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Essential Oil of Cuminum cyminum L.: Extraction by Super Critical Fluid Extraction, Purification by Molecular
Didtillation and GC-MSAnalysisof Volatile Composition

HU Xue-fang DAI Yun-ging LI Shu-yan CHEN Qin-gin JANG Sha CAO Yang NI Yuan-ying*
(College of Food Science and Nutritional Engineering, ChinaAgricultural University, Beijing 100083, China)

Abstract Purified essentia oil of Cuminum cyminum L. was obtained using supercritical carbon dioxide followed by molecular
ditillation and was analyzed for volatile composition by GC-M S and double column identification. Totaly 44 and 39 compo-
nents were identified in essential oil of Cuminum cyminum L.using DB-5 and INNO-WAX columns, respectively, and 20
components were simultaneously identified using both columns. A quantification method for four major aromatic components
including B -pinene, p-cymene, y -terpineneand cuminal was established using dodecane as an internd standard substance. The
above aromatic components all exhibited a good linear relationship between peak areaand concentration, with determination
coefficients (R?) of morethan 0.9996. Purification by molecular distillation resulted in an obvious increase from 11.48% to
30.30% of the content of cuminal, which is responsible for the characteristic aroma of Cuminum cyminum L.
Key words molecular distillation (MD) internal standard method qualitative and quantitative analysis aromatic
components
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Fig.1 Schematic diagram of a molecular distillation device used

in this study
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Table 1 Concentration gradients of four aromatic components for
preparation of standard curves

/(mg/mL)
B- y -

1 0.1850 0.0543 0.1265 0.2760

2 0.3700 0.1086 0.2530 0.5520

3 0.7400 0.2172 0.5060 1.1040

4 1.1100 0.3258 0.7590 1.6560

5 1.4800 0.4344 1.0120 2.2080

6 1.8500 0.5430 1.2650 2.7600
1244

0.15509g 2
50mL 1mL
3.1mg/mL
2
21
2.00g 20mL
0.1g/mL 0.5 L GC-MS
( 2 3 NIST2002
90%
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39 20
( 2 20
(23 )
( 5 )
4- -1- -4- (72%)

(64%)

2
Table 2 Volatile composition of essential oil of Cuminum cyminum
L. determined using DB-5 and INNO-WAX column respectively

/min 1%
DB-5 INNO-WAX DB-5 INNO-WAX
1 a- 05846 47148 06970 0.2413
2 B - 11.0976 11.5976 0.8620 0.5381
3 B - 113404 67364 82330 47101
4 B - 117302 84766 0738  0.4569
5 a- 123288 83381 0.079  0.0409
6 131003 115202 4.4923 4.0018
7 D- 132262 93424 0301  0.1923
8 B - 132782 95978 02200 0.1145
9 133380 05329 0.1680 0.1314
10 y - 14.4531 10.8922 9.2910 7.6221
11 + )4 18.9054 18.7448 0.0490 0.0928
12 209517 19.0435 0.0760 0.0938
13 21.4373 20.6885 22.0200 28.4378
14 232214 25212  27.06 30.5012
15 237806 26.2497 1.0048 2.3512
s b 241382 223811 0424 0.1715
4 (1- )-
17 27.0645 244243 00910  0.4997
18 -B- 28.0746 324543 05890 0.4219
19 B - 29.6137 358786 0.0620 0.1387
20 27.4821 440819 0.6400 0.7136
4
B
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Fig.2 Total ion current chromatogram of essential oil of Cuminum
cyminum L. obtained using column DB-5 column
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Fig.3 Total ion current chromatogram of essential oil of Cuminum
cyminum L. obtained using column INNO-WAX column
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4
Table 4 Reproducibility test for determination of four aromatic
GC-MS Behera 1 P Y
components by the method
1% | RSD/
GC-MS 1 2 3 4 5 6 % %
24 1,4- -7- B - 511 516 516 522 516 517 516 070
Li 1o 149 145 149 148 149 147 148 092
0 y - 499 486 500 499 490 494 49 114
37 (36.31%) 11.30 11.63 1142 11.74 1137 1141 1148 149
(16.92%) (10.87%) Jalali
(1 GC-MS
6
30 2- - 4
3- - 32.27% - 15.82%
( ) Y ( ) 3.0%
11.64%
( ) 24 4
[12-16]
« 5 »
5
[2] [16] Table 5 Comparison of contents of four aromatic components in
essential oil of Cuminum cyminum L.before and after molecular
GC- distillation
MS B- y-
(AC %) 5.16 5.99 1.48 2.13 4.95 4.21 11.48 30.30
(RC %) 8.23 6.81 4.49 3.37 9.29 5.02 22.02 31.69
GC-MS RSD/% 32.42 1.40 71.30 4.49 43.10 2.96 44.49 3.17
AC(absolute content) RC(relative
content)
a0 4
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Fig.4 Gas chromatogram of distillates
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Table 3 Regression equations, linear ranges, determination 18 ] || L LJ
[ e e e I e e

coefficients of four aromatic components
5 10 15 20 25 30 35 40 45 50 55

/(mg/mL) R /(mg/L) Jmin
B- 0.1850 1.8500 y=0.8785x+0.0245 0.9998 1.0 5
0.0543 0.543 y=0.8130x+0.0196 0.9998 1.0 ) .
Fig.5 Gas chromatogram of residues
y- 0.1265 1.265 y=0.9208x+0.0209 0.9998 1.0
0.2760 2.7600 y=1.1879x 0.0344 0.9996 0.5

23 3 4
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