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Optimization of Reflux Extraction Technology of Hyperin in Pine Needle of Cedrus Deodra by Response
Surface Methodology

ZHANG Lixia'?, LI Zhi'? LIU Dongyan', SHI Xiaofeng'*", LI Lin"*(1.Gansu Academy of Medical Science,
Lanzhou 730050, China; 2.Gansu College of TCM, Lanzhou 730030, China)

ABSTRACT: OBJECTIVE To optimize the reflux extraction technology of hyperin in pine needle of Cedrus deodra.
METHODS The content of hyperoside in pine needle of Cedrus deodara was determined by HPLC. On the basis of single
factor test, the hyperoside content was used as indexes, three factors(solid-to-liquid ratio, ethanol concentration and extraction
time) were studied by Box-Behnken design, the reflux extraction technology of hyperin in pine needle of Cedrus deodra was
optimized by response surface methodology. RESULTS The optimal parameters of reflux extraction technology were as
follows: ethanol concentration was 60%, solid-to-liquid ratio was 1:16(g-mL™"), extraction time was 100 min for once. Under the
above conditions, the average content of hyperin was 0.119 6 mg-g ™', which was similar to the predicted value 0.119 4 mg-g ™.
CONCLUSION The preferred extraction technology of hyperin in pine needle of Cedrus deodra is reasonable and feasible.
KEY WORDS: pine needle of Cedrus deodra; hyperin; reflux extraction technology; Box-Behnken design; response surface
methodology
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A-reference standard; B—test samples; 1-hyperin.
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Tab. 1 Results of recovery experiment(n=6)

FRFER/ FEROE/ MANEY  WB R EkEE T RSD/
g mg mg mg % &I %
1.0004 0.1144 0.1200 0.2293 95.6
1.000 3 0.1155 0.1200 0.2311 96.3
1.0009 0.1184 0.1200 0.2370 98.8
96.5 1.28
1.0003 0.1144 0.1200 0.228 8 95.3
1.0000 0.1155 0.1200 0.2310 96.3
1.0000 0.1159 0.1200 0.2318 96.6
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Fig. 4 Effects of extraction time on the content of hyperin
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Tab.3 Design and results of Box-Behnken design
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Tab. 4 Analysis of variance

T5 7 KR REil H HH Y175 F P
Model ~ 2.747x107 9 3.052x107* 2522 0.000 2
A 8.256x107° 1 8.256x107° 6.82  0.0348
B 4.608x107° 1 4.608x107° 3.81  0.0920
c 9.453x107° 1 9.453x107 781 0.0267
AB 1.640x107° 1 1.640x107° 136 02825
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KIE & R*=0.970 1 R*5q=0.931 6

KI5 A B [¢ SRS B /mg g
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2 0 1 -1 0.1013

3 0 0 0 0.1216

4 1 0 -1 0.090 4

5 -1 0 1 0.104 5

6 1 -1 0 0.085 3

7 0 0 0 0.118 5
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9 -1 -1 0 0.088 2

10 0 0 0 0.119 7

11 0 1 1 0.108 8

12 -1 1 0 0.098 8

13 1 0 1 0.086 8

14 0 0 0 0.1212

15 0 -1 1 0.103 8

16 0 -1 -1 0.100 2

17 1 1 0 0.087 8
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Fig. 6 Contour line and response surface plot of factors on the content of hyperin
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