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Extraction and GC-MS Analysis of Ginger Essential Oil
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Abstract ; In this study ginger was used as the raw material. The optimum extraction conditions of gingers essential oil were

obtained via single factor experiments and response surface optimization experiment. Finally, the extracted ginger essential oil

was analyzed and identified by gas chromatography — mass spectrometry ( GC—MS) .The results showed that the size of raw

material particle,feed liquid ratio and extraction time could significantly affect the extraction rate of ginger essential oil, the

optimum conditions of ginger essential oil were as follows: The materials granularity was 160 mesh, the feed liquid ratio was

19:1 (mL/g) ,the extraction time was 118 min. The extraction rate of ginger essential oil was 2.09% = 0.01% under the

optimum conditions. A total of 56 compounds were identified by GC — MS. Among them, there were 39 kinds of olefinic

compounds, 10 kinds of alcohols,3 kinds of aldehydes,2 kinds of esters,1 kinds of alkanes and 1 kind of ketone.The main

components of ginger oil were a—zingiberene ,3—sesquiphellandrene ,8—bisabolene , a—farnesene ,a—benzene.
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.
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TR, N A — 2 1 I ZE AR K, 78 1235 & Tl B AR
SR EEE T 0 IS ST e AT K 28R ZE I IR BE
FERGTH , 800 — X2 B 18] 1Y 7K 28 R 2808 $E B S A R,
P FT IR A T B O I SR AR A SR T, L2 T K
TREREN TR 5 PR, 1 2 SRS AR

ARG IMAS R (% ) = (A2 T /28 28
) x 100
1.23  AEZSRM R R BG4 e UKL B 15—
PR 25 R AR 2200 Il 4 28 4 2 0y, e ROy Rk 4% 120 H
WORFHE 25 1 ZEAETTA] 140 min 25 TR FH/K 2825
TR R B ZERE T 1102k SRR AR R
1.2.4  FNEIUGTEETT A2 T A 45 B I8 2R R
A AEZEMRRITR] 140 min ORFEE 250 1550FF , B fekn
4 60 .90 (120 150 #1180 H ; FE#ywekifs 150 H Fi
ZEME AT A] 140 min 550 T, kLA 15:1.,20: 1,
25:1 .30: 151 35: 1; 7E ki fe 150 H Rk EE 20: 1
AR, ZE4R A E] 2 20 60,100 140 #1180 min, 114
A IR
1.2.5  m R AU e A 2SR IR B AR AR AR 3R
S Y &t SR b 3 B4 B A DR 3 K R, SR Box —

Vol.40,No.14,2019
Behnken #4713 K2 3 /KSFERIREG BT, DA AE 2205 7h
A2 N AE, FEAT R N TS AT o 3 X sk 56 B 3
fr2mi=Xma 50T, #E7 R B R J-A AR F]
WA TR
= W VAT W a2 R NSl S T

Table 1  Design of response surface factors
VIS TR 1 X e B Ok C ZAR I ]
(H) (mL/g) (min)
-1 120 15:1 60
0 150 20: 1 100
180 25:1 140

1.2.6  GC-MS s S2R5 g B i sy AR 22k il
HALBE RS PRI 10 mg A= 228501, DA s Sy 93 591
25T 10 mL 25, i 0.45 wm FHHUAHRALIENRR =<
FHHEREH o

GC 2514 : HP — INNOWAX T 445 4 (60 m x
0.25 mm x0.25 um) ;33 ~ He; i A 1 wl/min;
B EITEIRE A 1 s BERE S 1wl 43t Lo 100 15 3ERfE
MR 250 C THR R 7 : IR IR E 70 C, A1 £F
3 min, )5 °C/min F}FiEHEZ T2 150 C L, {443 min,
2L 0.5 °C/min JHEH R T 154 C {335 2 min, 55
LA 25 °C/min FHEHE R T} 2 240 C {5 FF 4 min,

