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Effects of Different Extraction Methods on Volatile Components of Ginger Oil
XU Jing', LI Jie', LIU Xiao—yan"**

(1. School of Food and Pharmaceutical Engineering, Guiyang University, Guiyang 550005, Guizhou, China;
2. Guizhou Engineering Research Center for Fruit Processing, Guiyang 550005, Guizhou, China)
Abstract: Ginger oil was extracted from Zingiber officinale Roscoe growing in Zhenning, Guizhou by solvent
extraction, supercritical carbon dioxide extraction, and steam distillation, respectively. The volatile components
in the ginger oil samples were analyzed via gas chromatography —mass spectrometry (GC-MS), principal
component analysis (PCA ) and cluster analysis for the comparison of different extraction methods. Furthermore,
the antioxidant activity of the extracted ginger oil was studied. The results showed that 48, 39 and 45 compounds
were identified in the ginger oil samples extracted by supercritical carbon dioxide extraction, steam distillation
and solvent extraction, respectively. PCA and cluster analysis could well distinguish 38 volatile components
shared by the ginger oil samples extracted with the three methods. The volatile components had little difference
between supercritical carbon dioxide extraction and solvent extraction while showed significant difference
between steam distillation and supercritical carbon dioxide extraction. Supercritical carbon dioxide extraction
completely retained the volatile components of ginger oil and the ginger oil extracted with this method had a good
scavenging effect on ABTS* radical, DPPH radical and hydroxyl radicals. In summary, the ginger oil extracted

by supereritical carbon dioxide extraction has good quality.
Key words: ginger oil; extraction methods; gas chromatography—mass spectrometry(GC—MS ) ; principal com—

ponent analysis; cluster analysis; antioxidant capacity
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FREL 50 g 2243 AR I 5 28 BUEE 5 v, 25 MPa
40 CHBUAF F A3 h JEHCRITT R RIK 28 R
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{35 FE : HP-5MS(30 mx0.25 mmx0.25 wm) , #<:
B4 He 0.8 mL/min; AFFEIEFE .75 °C4%4F 1 min;5 °C~
150 °C,2 °C/min; 150 °C~280 °C, 5 °C /min, {#4F 5 min,
R A R 260 °C; 20U b 1001, 3656 1 pL, i
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AR (0.02.,0.04.,0.06.,0.08 ,0.10,0.12 mg/ml.)
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BRIV 30 min, W Z5 A , LA JG/K A R iR 2
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ZEM L, A 3.8 mL ABTS ¥, 7ML IEEE N 734 nm
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Table 1 Comparison of yield and compound number of ginger oil

by three extraction methods
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Fig.1 Total ion flow chromatogram of ginger oil extracted by supercritical carbon dioxide
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Fig.2 Total ion flow chromatogram of ginger oil extracted by steam distillation
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Fig.3 Total ion flow chromatogram of ginger oil extracted by steam distillation
F2 AEREAXTHHEEZERSENEE
Table 2 Relative content of volatile components in ginger oil under different extraction
AR /%
G V3 — e o ——
G S A AR BRI IKZERZREL paSilEAErS
1 a-JRME 0.23 0.40 0.39
2 B 0.78 1.32 1.18
3 B-JEEM 0.13 0.42 0.29
4 FEE 0.38 0.31 0.24
5 o /KT M 0 0 0
6 B Ml 1.71 5.66 4.09
7 et 2R 0.90 1.24 1.08
8 o—FATINE 0.07 0.36 0.23
9 I 0.30 0.46 0.37
10 2- WM 0.49 0.68 0.59
11 FA IS 0.31 0.52 0.37
12 T 0.88 0.23 0.64
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Continue table 2 Relative content of volatile components in ginger oil under different extraction
3 & - \ LKL S—
I A A AP TR AL EaSlIE R YOPR

