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Optimization of Ultrasound-assisted Extraction of Protein From
Nitraria tangutorum Bor by Response Surface Methodology

GAO Qingya"? ,ZHAO Baotang"? ,ZHANG Ji'** ,ZHAO Qingfang' , YIN Zhenxiong'*
(1. College of Life Science, Northwest Normal University, Lanzhou, Gansu 7300703 2, Higher Value Application Engineering Laboratory for
Gansu Distinctive Plants,Lanzhou,Gansu 730070)

Abstract: Taking Nitraria tangutorum Bor as test material, based on single factor experiments, solvent-solid ratio,
ultrasonic time, supersonic power and ultrasound tissue temperature were selected as influencing factors. The experiment
mathematical model was arranged according to Box-Behnken central composite design, for protein yield as response
values. The results showed that the optimum extraction conditions were that the ultrasonic time 30 minutes, ultrasonic
temperature 50°C ,the ratio of liquid to solid 20 ¢ 1 ml/g, ultrasonic power 150 W. The protein extraction yield was
(11. 8720. 32) %. The mathematical model and the experimental data were consistented with response surface method;
the optimization of the fruit of Nitraria tangutorum Bor protein extraction process was simple, provided the basis for the
further development of Nitraria tangutorum Bor protein.

Keywords : Nitraria tangutorum Bor;protein;response surface methodology;ultrasonic extraction
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PR I, B i 2 AL B A B 2T A R S
Rl B SRBHEYER K Potentilla amurensis Ser. i
B,

752 SHNAT DL Ar YN BE T RV B B AU B8 A BR 2
A]) ;CP114 7R (BRZEHHU A A B A R ; DHG-9035A
FL ARG KT8 (R B IR SE RN AR %)) s HC-5B %k
a3 e P I B BOML (5 77 RANES) s fE IR K ¥ 48 (HH-S, L
XM TR ).

I B (5 . F20100926 , [ 24 4 H 4k #3550 A bR
AT 3,5- TR FEK IR (CH N O) VA E /L B A
TR FF 40 R T 52 R oA i . R 7K O — IR AEK .
L2 R®rk
L2.1 XMMEmAEH HERRAE 105°C T e
Y EEPEVAME S 100 mg, MK EM#E A ZE 100 mL 2
B EAFRA], RIA EPE T R v W
1.2.2 DNSIEFIMEH HEFFRBOEABRF 8 18.2 g,
¥ F 50 mL ZRIEAK L I BRI A 3,5-Zf 3
JK#R 0. 63 g .NaOH 2.1 g, 2K 0.5 g, i PE 2% 12 4
JE WK ER R 100 mL, - FREAHM T, FRAEHF
#H.

1.2.3 FRUERMERASH] 43 B FS B 2508 % IR S W
0.0.2.0. 4.0.6.0.8.1. 0 mL F 10 mL 45, 4& % hn
7K 2 mL.DNS 23] 1. 5 mL, in#% 5 min B, INZE4EK
FERZE 10 mL, BHETE 490 nm T, LU 28 HAE R XF
HRLCMEMOGE .. DIRJEE A XRE C gkt ma, 5
] )95 7% A=1. 360 0C—0. 008 3;7=0. 997 4, #ZJHLE
0.02~0. 10 mg/mL BABIFMLEHERXRR.
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PREL, MRS DR X2 bR 3 S PR BUR A 5 - [ S S
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FEHGHEFETh R 200,300,400,500,600 W #4748 BUR L .
R P Ik Ko 2 o S 2 R BRI 5 T -+ [T S8 YRR L 20

1 mL/g B 2B E] 20 min B IHF 500 W, 551U
FEFE TR AT 40.50,60.,70 .80 CHEATIREL . WIE K HEXT£L
VIR BRI R
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Table 1 The factor and level of response
surface optimization experiment
] A WORHEE B IR C 7 ] D EFE R
¥ Liquid-solid ratio Ultrasonic temperature Ultrasonic time Ultrasonic power
- /(mL +g™1) /C /min /W
—1 30 55 20 300
0 40 60 25 400
1 50 65 30 500

L3 JHWE

HERA DR R A 2 mL T 20 mL B R4, R
P12, 37 ER I O BE L AR FE vk [l )3 7 AR, ST AR
SIL B4 i
L4 BAESHT

RIEHE R A Excel.Design-Expert 8. 0. 6 #4347
Ab 3R AT
2 BREHW
2.1 BRRRARLER
2. L1 VORI RS ZHERBOR M mE 1 7]
A HEE K B B B K, SRR S EHE
HF/KEM N, 2088 R 7EK R B8 2, #H R Y
ZHHRIBCRI R . (B R 3 —EREE , SR IRBCRIL
SPORAR PRGN K B 220 Y B R RO A AR, B
PIVERHELAE 40 + 1 ml/g A BEEH .
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Fig.1 The effect of liquid-solid ratio on

the polysaccharide extraction ratio
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Fig. 2 The effect of ultrasonic time on
the polysaccharide extraction ratio
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Fig. 3 The effect of ultrasonic power on
the polysaccharide extraction ratio
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Fig. 4 The effect of ultrasonic temperature on

the polysaccharide extraction ratio
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Table 2 The response surface analysis

scheme and test results

RIS TR L R IR B 6] AR REEE
Test Liquid-solid ratio ~ Ultrasonic ~ Ultrasonic time Ultrasonic Extraction
No. /(mL e+ g™1) temperature/'C /min power/W  ratio/ %