MS 2544 la M 25 B IR (ESI) s RS HESN 70 eV
e AR S 250 °C 5 &R S 230 °C; #4#u Fl
m/z 45~550,
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Table 2  Effect of material selection

on ginger essential oil exiraction rate

FE S AL 3R RS (% )
L RAER 1.55
2EEEN 1.69

P 2 a0, 42 2 2E 20y ORGSR 2R T %
PRI AR 22y BRORS I A 38 . AR N I 7E A2 22 3R i JZ A
THRBONFE, KRR Z 2 FHBER > R 2
P, DA I 3o B 4 22 A 35 M MO R E A T ) 22
.
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Fig.1 Effect of mesh on ginger essential oil extraction rate
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Fig.2 Effect of liquid feed ratio

on ginger essential oil extraction rate
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Fig.3 Effect of hydrodistillation time

on ginger essential oil extraction rate

23 MmMEEERAUCEZFHENZFHLRER
MR AP 2 S0 45 SR 8 0 R A L IRORE EL 2%
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Table 3 Experimental results of response surface design

SR A B Y A

3%(% )
1 0 0 0 1.95
2 0 -1 -1 1.65
3 1 0 1 1.90
4 0 0 0 1.97
5 0 -1 1 1.77
6 0 0 0 1.97
7 -1 0 1 1.53
8 1 0 -1 1.72
9 1 -1 0 1.88
10 0 1 1.81
11 0 0 0 1.99
12 0 1 -1 1.45
13 1 1 0 1.60
14 -1 1 0 1.43
15 -1 0 -1 1.39
16 -1 -1 1.31
17 0 0 0 1.96

X6 B FE AT Z W RLA B, DL AR 226 Th A
(YY) Ry AR B By Rk AE (A) , Wk EL (B) 2% 4
BHEI(C)3 RIZE S | AR b, s A 5 R AT .

MRS 2R = 1.97 + 0.18A—0.04B + 0.10C—
0.1AB +0.01AC +0.06BC-0.22A% —0.19B* —0.11C>

FR 7 22538 (32 4) WI iR p < 0.0001 , 2% 41
i p > 0.0736, Ui B AL AU AT H, deE R R =
99.51% , 5t B iZZ M W AE 19 25 46 H A8 99.51% Y5 T T ik
HE, BHE A B.C.D XJm R {8 5 it i 3% (p <
0.01) , 2 HAEF AB.BC XJ 0 7 {8 At 35 (p <
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Table 4  Significance test and analysis of variance of the model

T 22K B T F{E P B E
PR 9 0.86 156.65 <0.0001 s o
A 1 0.26 423.93 <0.0001 e
B 1 0.013 20.93 0.0026 e
C 1 0.080 130.84 <0.0001 e
AB 1 0.040 65.42 <0.0001 e
AC 1 4.000e ~* 0.65 0.4452
BC 1 0.014 23.55 0.0018 * %
A? 1 0.21 345.53 <0.0001 e
B? 1 0.15 245.99 <0.0001 -
c? 1 0.050 81.82 <0.0001 e o
Gk 7 428 x107°
A 3 340%x10°° 5.15 0.0736
a2 4 8.80 x 10 ~*
S 16 0.87

T s "R, p <0.01,
0.01) 520, AC RN 35, A° B .C° A3 (p <0.01)
SO o[BS A A — U Y R RO DR 3R R R A
(A) JECEFEE (B) (ZRIR I E] (C) f~FJ5 101 58 5008 1L
B, BRI 3 A PR 2 05 i 2 (L Fr) 52 i) A i — e g £k
PEIXEFR; [ B J7 R b B9 S8 B 00 AB Al BC Y 5 048
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Fig4 Response surface polt of interaction between mesh
and liquid feed ratio on ginger essential oil extraction rate
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TP A A I B0 A5 Ry 2.03% o 5 & 25 0 ] 1
PEE, SeFER iERiAe 160 H ,WCRHE 191 ml/g, 2518
A E] 118 min, A 3 Y56 AT A5 A0 SEBR A= 2 0 T A5
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Fig.5 Response surface polt of interaction between mesh

and hydrodistillation time on ginger essential oil extraction rate
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on ginger essential oil extraction rate
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BB 36 39 Bl OB TE ALY 88.25% ; iE
2o 10 Fl, 5 BT LAY 5.83% 5 S 5 3 Bl
ARG T AR Y 5.13 % s e )@ 2 0T 1, g T AR
1 0.50% ; BEZSH T 2 B, 5 ENETHET R 0.21 % ; il 2S
W1 Fh, 5 RAIETE R 0.08% WP R kG
VR B — 2 S, e e P R S
a—-FEH5(34.70% ) B—AE2FK B (12.25% ) B-LT1%
25055 (7.04% ) . o — B JE M (7.00% ) | o — 3 B M

