( 730124)

. : 1:8.
4 h. 4h 3.68% +0.13% . .
.5 .2016 1 (p <0.05)
(5.92% +0.12%) . (p <0.05) 2016 1
(3.69% +0.02%) .

Optimization of Extraction Process of Volatile Oil from Different

Lycium barbarum L.and Analysis of Its Difference in Yield

WU Qi-kang TIAN Xiao—jing' HU Cheng-xiang WANG Li-ping GU Xiao—fang
GUI Rong-juan ZHENG Mei-hui CHAI Chun-rong

( College of Life Science and Engineering Northwest Minzu University Lanzhou 730124 China)

Abstract: Objective: To optimize the technology of extracting volatile oil from Lycium barbarum 1.by heating and reflux method

and to study the difference of volatile oil content among different varieties and years of Lycium barbarum L..Method: Based on the

optimization of organic solvents the effects of various factors on the extraction of volatile oil from Lycium barbarum L. were

studied by single factor test and orthogonal test based on the ratio of material to liquid soaking time and reflux time and the

technology was optimized. Results: Orthogonal experiment showed that the optimum extraction technology was: ratio of material

to liquid 1: 8 soaking time 4 h reflux time 4 h and the yield of volatile oil of Lycium barbarum L.was 3.68% +0.13% .Under

the optimum extraction conditions the volatile oil of Lycitum barbarum L.was extracted from different varieties and years.The

results showed that the difference of volatile oil yield between small granules Ningxia No.5 and Ningxia No.1 in 2016 was

significant ( p <0.05) and the highest volatile oil yield of small grain Lycium barbarum L.was 5.92% =+ 0.12% . There was

significant difference in volatile oil yield of Lycium barbarum L.in different production years( p <0.05) and the highest volatile

oil yield of Lycium barbarum L.No.1 in 2016 was 3.69% =+0.02% .Conclusion: The volatile oil yield of Lycium barbarum L.has

some differences in different varieties and has significant difference in different years.
Key words: Lycium barbarum L.; volatile oil; solvent extraction; process optimization
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Table 1  Basic information of Lycium barbarum L.
1 2016
2 2016
3 2016
4 2016
5 2016 5
6 2016 2016 1
7 2015 2015 1
8 2014 2014 1
9 2013 2013 1
101
; DG120
; FA2003N
; DK—S26
; RE-2000A
; A—10008
1.2
1.2.1

-18 C o

105 «C 6 h o
4 °C
20.00 ¢
(78 C)
6~8 h
30 min
o (1) o
X( %) :%XIOO (1)
X: % ; m.
g, M: go
1.2.2 1.2.1
1:8 (w/v g/mL) . 4 h. 3 h 2016
1 N R N
1.2.3 2016 1
1.2.1
(w/v g/mL) | (h) .
(h) o
1.2.3.1
4 h 3h

(w/v g/mL) (1:6.1:8.1:10.1:12.1: 14)

°

1.2.3.2
1: 10 (w/v g/mlL)
3h (1.2.3.4.5 h)
1.2.3.3
1: 10 (w/v g/mL)
4 h (1.2.3.4.5 h)
1.2.4
2016 1
N L,(3%) 3
3 2,
2
Table 2 Orthogonal test factor level
table for heating reflux method
A B C
(w/v g/mL) (h) (h)
1 1:8
2 1:10
3 1:12 5
1.2.5 N
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4 h (3.15%)
1.3 o ’ :
Origin o 4 ho,
SPSS N
2
21
3,
(6.82% ~31.13%)
; (2.83%)
(2.68%)
; (2.97%) (3.13%) 2
Fig2 The effect of immerse time on the yield of
A A A A volatile oil from Lycium barbarum L.
’ 2.2.3 3
3
Table 3 Influence of different organic
solvents on extraction rate 3 h (3.12%) 3 h
(%) N N z
2.97 £0.05 o
3.13 £0.08 3 h.
2.83 +0.01
2.68 £0.03
6.82 +0.01
31.13 £0.02
10.73 £0.13
2.2
2.2.1 1
3
1:10 (w/v g/mL) (3.15%) Fig.3 The effect of reflux time on the yield of
* volatile oil from Lycium barbarum L.
1:10 (w/v g/mL) o 23
« 4
> >
A,B,C, 1:8 (w/v g/mL) .
4 h. 4 h,
5 3.68% +0.13% -
2.4 N
6 °
2016 1 N 5 N
1 (p <0.05)
Fig.1 The effect of the ratio of material to liquid ; N
on the yield of volatile oil from Lycium barbarum L.