1 30 60 30 400 2.08
2 40 60 25 400 1. 98
3 40 55 25 300 1. 87
4 40 55 20 400 1.78
5 40 60 30 300 2.07
6 30 55 25 400 1. 63
7 40 60 30 500 2.42
8 30 65 25 400 1. 89
9 30 60 20 400 1. 81
10 30 60 25 300 1. 84
11 50 60 20 400 2.23
12 40 60 25 400 2.31
13 30 60 25 500 1. 93
14 50 60 30 400 2.38
15 40 60 25 400 2.32
16 40 65 25 500 2.28
17 40 65 20 400 1. 86
18 50 65 25 400 2.24
19 40 60 25 400 2.34
20 40 60 20 300 2.01
21 40 55 30 400 2.06
22 40 65 30 400 2.39
23 40 65 25 300 2.26
24 50 55 25 400 2.18
25 40 60 25 400 2.31
26 40 55 25 500 1. 96
27 50 60 25 300 2.04
28 40 60 20 500 2.35
29 50 60 25 500 2.29
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Table 3 Analysis of variance of quadratic regression model
p:p-2 3 Rl H i E ¥ FAH PesF BN
Sources of variance Sum of squares df Mean square F value Significant
Model 1. 10 14 0.079 4.17 0. 0058 Significant
A 0.40 1 0. 40 21.02 0. 0004
B 0.17 1 0.17 9.17 0. 0090
C 0.15 1 0.15 8.18 0. 0126
D 0.11 1 0.11 5.75 0. 0310
AB 1. 000E-002 1 1. 000E-002 0.53 0. 4783
AC 3. 600E-003 1 3. 600E-003 0.19 0. 6687
AD 6. 400E-003 1 6. 400E-003 0. 34 0. 5693
BC 0.016 1 0.016 0. 83 0. 3779
BD 1. 225E-003 1 1. 225E-003 0. 065 0. 8024
CD 2. 500E-005 1 2. 500E-005 1. 327E-003 0. 9715
A? 0.12 1 0.12 6.33 0. 0247
B2 0.15 1 0.15 8.07 0. 0131
c 3. 456 E-003 1 3. 456 E-003 0.18 0. 6750
D2 9. 408 E-003 1 9. 408003 0. 50 0. 4914
BRI 0. 26 14 0.019
R 0.17 10 0.017 0.73 0. 6862 No significant
aliiR 2 0.093 4 0. 023
=¥l 1. 36 28
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T AL WBORH L 5 75 VR BE XS SO SR A AR 5 B. WROR b 5 7 A TR X 2 AR B AL R I 5 C. VRORY b 5 A 7 T 38 X 20 M AR R R 4 B2 i D, A B[]
5575 R BE X Zo SR R A (i S ) 5 K. P O 4 5 PR BE R MRS BCR A B T 3 5 1 7 A TR X SR R A R

Note : A. Effect of liquid-solid ratio and ultrasonic temperature on yield of polysaccharides;B. Effect of liquid-solid ratio and ultrasonic time on yield of polysaccha-
rides;C. Effect of liquid-solid ratio and ultrasonic time on yield of polysaccharides;D. Effect of ultrasonic power and temperature on yield of polysaccharides;E.
Effect of ultrasonic power and temperature on yield of polysaccharides;F. Effect of ultrasonic power and time on yield of polysaccharides.
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Fig.5 Three-dimensional response surface
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Study on Optimizing Extraction Techniques of Potentilla chinensis Ser.
Polysaccharides by Response Surface Methodology

LI Min'?,LUO Yiyuan® , YUE Qibo!
(1. College of Traditional Chinese Medicine,Jilin Agricultural Science and Technology University,Jilin,Jilin 132101;2. Jilin Key Laboratory for
Utilization and Protection of Animal and Plant Resources in Changbai Mountain, Jilin,Jilin 132101;3. College of Pharmacy,Nanjing University
of Chinese Medicine, Nanjing,Jiangsu 210023)

Abstract; Taking Potentilla chinensis Ser. as test material , with the index for the content of polysaccharides in Potentilla
chinensis Ser. ,the effect of four factors such as solvent-solid ratio, ultrasonic power, ultrasonic temperature and extraction
time were designed by Box-Behnken central composite. Extraction technic parameters of polysaccharides in Potentilla
chinensis Ser. was optimized by response surface methodology. The results showed that the optimizing extraction
conditions of polysaccharides in Potentilla chinensis Ser. were as follows: liquid-solid ratio was 50 ¢ 1 mlL/g, ultrasonic
power was 500 W, ultrasonic temperature was 63°C and extraction time was 30 minutes. Under the conditions the
extraction rate of polysaccharides was 2. 448 6%5. Optimizing extraction technics by response surface methodology was
reasonable, simple,and had good feasibility.

Keywords : Potentilla chinensis Ser. ;polysaccharide;response surface method;extraction techniques

151

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

