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Optimization of recrystallization purification process of betulin in birch bark
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Abstract: Objective: This study aimed to promote the high-value

fPompge = 30 ¢

utilization of birch bark in Changbai Mountain area. Methods:
Taking birch bark as the research object, betulin was extracted
by ethanol, then purified by recrystallization, and its antioxidant
activity in vitro was investigated. Results: The optimal extraction
process conditions of betulin were as follows: ethanol volume
fraction 80% , V' ethano) 1%

30 (g/mL) . extraction at 95 ‘C for 1.5 h. under the control of

solid-liquid ratio (7 pirch bark *

these conditions, the alcohol extraction rate was 66.21%. Using
absolute ethanol as solvent for recrystallization, V .polute ethanol *
m oia =303 1 (mL/g), recrystallization at —20 “C, and the re-
crystallization yieldreached 80. 00% . with highest purityof

99.81%.

When the concentration of betulin solution was
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1.0 mg/mL, the scavenging rates of DPPH and hydroxyl free
radical were 89. 94% and 27. 79% respectively. Conclusion :
Betulin has good antioxidant capacity.
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The influence of various factors on the extraction rate of betulin
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PO AR 1R Bt 545 R WK 2. 07 Z 0 ik 3, x1 MWMEEREEERKESE
i i Box-Behnken 256 15 11 JF FR %6 32 2 #0032 ok 47 4b able 1 Response surface test factor level table
LIV St/ & S EEpiy - KT A LA BB L CH2H D 42 5L
Y=66.02+1.38A4 — 0.061B + 2. 14C + 1. 04D + o % (g/mL) jE/C o M /h
2.50E— 0. 03AB — 0. 90AC + 0. 83AD — 1. 53BC + 1 5 1225 90 1.0
0.024BD—0.40CD —3.37TA” —2.81B* —4.27C* —5.40D" 80 130 95 15
(5) 85 1:35 100 2.0
2 HAERREMEERXRETRER
Table 2 Response surface test design and results of betulin extraction scheme
W5 A B C D WR/ % | RBS A B C D PR/ %
1 0 0 0 0 66.81 16 0 —1 0 —1 55.41
2 0 0 1 —1 57.95 17 0 0 0 0 65.97
3 0 0 0 0 65.03 18 0 1 0 —1 56.09
4 0 —1 1 0 66.11 19 0 1 1 0 59.78
5 0 —1 0 1 58.88 20 —1 0 1 0 59.19
6 0 —1 —1 0 55.04 21 0 0 1 1 58.96
7 0 0 0 0 66.25 22 —1 0 0 —1 56.49
8 0 1 0 1 59.33 23 1 0 0 —1 56.73
9 —1 —1 0 0 58.34 24 0 0 —1 —1 53.88
10 1 —1 0 0 62.01 25 —1 1 0 0 58.60
11 1 0 —1 0 58.47 26 0 1 —1 0 56.70
12 1 1 0 0 62.28 27 0 —1 1 0 60.77
13 1 0 0 1 59.63 28 0 —1 0 1 58.55
14 0 0 —1 1 56.48 29 0 —1 —1 0 55.27
15 1 0 1 0 60.09
£33 EEAERAFESH
Table 3 Analysis of variance of regression model
P - J7 # H B ¥yor % F{H Py B E
T 340.57 14 24.33 11.59 <<0.000 1 * x
A 14.63 1 14.63 6.97 0.019 4
B 0.05 1 0.05 0.03 0.876 9
C 51.27 1 51.27 24.43 0.000 2 *® %
D 11.50 1 11.50 5.48 0.034 6
AB 2.50E—005 1 2.50E—005 1.19E—005 0.997 3
AC 1.98 1 1.98 0.95 0.347 4
AD 1.67 1 1.67 0.80 0.387 1
BC 13.33 1 13.33 6.35 0.024 5
BD 2.83E—003 1 2.83E—003 1.35E—003 0.971 2
CD 0.63 1 0.63 0.30 0.591 8
A? 54.04 1 54.04 25.75 0.000 2 * %
B? 47.87 1 47.87 22.81 0.000 3 * %
C? 107.97 1 107.97 51.45 <20.000 1 * %
D? 170.69 1 170.69 81.34 <0.000 1 * %
T 20.38 “ 210
I L3 13.38 8 1.67 0.63 0.735 7
4R 2E 16.00 6 2.67
S 369.95 28

tox UM (P<C0.05); x * WK 3 (P<<0.01),
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Figure 2 The influence of various factors on the extraction rate of betulin

X 68 ]
3 66 e
BT s
226 E
X= 38 K
T Y 2

5

vy, C X o

fa"’l};,l a\"o\
F4 BAEBYVRVEEENTFERSER
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LC-MS detection of betulin samples
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Figure 4 DPPH radical scavenging effect of betulin
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Figure 5 Hydroxyl radical scavenging effect of betulin
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Figure 6 Results of total reducing power of betulin
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