(6.40% ) , X5 Mesomo 25" [ATFFEHE —3 . Brum
25 BT v A R T ) 2 B S AR I, G
A R R AR 53 B 411 % |, 1T AE A B 5T AR RS I
EEAY R 3.21% , 3% 7] GB2 B A= 22 0 SR AR KR
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3 #ig
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Table 5 Main chemical constituents of ginger essential oils

e o] _Eﬂ“l‘ﬁﬂ T e FHXF AL
(min) (%) (%)

1 5.262 136 a— TR 0.75 97
2 5.989 136 73 2.99 96
3 6.752 136 B- TR 0.13 94
4 7.757 136 B- A B 0.38 97
5 7.907 136 a- KW 0.30 9]
6 8.242 136 a— T A 0.15 97
7 8.681 136 D- AR (A WEmE —9%) 0.88 99
8 8.9 154 K 1.86 94
9 8.941 136 B- A 2.69 91
10 9.102 204 I R 0.25 90
11 10.483 134 XA AEIR 0.50 97
12 10.777 136 a— SR T 0.19 98
13 13.803 150 a— A 0.05 94
14 15.605 196 TR A WG 0.14 90
15 16.015 204 - ey A s 0.36 91
16 16.229 204 a— T B 0.55 99
17 16.991 152 A TR iR 0.08 98
18 17.736 204  (IR,5R)-2-HIJ-5-((R)-6- I Hpi-5-F—2- ) WH[3.1.0] 2% 027 9]
19 18.447 196 ZRVKFr TR 0.07 99
20 18.504 204 - Fhr 0.13 99
21 19.307 204 a— T 2E0 0.06 97
22 19.862 204 y- M 0.25 98
23 19.971 204 v 2Z I 0.18 95
24 20.174 204 I 0.41 99
25 20.266 204 - Mi A s 0.49 97
26 20.48 204 (1R,4R,58)-1,8- —HH—4— (H-1-1F-2-F)18[4.5] %-T-F 2.54 93
27 20.849 204 S\ 0.25 97
28 20.947 204 v-HFI 0.67 94
29 21.063 152 F I 1.36 90
30 21.409 154 a—PATHEE 0.69 95
31 21.623 154 2-IREE(VKA) 1.32 97
32 21.999 204 Vo) N AR 2.31 97
33 22.206 204 a-FN 34.70 93
34 22.385 204 B L1 2 M 7.04 96
35 22.599 152 FrEE 321 95
36 22.824 204 1-(1,5- "D -4 I3 —4- IR -1,3- 0% 0.40 98
37 22.98 204 a-E R 7.00 94
38 23.136 204 N Y 0.51 95
39 23.402 154 FEm 0.56 91
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. e _Eq‘l‘ﬁJ SR R FHXF i AL
(min) (%) (%)
40 23.483 204 d— MM 0.51 98
41 23.621 204 AR &3] 0.12 91
42 23.87 204 B KT 12.25 96
43 24.026 202 a-FE I 6.40 99
44 26.313 204 ENEF 0.45 98
45 33.595 222 T- AR KA 0.22 91
46 34.444 222 i 0.37 91
47 34.641 204 Y= 0.07 96
48 35.085 222 S A 0.56 91
49 35.449 222 2-((28,4AR 2)—4a,8 _REFE-1,2,3, 020 99
4,4a,5,6,7- \NEZE-2-4) H-2-
50 35513 136 3-EHE 1.08 91
51 35.807 154 SRR 0.20 90
52 35.848 222 o B 0.10 98
53 35.9 222 ARG 0.08 90
54 36.24 222 B 0.20 99
55 36.622 204 a— MG 0.20 9]
56 36.881 222 o~ He I 0.33 99

HORE I AT B0 O, AR TR) S50 T A 28RS vl i A9 30 2
i TR I AR 3 Gl R R S T 28
53T , W N T Box — Behnken {056 #5211, 15 3] A= 224
e B iR AR T2 S By R AR 160 B, R} L
19: 1 ml/g, Z&MRASH] 118 min, 78 J%AF T A= 22 K5 1l
153k 2.09% +0.01% , A= 2285 i i GC—MS 43
PrssE 56 Fhfe 54, H E 20N o- LM
(34.70% ) B2 Ak FE M (12.25% ) B L1 1% 25 4
(7.04% ) .oa— 35 Je M (7.00% ) | o— 22 H M (6.40% )
AR ER G S BN IR A B e Bl A R T
AR FERIMAE B G 2 St AT B .
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