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Optimization of Emzyme-assisted Ultrasonic Extraction Process for Berberine

from Mahonia bealei
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Abstract: To optimize emzyme-assisted ultrasonic extraction process of berberine from Mahonia bealei.
Experimental factors and their levels were determined by one—factor tests. Subsequently, the Box—Behnken
experimental design with 4 factors and 3 levels was performd, and the factors influencing the extraction process
were estimated by means of regression analysis with the berberine yield as the response value. The optimal
conditions were as follows: pH 3.5, cellulase dosage 10.6 mg/g, enzymolysis temperature 51 °C, enzymolysis
time 97 min. Under this condition, the berberine yield was up to 22.46 mg/¢g. The optimized extraction technique is
stable and feasible, with a high extraction rate, providing reference for industrialized production of Mahonia bealer.
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Tab 1 Factors and levels used in response surface design

Level

Code Factor
-1 0 +1
X, pH value 3.0 3.5 4.0
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A 400- B 400+
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= 300- D 3004
T 250 E 250
= q ~
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w
E 1504 5] 1504
= 1004 =100
50 504
0 ; J 0-
3 T T T T e T B
0 2 4 6 g 0 2 4 6 8
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h(A) FTHSSARZH (B) A HPLC B

Fig 1 HPLC chromatograms of berberine in standard ( A) and Mahonia bealei (B)
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TEZABTE SR T HEAT 3 YOPATIR S A B/ NEBERR Y P 3 4% 1.3.1.2 MR d i, Hgm 3 4 R 1.
SRR A 22.46 mg/g, RSD=0.52% (n=3) ,ik%  3.1.3 HA gt T30, S5 0300, [l vk rh/) B2
SRS RAITARXS 1222 °00.80% , SEIS(HIET,  BPIICER 17.27 mg/g,RSD=0.41% (n=3) ;i
TS B BRI D) 55 AR/NBERER IC T 2 2 A/ NBERT- S0 8.24 me/g, RSD =0.61%
AP, 53R 5 BT D) 55 R 2Rk R 6 1y, (n=3),
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Tab 2 Experimental design and results for response surface analysis

Factor
Test number X, Cellulase dose X; Emzymolysis X, Emzymolysis . Y Berbex'infi]
X, pH value : yield/(mg - g7)
/(mg-g™") temperature/ °C time/min
1 0 -1 0 -1 14.99
2 0 1 1 0 14.05
3 -1 0 0 -1 13.12
4 1 0 -1 0 10.77
5 -1 0 0 1 14.99
6 1 0 0 1 11.71
7 -1 1 0 0 11.71
8 1 -1 0 0 10.30
9 0 0 -1 -1 13.58
10 0 1 -1 0 15.46
11 -1 -1 0 0 13.58
12 0 -1 1 0 16.86
13 0 0 1 -1 19.20
14 1 0 1 0 11.24
15 0 0 0 0 22.48
16 1 0 0 -1 10.77
17 -1 0 1 0 15.46
18 0 0 -1 1 19.20
19 0 0 0 0 22.12
20 0 1 0 1 15.46
21 0 0 1 1 18.27
22 0 -1 -1 0 13.12
23 0 -1 0 1 19.67
24 1 1 0 0 10.30
25 0 0 0 0 22.47
26 0 1 0 -1 14.99

27 -1 0 -1 0 11.71
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Fig 2 Response surface of interaction between every two factors on extraction rate of berberine
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