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Abstract; On the basis of the single factor experiments, the optimum conditions for the ultrasonic extraction of ellagic acid from
infructescence of Platycarya strobilacea were determined using response surface method( RSM ). A central composite design was
used to investigate the effects of three independent variables on the yield of ellagic acid, namely liquid to solid ratio, ultrasonic
extraction time and ultrasonic extraction temperature on the response. Data were analyzed using Design-Expert 7.0 software. The
optimum ultrasonic extraction conditions were: liquid to solid ratio 22.5:1(mL: g) , ultrasonic extraction time 40 min, ultrasonic
extraction temperature 70 °C , extracting twice. Under the optimum conditions, the extraction yield of ellagic acid was 1.961 % .
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Table 1 Central composite design factors levels table

s Y %2 X3
e W e (- ) 7 T /i BRI/ C
liquid to solid ratio ultrasonic extraction time extraction temp.
-1.682 11.59:1 13.18 43.18
-1 15:1 20 50
0 20:1 30 60
1 25:1 40 70
1.682 28.41:1 46.82 76.82
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Fig.1 HPLC chromatogram of methanol extract
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25:1, PR R 60 C , T AR A e ) e Table 2 Effects of extraction conditions on extraction yield

of the infructescence of P. strobilacea
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Ko AR R I LR R PR R IR B T KCE (p <0..05) , He A B LK B TR R K F
(p<0.001) . FEAZH I, B A B E MK o Hir 4% DR 300 Ak 7 A 2R 7 rb 358 46 TR 1 JBUTS: S5 A1) B2 T
IR APESE R, T WA 45 DX T B2 0, R Design—Expert 7. 0 F {4 X 8 48 2 42 WA R 1k 47
Z el 1 3 A , A3 B AR [ 7
Y =1.61 +0.27x, +0.095x, +0.40x, +0. 073x,x, +0. 061x,x, —0. 065x,x, —0. 27x; —0. 046x; —0. 11x;
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Table 3 Analysis and results of tests

Xy X2 X3

e s s TE 2%
s e H (L ) 75 A T T/ i B/ ﬁ‘m“f//m
liquid to solid ratio ultrasonic extraction time ultrasonic extraction temp. )
1 15:1 20 50 0.476
2 25:1 20 50 0.883
3 15:1 40 50 0.614
4 25:1 40 50 1.081
5 15:1 20 70 1.456
6 25:1 20 70 1.877
7 15:1 40 70 1.104
8 25:1 40 70 2.046
9 11.59:1 30 60 0.415
10 28.41:1 30 60 1.252
11 20:1 13.18 60 1.125
12 20:1 46.82 60 1.803
13 20:1 30 43.18 0.695
14 20:1 30 76.82 1.896
15 20:1 30 60 1.635
16 20:1 30 60 1.599
17 20:1 30 60 1.580
18 20:1 30 60 1.590
19 20:1 30 60 1.612
20 20:1 30 60 1.625
F4 DRAEBNFTESH
Table 4 Variance analysis of items in regression equation
RN F i IS R 25 T5 A P e 2577 A FAg pia
variance analysis df regression coefficient sum of squares mean square F value p value
* 1 0.27 0.97 0.97 60. 65 0. 0000
%, 1 0. 095 0.12 0.12 7. 64 0. 0200
I 1 0.40 2.17 2.17 135.55 0. 0000
X%, 1 0.073 0. 042 0.042 2.63 0. 1359
LN 1 0. 061 0.03 0.03 1. 86 0.2021
X, 1 -0.065 0.034 0.034 2.10 0.1780
x 1 -0.27 1.05 1.05 65.19 0. 0000
x% 1 —-0. 046 0.031 0.031 1.94 0. 1942
P 1 -0.11 0.16 0.16 10.10 0.0099
7 model 9 4.51 0.50 31.27 0.0000
R Z I residual 10 0.16 0.016
ST lack of fit 5 0.16 0.032 71.41 0.0001
#fi %22 pure error 5 0.0022 0.00044
JIT A I total 19 4.67

P 7 R 0 0 3 M AT AR F =31, 27 MR YR AEL p < 0. 001, phy J 8 9 1 38 P AG 36 T A0, 2 7 A 28
BEIRR . TR R TS F =71 41, AN A BER{E p <0. 001, R W5 R B 5. iU
Z T R AT AR AL B, R ] Design—Expert 7.0 S0 A E0F b i JR iR 15 7 o6 O A op A IR 3 9 I (p >
0.05) £k, G2 fb i e, 55011 T2 ANOVA Git4r 5 2 64k 7 12 1 45 Fh 3 80, etk
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Table 5 Reduced response models and statistical parameters obtained from ANOVA ( after backward elimination )

Wi 7 {F A ey 7 T A5 KIEH &R RS i p (H A5t RE % i
response reduced response models adjusted R? model p value CV adequate precision
Y 1.57 +0.27x, +0.095x, +0. 40x; —0.26x7 -0. 1023 0.9137 <0.0001 11.05 19.949
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B2 MEBEEY=f(x,x,)(a),Y=f(x,x)(b),Y=Ff(x,,x;) (c)
Fig.2 Responsive surface plot, Y =f(x,,x,) (a), Y=f(x,,x;) (b), Y=f(x,,x,) (c)
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