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Characterization of Volatile Constitutes and Odorous Compounds in Essential Oil of Finger Citron
(Citrus medica L. var. sarcodactylis Swingle) by GC-MS and GC-O
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Abstract: The volatile constitutes and odorous compounds in essential oil of finger citron (Citrus medica L. var.
sarcodactylis Swingle) were evaluated. The oil was extracted by hydrodistillation and analyzed by gas chromatography-
mass spectrometry (GC-MS) and gas chromatography-olfactometry (GC-0O). A total of 36 compounds in the oil were
identified, among which, D-limonene (34.69%), y-terpinene (20.42%), and f-bisabolene (4.59%) were the main compounds.
D-a-pinene, D-limonene, f-linalool, allo-ocimene, terpin-4-ol and a-bergamotene displayed strong aromatic intensity,
while D-a-pinene, f-pinene, f-ocimene, neryl acetate and a-bergamotene showed relatively higher flavor dilution (FD)
factor. The results demonstrated that D-a-pinene and a-bergamotene were the key contributors to the characteristic
aroma of finger citron oil.

Key words: finger citron essential oil; odorous compounds; gas chromatography-mass spectrometry (GC-MS);
gas chromatography-olfactometry (GC-O)

FE RS TS255.1 SCHRBR GRS A SCEHS: 1002-6630 (2015) 20-0194-04
doi:10.7506/spkx1002-6630-201520037

#F (Citrus medica L. var. sarcodactylis Swingle) & WEVEDIRE, WEIT B Wik Xk BRI . R
EEFNEBEY FHR LM, NESNER, BT R U BT EEY R R, NS — R
ST AR, Fa4L". SFERmEERE, = yIAIME . B-IRME S B- ARG, BRI, A
LA T T RECH MR R B, % B R IR KA E O 157 : HT A% 2 70 171 IR 1 A AR 5 410 1
w, BABEPBANRIESR, SE AL TERL, y-Ra T3t v 1] I B B B v P . Peng %™
ZRH TR RS0 TR R R 2 R R TRE M RE AL e B R x b, T TR T 1A IR
Yok H39T: 2015-02-15
&N B (1972—) , 5, &R LRIMm, fid, W57 Ry REDIRIL. B E % . E-mail: yangjun@zjtobacco.com
MEEEE . HE (1978—) , 3, mgCLEENN, AL, W5 CAE R E MG 3T, E-mail: jiangj @zjtobacco.com




XK 53D

E6mill=

2015, Vol.36, No.20 195

3. SomrudeeSF "R IE f FAH i H A PR . SIIIE
WY, A T4 o SV e S B AT 1% Pl L #E
PRAIRITAE . bAh, BT REIE v B 2. P
R o e N = 1| I I K 5 o 1 E R G A A OR
FOHR T2k, (EXHOCHE S BB ITE v
B H

SAHEE-LE (gas chromatography-olfactometry,
GC-0) ¥ERHATEF RS T EEFEZ —. GC-0
ST — P EDW R RL I v, BE I N [ BT B L]
52 (PR A SR AT 07 328 H A SR L &, RS
IRFFIE AT I . GC-O ] LUK IR i b R S 4% K 1 R 43
Fh B IE LA AURIE P 9 8 53 R0 5 AU A £E A R IR FE 2%
PR AR SR TTRR, AR S RHIEE R A B
SIS ST B A RIS, T2 N TR
P55 M 0 S AR I GC-ORG I 5 2 Rk 1k
SRPEVE . RMARRIEEY . MRk R T AR —
SEREHL, WL I 25 5 75 TN R B2 R A T TS AR e B
FER IR IZ AR, XERFBEIN 7 (flavor dilution factor,
FD) RS MAL SV RER: BN S KRR RS, FDIE R IV
JiEEP AN 2 B B . 5 RV R AR AR S B gt ]
B ARSRFE VAT &AL S BAR T S TTER AR, E
PSR SRERROR,  HONA SURAR TR K

ARSI K H A AH (k- i i (gas chromatography-
mass spectrometer, GC-MS) F AL 5 b Tk i H 35 k1
VIR, R GC-OR A2 AN BE VA PR 8 7 SR R B A
IR TTER, XTI R MR TR RSUR S
MR ARA — RS E L.

