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The Effect of the Process on the Volatile Components
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[ Abstract | Objective: To compare the content of volatile oil and its chemical composition in Zingiberis
Rhizoma recens, Zingiberis Rhizoma, Zingiberis Rhizoma praeparatum and Zingiberis Rhizoma carbonisata and
evaluate the effect of the process on the volatile components in the ginger and its processed products. Method: The
volatile oil was extracted with steam distillation. GC and GC-MS analysis were carried out to compare the chemical
composition of the volatile oil in different samples. Result: The content of oils in different samples was as follows
Zingiberis Rhizoma recens > Zingiberis Rhizoma > Zingiberis Rhizoma praeparatum > Zingiberis Rhizoma
carbonisata. The chemical components in four kinds of ginger products were same, and the difference is the ratios
of the various components. Especially, the components with low boiling point in the volatile oil of fresh ginger are
more than those in other three products. The main components, such as camphene, B-phellandrene, benzene, 1-
(1, 5-dimethyl-4-hexenyl ) -, «-trans-B-bergamotene and cyclohexene, 3- (1, 5-dimethyl-4-hexenyl ) -6-
methylene-, are present in all the samples of ginger products. Conclusion: Comparing with fresh ginger, the
content of volatile oil was decreased due to the process procedure, especially, the content of the components with
the low boiling point, however, the consistency of the chemical components is helpful for the establishment of the
uniform quality standards of the different ginger products.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 8.50 0.64 0.46 0.14 0.25 0.37

2 9.78 4.84 12.65 0.50 3.38 2.68

3 11. 69 1.68 1.40 0.45 0.68 0.58 0.53 0.47 0.60 0.45 0.25 0.48 0.51 0.54 0.40 0.15 0.59 0.31
4 13.92 2.11 1.65 1.55 1.86 1.69 0.90 0.74 1.29 0.94 0.45 0.93 1.35 1.20 1.05 0.43 1.40 0.98
5 14. 65 1.27 0.81 1.11 0.85 0.92 0.49 0.40 0.58 0.36 0.29 0.46 0.69 0.56 0.50 0.27 0.68 0.34
6 15. 68 1.77 0.81 0.67 0.69 1.05 0.28 0.72 0.36 0.82 0.24 0.27 0.43 0.46 0.39 0.23 0.41 0.34
7 16. 18 6.26 0.54 1.98 4.50 2.06 0.97 0.24 0.53 0.92 0.29 0.55 0.53 - 0.60 0.15 0.42 0.34
8 16. 53 1.51 - 0.62 0.71 0.58 0.42 0.62 0.56 0.46 0.16 0.32 0.53 0.83 0.28 0.07 0.63 0.29
9 17.09 9.87 0.83 3.00 7.40 3.05 1.56 0.30 0.85 1.32 0.44 0.92 0.89 - 0.94 0.21 0.68 0.52
10 17.77 0.61 1.06 0.43 0.33 0.24 0.40 0.38 0.29 0.40 0.22 0.44 0.36 0.16 0.61 0.29 0.38 0.57
11 20. 56 0.82 0.67 0.41 0.67 0.59 1.20 0.86 1.00 0.47 0.64 1.06 0.70 0.57 1.61 1.22 0.94 1.30
12 21.02 0.98 0.99 1.11 1.14 1.28 0.48 1.02 0.25 0.61 0.8 0.83 0.61 0.57 1.31 1.05 0.91 1.05
13 21.36 0.19 0.20 0.28 0.25 0.29 0.24 0.24 0.17 0.13 0.28 0.24 0.20 0.25 0.45 0.40 0.34 0.38
14 22.37 0.30 0.33 0.41 0.35 0.41 0.34 0.46 0.27 0.23 0.34 0.53 0.37 0.76 1.33 1.10 0.81 1.19
15 23.03 0.29 0.36 0.53 0.43 0.53 0.62 0.53 0.42 0.13 0.29 0.63 0.66 0.33 0.67 0.48 0.41 0.37
16 23.48 0.24 0.33 0.35 0.30 0.23 0.34 0.46 0.35 0.11 0.44 0.34 0.36 0.40 0.50 0.42 0.45 0.28
17 24.00 0.47 0.54 0.54 0.58 0.48 1.03 0.63 1.13 0.51 0.79 1.19 0.97 1.11 1.11 1.08 1.43 1.58
18 24,14  12.43 7.03 14.45 12.86 13.41 5.23 14.36 18.09 12.55 14.95 6.23 8.87 20.18 28.35 19.91 14.12 21.62
19 24. 65 11.39 26.05 23.79 23.52 22.73 38.13 24.87 23.43 15.76 24.79 39.38 35.52 21.23 2.99 18.63 26.43 13.27
20 24.93 2.62 2.19 2.29 1.89 2.21 2.93 3.58 3.38 1.95 3.31 3.16 3.28 2.84 4.60 3.64 3.59 4.33
21 25.05 3.91 5.60 3.74 3.90 3.09 6.81 6.17 2.47 3.67 7.43 6.92 7.81 3.00 1.94 5.64 3.86 3.96