222 2

120



4

Table 4  Orthogonal test results for solvent extraction method

A B C (%) ! : I
| | | | 546 2008 29(2) : 79-83.
2 1 2 2 3.37 2 : I
3 1 3 3 366 2009 37( 10) : 4496-4498.
4 2 I 2 332 3 :
s 5 5 3 303 J. 2015( 10) : 57-61.
6 2 3 I 3.06 4 :
; 3 | | 335 J. 2016( 10) : 258-258.
8 3 2 3 3.18 >
0 3 3 5 5 65 J . 2014 47(22) : 4540
K, 3.16 3.04 2.96 4550.
K, 3.14 3.19 311 6 :
k, 3.06 3.12 3.09 J. 2011 26(4) :118-122.
R 0.10 015 033 7 Luo Q Cai Y Yan ] et al. Hypoglycemic and hypolipidemic
effects and antioxidant activity of fruit extracts from Lycium
6 barbarum J .Life Sciences 2004 76(2) :137-149.
Table 6  Analysis of volatile oil content of 8 ]
Lyctum barbarum L.under different conditions ] . 2015 21(9) : 133-136.
9 . N
(%) (%) J. 2017 40( 6) : 805-809.
5.92 £0.12* 2016 1 3.69 +0.02° 10 LK 7
5 383 +0.15" 2015 1 348019 J. 2015 41(5)
20161 3.69 £0.02° 2014 1 3.16 £0.03° 21;1_219. . .
3.10 £0.01 2013 1 3.00 £0.07* J. 2015(12) :42-48.
3.04 £0.08" 12 .
2.99 +0.01° J. 2006 28( 11) :1653-1655.
p <0.05 p>0.05. 13 .
- I ( ) 2016 42(2) : 193-196.
14 . -
(p<0.05) 2016 | J. 2015(22) : 59-61.
. 15 .
J. 2018 39( 12) :320-333.
i 16
3 ( ) J .Journal of Chinese Pharmaceutical
Sciences 2002 11(2) :31-34.
A, B,C,
1: 8 (w/v g/mL) . 4 h. 17
4 h; 3.68% +0.13% - I
2016(3) : 25-29.
18 . - /
J ( ) 2017
(20).
(p< 19 . -
0.05) : J . 2017
. (5).
(p< 20
0.05) ) J. 2014(3) : 10-13.
21 . D .
2015.
22 . J. 2015 27
(1) : 47-50.
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1 1 1 1 12

(1. 310000;

2. 310000)
<NaOH N N
4
o : 60 g.NaOH 1.2 g,
75 min. 50 C. 88.12% +0.08% N

Optimization of Ethyl Esterification Process of
Refined Sardine Oil by Response Surface Methodology

ZHANG Meng-na' SONG Gong-shuai' PENG Xi' XUE Jing' DAI Zhi—yuan'’

( 1.Institute of Seafood Zhejiang Gongshang University Hangzhou 310000 China;
2.State Key Laboratory of Aquatic Products Processing of Zhejiang Province Hangzhou 310012 China)

Abstract: In order to study the refined sardine oil ethyl esterification process used refined sardine oil as raw material based on
the four univariate experiments: C, H;OH content NaOH content reaction time and reaction temperature the regression model
of ethyl esterification process was determined and the effects of various factors and their interactions on the yield of ethyl ester
were also investigated using response surface analysis method. The results showed that the optimum conditions of ethyl
esterification were as follows: C,H;OH content 60 g NaOH content 1.2 g reaction time 75 min and reaction temperature
50 °C. Under this condition the yield of ethyl ester was 88.12% +0.08% and the ethyl esterification process was reasonable
and feasible which would provide some theoretical basis for the further development and utilization of ethyl ester refined
sardine oil.

Key words: Refining sardine oil; ethyl esterification; response surface; process optimization
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