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Comparative Analysis of Main Active Constituents in
Ginger Samples Collected from Different Origins
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Abstract:In order to evaluate the quality of ginger more comprehensively, comparative analysis of the main active con-
stituents of ginger samples collected from different origins were performed by GC-MS and HPLC methods proposed in this
work. The ginger volatile oils were extracted by water distillation method and analyzed by GC-MS. Then the chemical
constituents were identified by searching NIST02 MS database and semi-quantified by peak area normalization method.
Gingerols were extracted by methanol and then determined by HPLC method. The obtained results showed that 24 to 28
compounds in the volatile oils of 9 ginger samples were identified by GC-MS, which accounted for 85.31% to 93.67%
of total essential oils, respectively. B-Phellandrene (9. 96% ~ 20. 15% ), camphene (3. 54% ~ 14. 53% ), citral
(6.52% ~12.49% ) ,B-citral (3.96% ~7.44% ) ,zingiberene (13.81% ~19.74% ) ,curcumene (tr ~5.52% ) ,B-
sesquiphellandrene (5.08% ~6.22% ) and B-bisabolene (2.63% ~3.34% ) were the eight main active constituents.
As for non-volatile components, the contents of 6-gingerol in the 9 ginger samples were in the range of 0. 067% to
0.391% ,respectively, higher than 0. 05% specified in the current Chinese pharmacopeia. But there existed obvious
differences in main active constituents and their amounts among the 9 ginger samples. Thus,to specify three characteris-
tic effective components including zingiberene, curcumene and 6-gingerol instead of one constituent 6-gingerol as the
quality evaluation compounds of ginger should be much more comprehensive.
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Table 1  Qualitative and quantitative results of ginger essential oils from different origins
P 415 Sample No.  PRFA S IH] IR & Relative content (% )
353 Retention
No. time