1 MHEHE

L1 MRS

LA TFA (20144 WiL&FEEVMREA
BRATE; KB NEREL, 8. LKRERNEN
T4t
1.2 NHFEHEE

TRACE1300GCiX AL AAISQ LT MS{X  Z£[E Thermo
Fisher Scientific/A &; Sniffer 9000MLBRAGMAL  Fm L
BrechbiihlerA 7 .

1.3 Tk
1.3.1  FRE o B

WM T RLTI R emX 1T em X T mmfik. %
BHALE1:10 (g/mL) IIANZEWK, I#ERE, B
ECITITRFES b, WEEKEM, I — & B INa,SO, % i
h, ERENR, UE, YR Na,SO,, PG
H5IEW A, H0.45 pm A AU IERE T, ERRR
Tk, 7590 Wik

132  GC-MS/Hr&ktt

GC%fF: DB-5 MSti4: (30 mX0.25 mm,
0.25 um) ; r¥itb10:1; BEFEEL.0 pL; BEFFEE
250 C; HA NEmAAR, 4 ARNT99.999%; i
1.0 mL/min; FFFHE: 50 CHE#E]1 min, 5 C/minft
F130 'C, f#£¥£0.5 min, 15 C/minf+ 5250 C, {1
10 min.

MSZAF: BB HTREET70eV: B TIRIE
F£280 C; JREIAHITEES0~500 u; HMainlabih EH &
IICARRIN o 25900 5 R K e SR FH W i AR U — b vk
133 GC-OHr &t

GC-ORSHGC (MAKAE FHRMIE (flame
ionization detector, FID) ) FlISnifferM#HH{X 41 1%

GC%fF: DB-5 MSifif (30 mX0.25 mm,
0.25 um) ; Zyth10:1; BEFEE1.0 pL; HEFEIRE
250 ‘C; FIDKM 236 % ~280 'C; #HA N4,
g K F99.999%, 1.0 mL/min. F2 5 T+ 251 A
GC-MS. “UMHBAE A G LA b o L s 193 5 EFEFID
K I 2 S nifferMiFF AL . GCAEFE 5 W F AL Hy 45 15, )%
220 °C, TEMLH AT SAREAT N, B 1k DA AT
5| RSP ANIE

WLHFIR 2 T 2R, BABEFIEFRIFERE —EEAR
BHIREWR S BT ARE . il ML 57, B RS E I
(B AN IF40 min, H.2 IR [E 2 8] 22 /DA FE30 mine K4
K FH MRV A SR BV, BRIV ISR T A 2 56 o 2 v 75 13 1)
BRI T . BB RMRE (9 M RESO. 100
200, 400 {555 , EEIMEHEIN E A B RN R B
MR A B A R B A FDAE AR SR 0 s WL
*1.

1 SgARBERDES

Tablel Descriptions of odor intensities"®
RG] WS SR
0 TeAT <k
1 iR o A 55 11 Uik
2 A SR R 53 ] o ok
3 il BA vt B Sk
4 A B IR Z ) Sk
2 ER5Ht

FERAGC-MSHr T, 2R 20n, BBk
WELFTR. SLRM33 i, HpEEEy e #,
A X U THI AR (5 83.53%; BEISWJ5i6 P, AH XU TH AN
7.40%; TRISYNIT3 B, AHXTIETH R (57.48%; B2 H
3, AXTUETHAN H0.85%; EyRWR2 i, AH X T
FU50.23%; BERYI 2 P, AHXSWE T AR 47 0. 18 % A1 bt
KPR B, ARG TR 50.31% . AN BT 1%



