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extraction ratio of the gallic acid

W 5 B TIRAE
Experiment condition Extraction ratio of the gallic acid/%
VN (Y S 50 12.75
Hydrolysis 60 14.73
temperature / C 70 17.73
80 23.49
90 30.37
100 34.26
7K fifk 15 [ 60 23.14
Hydrolysis 120 24.97
times /min 180 28.12
240 28.63
300 34.31
360 34.70
420 34.79
T PR 4k 0.5 18.54
Sulfuric acid 1.0 20.99
dosage /mL 1.5 21.97
2.0 25.43
2.5 33.35
3.0 33.20
3.5 32.69
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#& 2 Box-behnken FZE/KER

Table 2 Factor level of Box-behnken experimental

Xl 7J(¢ﬁ’${n%'1§

Hydrolysis temperature /°C

i ity {EL

Coded value

Hydrolysis times/min

X, 7K figg i fil Xy B

Sulfuric acid dosage/mL

-1 80 240 2.0

0 90 300 2.5

1 100 360 3.0

& 3 Box-behnken iKW E R
Table 3 Results of Box-behnken experimental
K5 X, K X, K it il X, BT WA TR
Number Hydrolysis temperature /°C Hydrolysis times/min Sulfuric acid dosage /mL Extraction ratio of the gallic acid/%

1 -1 1 0 26.46
2 1 0 1 34.39
3 1 -1 0 32.35
4 -1 0 -1 22.78
5 0 0 0 34.75
6 0 0 0 34.40
7 -1 0 1 25.53
8 0 0 0 34.74
9 0 -1 -1 25.90
10 0 0 0 35.10
11 0 -1 1 30.13
12 0 1 1 32.55
13 0 0 0 34.82
14 0 1 -1 32.12
15 -1 -1 0 21.07
16 1 1 0 34.34
17 1 0 -1 35.72
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Table 4 Significance testing and variance analysis of model regression coefficient
REOR 75 Al A i ¥r FE PH M
Source of coeffcient SS df MS F value P value Significance
Y 362.26 9 40. 250 107. 09 <0.0001 L ETE S
X, 209. 72 1 209. 720 557.94 <0.0001 et 2
X, 32.08 1 32.080 85.35 <0.0001 L ETES
X5 4.62 1 4.620 12.29 0. 0099 e
X, X, 2.89 1 2.890 7.69 0. 0276 B
X, X, 4.16 1 4.160 11.07 0.0126 T
X, X5 3.61 1 3.610 9.60 0.0173 [T
Xl2 48. 34 1 48. 340 128. 62 <0.0001 e 3
Xz2 33.45 1 33.450 88.99 <0.0001 &
X,? 13.17 1 13.170 35.04 0. 0006 T
EE 2.38 3 0.790 12.74 0.0160
HriR 22 0.25 4 0. 062
B2 2.63 7 0.380
ISY=¥ 364. 89 16
3 R R 0. 9928
TR R R, 0.9835
& 3 e T
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5 g i
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S
e
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Hydrolysis time/min Hydrolysis temperature/'C
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Note: A: Interaction influence of sulfuric acid dosage and hydrolysis temperation; B: Informaction influence of

sulfric acid dosage and hydrolysis time; C: IN teraction influence of hydrolysis time and lydrolysis temperature.
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Fig.1 Response surface graphs
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Fig.2 HPLC chart of standard substance and product
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Optimization on Preparation Technological of Gallic Acid From Hydrolysis
Chinese Gall Beihua With Response Surface Methodology

OU YANG Yuzhu

LI Xuefeng FU Zhirong ZHANG Xiaofeng

( Key Laboratory of Plant Resources Conservation and Utilization of Hunan Province, Jishou University, Jishou , Hunan

416000)

Abstract: In order to exploitation deep processing products of Chinese gall beihua, gallic acid was prepared with

concentrated sulfuric acid catalytic hydrolysis of Chinese gall beihua in this paper.

The influences of hydrolysis

temperature, times and sulfuric acid dosage on the extraction ratio of gallic acid were studied by response surface

methodology ( RSM) based on single-factor experiment.

The results showed that the extraction ratio of gallic acid from

Chinese gall beihua is 36. 01% with 50mL extraction solution under catalyzed with 2. 47mL 98% concentrated sulfuric

acid at 97°C for 315min.

Experiment results were well matched with the model predicted value.

Employed with high

performance liquid chromatography ( HPLC) analysis, the results of the separation product are consistent in the standard

substance. Theoretical basis was provided for the development and utilization of the Chinese gall beihua with the study.

Keywords: Chinese gall beihua, gallic acid, response surface methodology