(2 HL Compounds (min) 1 2 3 4 5 6 7 8 9
1 a-Pinene/ a-JE i 6.836 3.30 3.50 3.65 3.74 0.88 2.16 3.61 3.68 4.10
2 Camphene/ 4% 7.334 11.13 11.09 14.53 11.28 3.54 8.69 11.83 12.39 13.40
3 B-Pinene /B-JRN 8.314 0.32 0.40 0.45 0.30 - 0.35 0.38 0.40 0.46
4 B-Myrcene/ H k4 8.441 1.27 - 1.28 1.18 - 1.21 1.20 - 1.40
5 a-Phellandrene/ a--7K FE 4 9.102 0.91 0.65 0.53 0.97 0.38 0.49 0.80 0.66 0.76
6 B-Phellandrene/B-7K F5-4 9.859 20.15 17.26 14.43  19.88 9.96 11.32  17.57 17.93 18.69
7 Fucalyptol/# -y i 9.891 - - - - 4.25 4.18 - - -
8 Terpinolene/ S5 # 14 11.638 0.39 0.42 0.39 0.35 0.43 0.32 0.36 0.39 0.38
9 Linalol/ J5 5t 12.139  0.89  0.80  0.62 - 1.49  0.92 0.8  0.47 0.66
10 Citronellal/ 75 25 13.939 0.32 - - 0.31 - - - - -
11 Borneol/ K F 14.704 2.33 1.61 1.87 1.80 3.58 1.93 2.01 0.34 1.75
12 Citral/ FriF s 14.971 8.37 7.56 6.52 6.80 11.62  12.49 7.78 7.42 7.13
13 a-Terpineol/ 5 i i 15.486 1.12 0.98 1.03 0.86 1.97 1.33 1.00 1.0 1.06
14 (R) -Citronellol/ 7 3 Jis 16.553 0.67 0.79 0.32 0.47 1.25 0.56 0.57 0.50 0.31
15 B-Citral/B-F7 12k 16.959 4.37 5.06 3.96 4.24 7.44 6.28 4.44 4.84 4.60
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16 Geraniol/ 7 i 17.352 1.68  1.66 tr 1.21  1.42  3.09 1.20 1.29 1.08
17 (E)-Cinnamaldehyde/ iz 3¢ £ 18. 186 - - 1.32 - 3.98  0.35  1.70 - -
18 (-)-Bornyl acetate/ 77 i 2. 2 o i Tig 18.514  0.34 - 0.46  0.49  0.46  0.49 - 0.34 0.40
19 2-Undecanone/ ! 37T 55 1 18.776  0.35 - 0.45  0.49 - 0.43  1.41  0.58 -
20 Geranyl acetate/ 75 M- 2 FA TS 21.574  0.75 1.06 1.18 0.71 1.42 3.97 0.80 0.82 1.70
21 (-) -B-Elemene/B-Hi 545 21,977  0.48  0.50 0.48  0.53  0.45 0.33  0.44  0.42 0.50
22 a-Curcumene /o35 H 24.869  3.22  3.83 410 3.59  5.52 tr 3.33  3.82 4.40
23 Zingiberene /20 25.349  19.08 18.63 18.61 19.74 16.79 13.81 18.81 16.70 17.80
24 ~y-Muurolene/y-4% % jii1 47 25.434  1.48  1.43  1.25 1.42  1.65 1.08 1.51 1.35 1.14
25 B-Bisabolene / B-£11K 2547 25.699  2.84 2,96 3.08 2.8 3.3 2,63 2.8 2.73 3.0l
26 B-Sesquiphellandrene /{2 7K F4 26.192 5.61 597 6.09 576 6.22 508 571 543 5.76
27 Elemol i 7/ 26.907  0.84  1.02 1.03 0.96 0.97 0.93 0.87 0.95 0.82
28 Nerolidol/ {8 1€ B 27.261  0.85 0.98 1.05 0.89 0.8 0.8  0.92  0.98 0.86
29 Farnesol/ 43 & ¥k i 28.134 - tr 0.27  0.21 - - - 0.21 0.24
30 B-Selinenol/ -l i 30.003  0.61  0.63 0.53  0.50 - - 0.63  0.38 0.50
A1t Total £t Content/% 93.67 88.79 89.48 91.57 89.87 85.31 92.67 88 92.91
1%L/ B No. of compound 27 24 28 27 24 27 26 26 26
TE: -7 R u” D
Note: “-” :not detected ; “tr” ;trace amount.
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AR N IZA G 5 R4
2.2.4 ek Rk

i1 1.5.4 fhpradk gy gl s Xof 7 5 A AT A
[N SRS, A I 5 UK, 45 SR N 2 i, Kudls
R %R 96. 16% +2.49% |



1020 KRRt sE 5 % Vol. 27
R2MEERERZR(n=5,1+S)
Table 2 Recovery experiment results (n =5, xS )
Gy A _*%r-ﬁ': CR W E (B MV RSl
No. Added amount Original amount Detected amount Recovery Average
(pg) (pg) (pg) (%) recovery (% )
1 29.0 170.8 198.8 96.55 96.16 £2.49
198 93.79
198.8 96.55
200 100. 69
199.2 97.93
2 116 170.8 279.3 93.53
282.2 96.03
289.1 101.98
279.5 93.71
279.7 93.88
3 464 170.8 608.9 94.42
618.2 96.42
611.7 95.02
618.8 96.55
613.4 95.39
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0.050% , 54 2010 hig [ 25 #i Bk
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Table 3  The contents of gingerols in ginger samples from different origins (n = 3, x£S )

%2 No. 1 2 3 4 5 6 7 8 9
EHETE 0.173+ 0.182+ 0.067+ 0.391+ 0.144+ 0.083+ 0.214+ 0.147+  0.071 =
Contents of gingerols( % ) 0.008 0.009 0.008 0.011 0.006 0.009 0.012 0.007 0.005
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