . TE F0SR45 k1E RR A
YIRS, I & S RN S I e A 3 B B R
1M 1,4- %5 — i 0 -7- B8 DU AE 6 5 i d v AL
Yo FXTEELE 1% LA EIYIA +Fr, 2350108 1,4-
- F -7 B (18.62%). - IR i (18.0). p-
MR (16.92%) 4- N EER HE (14.40%). y-
T b I (8.05%) y- FA T M (6.11%) Xf <= {6 k&
(3.47%)~ a- JRM (3.35%). 1, 3- ¥ M5, 5- IR -
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BRFESWIR, RAreilt e 7T AR &SRS E
g, AR HAMRR I ARERE . GC-O/MS 3T 2 &
OAV fHf T T BURE W 18 FIRF 145 R V&
SRSy, AR L ROLAURRIR IR,  BUE RS H 4
Mo BUORE ST a- JRIGH) OAV H i K, LK
IR NFEERR . MAERE. SHEBRRED
VIR N 4- IR R SR, —HAREN
OAV 1, HKFEMRNER. FHMERE, 2H4
R SRy f- TR M A B s i AR R
[kl BABARER. AW, 2SR RIRIER
Ao RSCRNIE T BRI S5 4 BRI R AIE
By IR KU TR T RE R SRR AL T
TR EARIE, AR SRR T T N B A T
R R
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