196 2015, Vol.36, No.20 BRR=E

IR A D-Fr 05 (34.69%) « p-FATME (20.42%) .
B-EHR M (4.59%) « AKERR (2.98%)  a-FA i
(2.63%) ATk (2.53%) . AEERE (1.98%)
A-TE S EE (1.91%) « 2-%H (1.73%) . KEHER
(1.53%) . B-TEM (1.48%) . B-BEE (1.26%) .
KAELE )L (1.23%) « D-o-TEWs (1.20%) . &3R5
HoAt 22 F SRR BRI 25U i eb s E
35 MR MR, KA ER &SNS NG
M (80.79%) . JiAEEE (3.85%) . ZEHE (2.90%) .
B-AEEMG (1.94%) « B-IRME (0.82%) %5. 47 %%PMR
TE b FAE R 95% UL EW TR AT - - (1-H
L) R BRI Mo-TRIG . RSP e E T T
12 & e F PR R, % 27 PR sy, FEER
G B SRATAE I R y- R TS o 7RG 0 0 R MR SR vl R
s YR, AR R ATIA60%~90%, X R 55
MIREE . AR E A P g nT /e N T 5 5
S A R A ) DX 5 R R BRI D AR )
. BITGC-040#r, JLKEB26 Ry, HAf3 Fxk
Y (BRI R AE3.35. 3.90. 27.70 min) FHARAMSS:
BT ARSI H S T B A KT B T MIS (R AR B VA
For I E o

£2 HBFHMGC-MSHGC-O5H 4R
Table2 Analytical results of finger citron essential oil by GC-MS-O

G5 REMEmn AR PDE AR [L%5i) fiik

| 335 50 | R, KRR

2 390 50 2 HHE

¥ 17 120 0w 4 Dol ERRE, HER, Bk AR
4 829 148 w2 ikl EE, REL Rk
5 861 096 0 Jiiliac

6 936 059 0 2 a-filfs il

7 990 3469 0 3 Dl ToR, R, RETE
8 1021 126 w1 b5 R B
9 1070 2042 W 2 -H Hites, Ea

10 1136 173 W2 2Bl FriAL, fhE

11 1171 042 0 3 5104 &%, Bt

12 1241 041 W3 WP TiHE, RE, Bk
i 19 07 0 C)clloillefedrlquelyl}?;hane ik

14 1400 191 M3 4R EAEIEE, RAR
15 1442 263 M 2 o-HE R EHE, WHE

16 1526 033 50 2 B i

17 1568 009 0 2 kR R, R

18 1647 007 0 il i

19 1720 0.12 M1 AEED EHTEE, Mt
2 173 008 0 B

2 1874 022 w2 P2 b5l

n 19.11 029 0w 2 LR R, B

BE 1068 0.6 03 oA T

U 19.84 253 0 Rt

25 2035 049 0 bl

% 2064 028 0 R

7NnB 13 W1 Ktk Lt S, FAE

g2
G5 REEEmn AR DR RER L& Hib
% M 459 W 2 JiEb e Rl L B
M UM 042 0 BTG
30 2198 298 W 1 JHR i
3l 07, 023 30 2 Rz g
N ne 090 0 o-BHR 2R
3 559 198 0 NEER
U uR 153 0 TR
3 2578 023 0 1 R bt
% 000 M1 il
VE: # AHEEE.
1004
90
. 80
& 70
60
H 50
& 40
= 304
20
10 |
0-
0246 810121416182022242628303234
i} 8] /min

EH1 HPBEWGC-MSAETHE
Fig.1  GC-MS TIC chromatogram for finger citruon essential oil

4.04A
3.5
3.0
@ 2.5
# 2.0+

2 345 6

= 1.5
1.0-‘

0.0

T T

5 10 15 20 25
I 5] /min
2004B 17 8 96
3504
3004
250+
200+
1504

o

50

o H, i
10 15

5

FD{H

i
20 25
I} 1) /min
1. D-o-JRNfis 2. D-¥rigNfs 3. B-Tikels; 4502 ¥ifs; 5. 4-nf i
6. a-fhFHIM: 7. p-kM: 8. B-PHG: 9. BN,
E2 HFHEMREER (A) fRRE (B) EHif
Fig.2  GC-MS-O analysis of finger citron essential oil
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