13 -2 - 1T 0.18 0.27 0.18
14 B-IRFrAEE 0.86 0.38 0.58
15 AR 1.02 1.10 0.97
16 i 1.41 0.66 0.94
17 L-Z.FR VK A iR 0.20 0.32 0.21
18 2— 4 0.31 0.42 0.29
19 PR P 0.42 0.80 0.57
20 =207 0.17 0.21 0.19
21 A LA 0.39 0.53 0.44
22 PEACRE TR g 4.10 6.07 4.64
23 R 0.76 0.56 0.54
24 (+)-7-F-A5il 4 0 0 0.12
25 = 0.51 0.50 0.51
26 B-EER Ak 0.30 0.30 0.27
27 HAE 0.55 0.66 0.53
28 N-EER i 0.11 0.06 0.11
29 YA 2 0.15 0.22 0.21
30 ST FEM 0.45 0.76 0.48
31 =i i 2.00 3.43 2.67
32 o1l At A 4.04 5.26 4.12
33 B4 0.85 1.29 0.89
34 B0 33.04 37.03 36.51
35 PR 12.16 13.91 13.35
36 T-F—a-CV 0.25 0.27 0.23
37 BAir Ak s 9.38 11.30 10.57
38 I 0.27 0.40 0.29
39 i 0.49 0.09 0
40 AR EY) 0.35 0 0
41 EAU 0.36 0 0
42 21 6.83 0.98 3.97
43 T-Fe- AR ERK A 0.32 0 0
44 6L 1.40 0 0.52
45 62 0.44 0 0.12
46 6-Z: % 7.22 0.64 4.41
47 8- ZE 0.59 0 0.43
48 [6]-2 % 3.5 L MalK 0.25 0 0.25
49 A T R (S -3-2E )i 1.22 0 0.21
50 10— 0.46 0 0.23
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2.2 FW435 1 (principal components analysis, PCA ) F3 WHEESERE
% GC-MS Jif %52 w3t 38 fib & Wittt 7 9 & Table 3 Eigenvalue and contribution rate
(1~38)J7 , R H SPSS 26.0 47 F s 7347, LIAEA 1k WOy o T B
CETTRUSBRIEF AT, ST A I 3, 1 v 1260 e
AR (AT 1 IR, i 3 7T, 264y ) 2178 . 00

PP~ F 5, BTk 58 94.269% 1 5.731%,
R TTHRRIR 100% . SCRTFIAS 325550 BEAR by Hu A 3 PR S S AT AT o B RA TR T B RRAIE ] 5 28 A
38 PP A R A5 S DR S BT PRI 35 i o0 FEFEDLER 4

x4 ERSEFHEERESHTERE

Table 4 Eigenvectors and load matrices of principal component factors

e o F 1(94.269%) : Fsr 2(5.731%) :
71 e 72 ES)
1 a-TEME 0.027 0.960 0.128 0.279
2 B3 0.027 0.983 0.083 0.181
3 B-H 0.028 0.996 0.039 0.085
4 FRE 0.025 0.909 -0.192 -0.417
6 B ke 0.028 0.994 0.052 0.113
7 Fent % 0.028 0.996 0.042 0.091
8 AT 0.028 0.996 0.04 0.087
9 g 0.028 0.999 0.024 0.052
10 2-RBE 0.028 0.997 0.035 0.077
11 FATHE 0.028 1.000 -0.011 -0.023
12 PATLE -0.026 -0.920 0.180 0.392
13 -2 M- 1 -l 0.028 0.990 -0.063 -0.138
14 B- I -0.028 -0.988 0.072 0.157
15 F 0.028 1.000 -0.007 -0.015
16 FriEmE -0.023 -0.815 -0.266 -0.58
17 L- LR VK Fr i 0.028 0.995 -0.048 -0.104
18 2~ —i i 0.028 0.991 -0.062 -0.134
19 PR 0.028 1.000 0.004 0.009
20 e 0.028 0.999 0.024 0.052
21 Tl A 0.028 0.999 0.017 0.036
22 PEAEBE IR 0.028 1.000 -0.007 -0.015
23 WA I 0.027 0.955 -0.136 -0.297
24 =t 0.028 0.993 0.053 0.115
25 B-EETE T 0.028 1.000 -0.012 -0.026
26 HE 0.028 0.998 -0.028 -0.06
27 y-EERE I 0.002 0.072 0.458 0.997
28 A 22 0.027 0.979 0.094 0.205
29 L i 0.028 0.994 -0.050 -0.109
30 =il i 0.028 0.999 0.023 0.050
31 T 0.028 0.999 -0.021 -0.045
32 B-HaitHi 0.028 0.996 —0.042 -0.092
33 I 0.028 0.988 0.072 0.157
34 kg 0.028 0.992 0.059 0.129
35 T-F—a-CU I 0.028 0.999 -0.021 -0.045
36 B g 0.028 0.993 0.054 0.118
37 S~y 205 0.028 0.998 -0.03 -0.066

38 Z -0.028 -0.993 0.053 0.115
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Fig4 Cluster diagram of volatile components identified by different extraction methods of ginger oil
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Fig.5 Scavenging effect of ginger oil on DPPH free radical
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Fig.6 Scavenging effect of ginger oil on ABTS" free radical
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Fig.7 Scavenging effect of ginger oil on hydroxyl radical
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