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Optimization of Extraction Process of Lycium ruthenicum Murr Fruit
Oil From Qinghai-Tibet Plateau and Fatty Acid Composition Analysis
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Abstract ; In this study,the effect of extraction solvents, liquid solid ratio, ultrasonic power, ultrasonic time,and ultrason-
ic temperature on the yield of Lycium ruthenicum Murr fruit oil was studied. On the basis of single factor tests, the mathe-
matical regression model was established about the response values (extraction yield of Lycium ruthenicum Murr fruit
oil) and independent variables ( liquid solid ratio, ultrasonic time and ultrasonic temperature ) through Box-Benhnken
center composite design (three factors and three levels) and response surface analysis. The result by response surface
methodology indicated that effective factor on oil yield was the order as follows : ultrasonic temperature > liquid solid ratio
> ultrasonic time. The optimum factors were : liquid solid ratio 12 mL/g, ultrasonic temperature 51 °C and ultrasonic time
37 min. The extraction yield of Lycium ruthenicum Murr fruit oil was 7. 19% . The results of HPLC fluorescence detection
analysis showed that the main components of Lycium ruthenicum Murr fruit oil were unsaturated fatty acids, the content of
which was 64.86% . The main unsaturated fatty acids were oleic and linoleic acids,and the percentages of them were 38.
73% and 18.75% ,respectively. The main saturated fatty acids were stearic and palmitic acids, and the percentages of
them were 10.80% and 11.16% ,respectively.
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Table 1  Factors and levels of response surface experiments
EES JKF Level
Factor 1 0 1
A VR Liquid/solid ratio (mL/g) 9 12 15
B # A If[E] Ultrasonic time ( min) 20 30 40
C R Ultrasonic temperature ( °C) 40 50 60
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Fig. 1 The derivatization scheme of fatty acids with BCETS
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Fig. 2 Effects of different solvents on extraction yield of Ly-

cium ruthenicum Murr fruit oil
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Fig. 3 Effects of liquid solid ratio on extraction yield of Lyci-

um ruthenicum Murr fruit oil

3.2.2 AR RAFRBAFF 970

T E d AR R AR T A A A [ OB L 9
mL/ g, #8755 60 °C T 75 B ] 30 min (Y54 I,
FHBFE )% 100,150 200 F1 250W Xif 2 it 15 % 1)
SN TNIET 4 B B B S AR, SIS AR
WAEBETAIG I, HTRIAH] 150 Wi, $EHS 5



Vol. 29 [

T LRSS B BT S A B R D PR L7

129

BN M, B R DA, SR B miA
R TR NI, A DR 150 W,

=

35
50 100 150 200 250
A (W)

B4 BREpENERMICRMRERGENZIT
Fig. 4 Effects of ultrasonic power on extraction yield of Lyci-

um ruthenicum Murr fruit oil
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Fig. 5 Effects of ultrasonic time on extraction yield of Lyci-

um ruthenicum Murr fruit oil

R ECT R i DI, d R S

W

[
B o
oF

s

PEIAG (%)
WWERAUNARNT W

pwounouhouwouns O

0 30 40 50 60 70 80
EAIREECC)
o6 BEiREXRRMITRERRGRNZI
Fig. 6 Effects of ultrasonic temperature on extraction yield

of Lycium ruthenicum Murr fruit oil
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Table 1 ~ Optimization of extraction conditions and results of experimental design
ﬁtl\??.% A (ml/g) B (min) e Extrz;ti}iﬂifz%%)
1 -1 0 -1 4.86
2 1 1 0 6.12
3 1 0 -1 4.63
4 0 -1 1 5.65
5 1 0 1 5.13
6 0 -1 -1 5.23
7 1 0 1 5.49
8 1 -1 0 5.85
9 0 1 -1 5.87
10 -1 1 0 6.27
11 -1 -1 0 6.42
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iﬁl\??% A (ml7g) B (min) o Ext:(l:lmﬁ:ﬂﬁi;(ﬁ%)
12 0 1 6.02
13 0 0 7.01
14 0 0 6.87
15 0 0 7.08
16 0 0 7.05
17 0 0 7.06

HR 4 26 2 AU AL, DL BTS2 2k i iy {8 SR
Design-Expert 8. 0. 7. 1 #A{F #4753 Hr, 45 3 1 151 15
FHFE KR, = +7.010. 17A +0. 14B + 0. 21C +
0. 11AB-0. 035AC-0. 0687BC-0. 76A*-0. 091B°-1.23C”,

XPRERY AT 7 26040, AT A R LR 3. &R 3

ol A, LAY 7 R A I Bl P o<
0. 0001, FAEMF B &, Je430 P 24 0. 0514 >0.05, 3%
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Table 3 ANOVA of regression analysis

o frih i o P P i B
varianee Freedom Sum of squares Mean square F value P value Significance
| 9 10.21 1.13 47.52 <0.0001 *
A 1 0.22 0.22 9.12 0.0194 #
B 1 0.16 0.16 6.68 0.0362 *
1 0.36 0.36 14.95 0.0062 -
AB 1 0.044 0.044 1.85 0.2163 e
AC 1 0.0049 0. 0049 0.21 0. 6643 ENTES
BC 1 0.018 0.018 0.76 0.4113 e
A? 1 2.42 2.42 101.38 <0.0001 * %
B? 1 0.035 0.035 1.45 0.2673 ENTES
c? 1 6.38 6.38 267.100 <0.0001 ®
k= 7 0.17 0.024
JAAH 3 0.14 0.046 6.48 0.0514 NGES
gl s 4 0.029 0.00713
syl 16 10.38
R? 0.9883

IE: " " R, P <0.01; " RREFE,P<0.05,
Note: * * very significant,P <0.01; * Significant, P <0. 05.
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MoAc R SE T B G AT 12 FUARNI R , FEE R RIR
D R VP 2 NIV ¥if1 1R ARSI JRR 2, Joit £ 43 & 43 ) oA 38.
3% 18.75% F17.38% . F3hb, ik &4 it B AE
TR . YRR D5 2 S B2 DA 2 RN A i R R 32,
JAR AU A 10.80% A 11.16% . IbAb, i85 A
DA RERR (R SE R BROCIRIR AR LT iR
M+ =m

®1 ERMICRMAEHERER

Table 4 The composition of Lycium ruthenicum Murr fruit oil

P 545K AR o 434 (% )
1 A RER C12 0.23
2 W kR C18:3 7.38
3 B AR C14 0.94
4 KRR C16: 1 0.53
5 Wi C18:2 38.73
6 FitERR C16 11.16
7 TR C18: 1 18.75
8 HOLlRmR C17 1.04
9 ism C18 10.80
10 AR €20 5.89
11 1 H#i iR C22 3.14
12 — =M 23 1.42
4 it
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