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Study on Microwave-assisted Hydrodistillation Extraction and Solvent-free Microwave Extraction of Essential Oil
from Cumin (Cuminum cyminum L.) Seed

YANG Yan! WU Su-ling>? ZHANG Wei-ming®* SUN Xiao-ming? ZHANG Feng-lun®
(1. Nanjing Agricultura University, Nanjing 210095, China
2. Nanjing Institute of Comprehensive Utilization of Wild Plants, Nanjing 210042, China)

Abstract The microwave-assisted hydrodistillation (MAHD) and solvent-free microwave extraction (SFME) processes of
essentia oil from cumin seed were optimized through orthogonal test respectively, and the quality of essentia oil was analyzed
by GC with the content of cuminaldehyde as the evaluation index. Results showed that the optimum conditions of MAHD
extraction are as follows: extraction time 90 min, microwave power 300 W, ratio of solvent to raw material 6:1, and under these
conditions the extraction yield and the content of cuminaldehyde are 3.501% and 19.121 , respectively. The optimum
conditionsof SFME extraction are as follows: extraction time 45 min, soaking time 30 min, microwave power 200 W, and under
these conditions the extraction yield and the content of cuminaldehyde are 2.461% and 23.910 |, respectively.

Key words microwave essential oil cuminaldehyde
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Table 1 Factors and levels of orthogonal test on extraction
conditions of essential oil from cumin seed by MAHD Method

A (VIW) B (min) C (W)
1 51 60 250
2 6:1 90 300
3 7:1 120 400
133
250W 60min
45min
250W 45min
100g 50ml H-0
1.3.1.1
2 Le(3)

Table 2 Factors and levels of orthogonal test on extraction
conditions of essential oil from cumin seed by SFME methed

A (W) B (min) c
1 150 20 30
2 200 30 60
3 250 45 120
134
50g 40 500ml
300ml H:0 2h
135
HP-5 (B0mx 0.32mm 0.250m) FID
240 70
2 /min 120 3 /min 210
N2 Iml/min H- 30ml/min
40ml/min 0.2ul
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SAS

3 MAHD
Table 3 Results and range analysis of orthogonal test on
extraction conditions of essential oil from cumin seed by MAHD

method
A B (min) C (W) (%)

1 1(5:1) 1(60) 1(250) 2.735
2 1 2(90) 2(300) 3.143
3 1 3(120) 3(400) 3.853
4 2(6:1) 1 2 3.501
5 2 2 3 3.505
6 2 3 1 3.549
7 3(7:1) 1 3 2.847
8 3 2 1 2.966
9 3 3 2 3.141

k1 3.244 3.028 3.083

k2 3.518 3.205 3.262

ks 2.985 3.514 3.402

R 0.533 0.486 0.319
SAS (

3) MAHD

(p 0.0415< 0.05) A

(p 0.0425< 0.05) B
C (p= 0.05)
A As A A:
Bs B Bs B:
C: C: GCs
4
6:1 90min
300W
4 MAHD

Table 4 Analysis of effects of factors on extraction yield of
essential oil by MAHD method

A B C
1 3.244+ 0.631* 3.028+ 0.513° 3.083+ 0.5542
3.518+ 0.1542 3.205+ 0.459%® 3.262+ 0.4192
2,985+ 0.450° 3514+ 04172 3.402+ 0.4952
+ a =0.05
6
23 SFME
SAS (
5) SFME
(p 0.0148< 0.05) B
(p 0.0040< 0.01)
A C (p= 005)

As  A: As Az

Bs B: Bs B
C: C GCs

30min

45min 200w

5 SFME
Table 5 Results and range analysis of orthogonal test on
extraction condition of essential oil from cumin seed by SFME

method
A (W) B (min) C (min) ()
1 1(150) 1(20) 1(30) 1.682
2 1 2(30) 2(60) 2.214
3 1 3(45) 3(120) 2431
4 2(200) 1 3 2.127
5 2 2 1 2.364
6 2 3 2 2.461
7 3(250) 1 2 2.238
8 3 2 3 2.390
9 3 3 1 2.725
k1 2.109 2.016 2.257
k2 2.318 2.323 2.304
ks 2.451 2.539 2.316
R 0.342 0.523 0.059
6 SFME

Table 6 Analysis of effects of factors on extraction yield of
essential oil by SFME method

A B C
1 2109+ 0.453° 2.016+ 0.367° 2.257+ 0.564°
2.318+ 0.246%* 2323+ 0.211° 2304+ 0.216°
3 2451+ 0.321° 2539+ 0.318° 2316+ 0.262°
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Fig.6 Gas chromatograms of essential oils extracted from Cuminum

cyminum L. cumin seed by SFME, MAHD and HD methods
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