22 25.17 5.21 5.18 7.63 6.25 7.33 6.37 8.00 8.42 6.21 8.18 7.14 7.36 8.83 12.13 9.18 8.20 10.82
23 25.44 0.26 0.31 0.38 0.34 0.34 0.32 0.66 0.29 0.30 0.57 0.29 0.41 0.34 0.49 0.51 0.38 0.53
24 25.76 8.82 10.00 13.37 11.65 13.47 13.34 13.93 16.63 12.95 15.26 14.29 15.62 15.23 16.33 16.49 14.80 15.75

25 26.08 0.24 0.33 0.36 0.34 0.36 0.63 0.38 0.8 0.70 0.37 0.62 0.75 0.33 0.03 0.33 0.38 0.35

26 26. 81 1.63 1.41 1.14 1.02 1.33 - 1.20 0.16 1.51 0.89 0.55 0.41 1.44 1.21 0.92 0.83 1.29
27 27.26 1.43 1.21 1.17 1.11 1.31 0.80 1.37 1.01 1.99 1.05 0.71 1.10 1.11 0.82 0.80 0.92 0. 84
28 29. 34 1.43 1.12 1.56 1.11 1.59 0.23 1.30 0.20 3.18 0.8 0.18 0.30 1.12 0.43 0.78 0.54 0.45
29 30.90 0.62 0.47 0.46 0.45 0.57 0.33 0.55 0.72 1.38 0.74 0.47 0.51 0.74 0.55 0.58 0.67 0.55
30 31.52 0.38 0.38 0.38 0.43 0.39 0.34 0.38 0.56 0.58 0.41 0.33 0.45 0.56 0.33 0.48 0.39 0.39
31 32.50 1.07 0.73 1.10 0.80 1.09 0.44 1.47 3.76 2.29 1.67 0.68 0.88 2.23 1.89 1.90 1.85 2.07
32 36.42 1.79 0.29 0.58 0.49 1.09 0.17 1.65 - 0.58 0.83 0.34 0.32 0.47 2.00 0.98 0.36 1. 64
33 38.23 0.89 0.19 0.35 0.27 0.55 0.11 0.83 - 0.59 0.46 0.23 0.18 0.31 1.27 0.78 0.25 0.96
34 40. 55 0.20 0.27 0.32 - 0.22 0.31 0.59 0.71 1.01 0.30 0.44 0.46 1.25 0.53 0.40 0.67 0.65
35 47.58 0.30 0.28 0.37 0.30 - 0.20 0.26 0.28 0.35 0.15 0.19 0.12 0.17 - 0.12 - -
Air 1 82.97 73.57 86.90 87.49 85.08 86.49 89.61 89.58 75.39 88.24 91.36 93.49 89.11 87.64 89.59 88.70 89.31
Hit2 25.08 7.10 9.81 17.02 10.17 5.54 3.88 5.06 5.68 2.34 4.38 5.28 3.73 4.78 1.80 5.18 3.69
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No. lr (%27 5 FR FHXS 43 F B it AR XS &% /%
1 2.95 2,3-butanediol (2,3-T %) C,H,,0, 90 0.12
2 4.34 2-heptanone ( 2-Hi i ) C,;H,0 114 0.07
3 4.52 2-heptanol, (s)-(2-PEfE ) C,H,,0 116 0.11
4 5.09 tricylo[ 2. 2. 1. 0. (2,6) Jheptane, 1,7 ,7-tri CoHye 136 0.09
5 5.28 a-thujene ( a-fill 145 ) CoHg 136 1.58
6 5.67 camphene ( X4 ) CoHy 136 5.10
7 7.41 benzene, 1-methyl-2-( 1-methylethyl) - CoHy, 134 0.24
8 7.55 limonene ( #7145 ) CoHye 136
9 7. 64 B-phellandrene ( B-7K /74 ) CoHye 136 12.28
10 7.67 eucalyptol (#zIH3i 2%) CipHx0 154
11 9.1 cyclohexene, 1 -methyl-4-( 1-methylethylidene ) CoHye 136 0.59
12 10. 01 bicyclo[ 2. 2. 1 ] heptane ,2-methoxy-1,7 ,7-trimethyl- C, Hy, 0 168 0.05
13 11.85 bomeol ( I i ) C,oH 0 154 2.33
14 12.29 2-cyclohexen-1-one ,4-( 1-methylethyl) - CyH,,0 138 0.44
15 12.55 p-menth-1-en-8-ol CoH;s0 154 1.08
16 13.96 2-cyclohexen-1-ol,3-methyl-6-( 1-methylethyl) -, trans- CoH;30 154 0.03
17 14. 82 2 ,6-octadienal ,3,7-dimethyl-, (E) - CoHO 152 1.75
18 15. 41 bicyclo[ 2. 2. 1 ] heptan-2-o0l,1,7,7- C,H, 0, 196 0.18
19 15.63 2-undecanone ( 2-+ —ifi ) C,,H,,0 170 1. 00
20 20.72 1,6,10-dimethyl--methylene-, (E) - CsHy, 204 0. 60
21 21.71 benzene,1-(1,5-dimethyl-4-hexenyl ) 4-methyl-( o-2% # %5 ) CsH,, 202 8.98
22 22.2 a-trans-B-bergamotene (o~ 3 -B-F #7524 ) CisHyy 204 8.32
23 23.27 cyclohexene,3-(1,5-dimethyl4-hexenyl) -6-methylene- (£} 7K /45 ) CsH,y 204 7.26
24 28.56 2-naphthalenemethanol CsHyO 222 1.13

Eit 53.33

2.3 GC-MS 73 #r 4% % il i Ak~ 2H i
2.3.1 @G FBE A DB-5 MS A A (0. 25
mm x 30 m) ,GC @i &R F gy EL & 7
PRI EE 200 °C 3 LR E 240 C L TfER 70 eV, K
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3 g
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F10.35% ~0.96% 5 i [F] — 7 s A= 22 A il (149 A [7] #
an R ER K 2 R DU R e, T R
LRIFELM G EBEAIE 2R, LR FERER,
LORBURERE JUFV Sl §=N LNy Ry E A SR
B AN TRV 42 2 il i ) 22 S ROV B o o A
B, A AT BE A 7 AN R A JCERL 5 T[] — 7 e A AN
)R it 2 A B T 22 S IR, SE e R B T A
] 2o R X R v A A i B B S LB T R S
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M2 42 (W) EXAESEETFR
CHERUE — AL ) 7 S T AR B A 43 Lo i o A= 22
73.57% ~87.49% , T 3% 75.39% ~89.61% , Jf1 %
87.64% ~93.49% FIF ik 88.70% ~89.31% , 375
4 Fofu e L 8 5 T T2 AR A A A 25 AN K i —
X 32 A A5 0 20 min 2 A9 €85 16 T 4y
B, A 22 1 22 22 R 22 e 1Y 435 & b 20 min Z i
M 3% 0 T AR 22 4y Wk 7.10%  ~ 25.08%
2.34% ~5.67% ,1.79% ~5.28% ,3.69% ~5.18% ,
XA R, A 22 70 M ] o AR b R Y Ak 2 i )
WA W AR A, FUR B L9 06 R g AR Ak, o A= 22
I 43 (20 min DART) T2 M 2E ExE,
AT =i B AR KR ER; TE ME LK
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