DOI:10.13332/].1000-1522.2010.06.007

32 6 Vol.32 No.6
2010 11 JOURNAL OF BEIJING FORESTRY UNIVERSITY Nov. 2010
( )
. . 4
(RSA)
60°C 50 min 500 W
10 mL/g; 1.277%
1 TS201. 2 ‘A 210001522 (2010)06—~0135—06

WANG Feng—Hun; WANG Yun-giang; GU Xin; LI Li; HUANG Jian-dong; WANG Jian-zhong.
Optimization of ultrasonic extraction of chlorophyll from papermulberry leaves via response
surface analysis. Journal of Beijing Forestry University (2010)32(6)135—140 Ch 17 ref. College of
Biological Sciences and Biotechnology Beijing Forestry University 100083 P. R. China.

In order to achieve the high value-added-value utilization of papermulberry (Broussonetia papyriera)
leaves we selected four factors which had effect on extraction rate of chlorophyll 1i. e. extraction
temperature ultrasonic extraction time ultrasonic power and ratio of liquid to material. Through single
factor experiment and response surface analysis (RSA) with four factors three levels the extraction
conditions of ultrasonic wave assisted extraction for chlorophyll from papermulberry leaves were
optimized. The results showed that the optimum extraction conditions were an extraction temperature of
60°C  ultrasonic extraction time 50 min ultrasonic power 500 W and ratio of liquid to material 10 mL/g.
Under the optimum extraction conditions the extraction rate of the chlorophyll could reach 1.277% .
Compared to conventional grinding extraction and solvent extraction ultrasonic wave assisted extraction
for chlorophyll from papermulberry leaves greatly saved extraction time and increased extraction rate of
active principle so this method has a good prospect of application.

Key words  chlorophyll; ultrasonic extraction; response surface analysis; papermulberry leaves

1913 Willstatter
. N N CO, N
i 2 3 10 1"
46 7
N N N N (Bombyx mori) . ( Spinacia oleracea) " <
N N o N (Medicago sativa) "' < v,
:2010-02-03
(30570178) .
: 101062338221 Email:010100083@ 163. com 1100083
35 112

: : :010—62338221 Email:w62338221@ 163. com
: http: / www. bjfujournal. cn; http: // journal. bjfu. edu. cn



32

136
:C, (mg/L) C,
N o a (mg/L) C, b
( Broussonetia papyriera (L.) Vent.) (mg/L)
1.3.3
i 3 o
. . 1.3.4
DesignExpert 7. 1.6 Box-
Behnk v
Design-Expert chnken
2
1
2.1
1.1 2.1.1
12009 8 1 20 ~
50%C ° 40 min
° 40 ~ 60 min o
1.2
SHB .
;CTXNW
;721 3
; DF204 1.200
. 1.100 [
2
; FA10004 A Jﬂz&g} 1.000 [-
B 0.900 -
i & 0900
1.3 0.800
1.3.1 07005030 40 50 60
10.0 g 42 P B b B B 1A /min
90 % 1
Fig. 1  Effect of extraction time on extraction rate
5 ° 2.1.2
1.3.2 2
50°C
— (Lambert-Beer’ s law) " 50 ~60°C
663 645 nm 60°C
(4) Arnon 0 60°C
C, =C, +C, =20.24,, +8.024,, 50 ~60%C o
=C, x % 2.1.3
3

x 100%



6 137
1.100 1
o 1.000 Tab.1 Analytical factors and levels for RSA
3 0.900
g
B 0.800 _1 0 1
i
0.700 /°C 40 50 60
0.600 —5 20 5 60 70 /min 30 40 50
FHGRBE/C /W 500 600 700
5 /(mLeg™") 9 10 11
Fig.2 Effect of extraction temperature on extraction rate
2.2.2
400 ~600 W (X (X, (X))~
(X)) v)
600 W ;
600 W 2,
2
Tab.2 Program and experimental results of RSA
o o X, X, X, X, Y/%
1.100 1 0.0000 0.0000 0.0000 0.0000 1.0546
=
1,000 2 0.0000 0.0000 -1.0000 1.0000 0.701 1
w® 3 0.0000 1.0000 1.0000 0.0000 1.099 1
fé 0.900 4 0.0000 0.0000 1.0000 -1.0000 0.7374
0.800—! ! ! ! ' 5 0.0000 -1.0000 1.0000 0.0000 1.1029
400 500 600 700 800
BT W 6 0.0000 1.0000 0.0000 -1.0000 0.8360
7 1.0000 0.0000 -1.0000 0.0000 1.0532
3 8 0.0000 -1.0000 -1.0000 0.0000 0.6356
Fig.3  Effect of ultrasonic power on extraction rate 9 -1.000 0 1.000 0 0.000 0 0.0000  0.461 2
10 1.0000 1.0000 0.0000 0.0000 1.0957
21.4 11 -1.0000 0.0000 0.0000 -1.0000 0.4614
12 0.0000 0.0000 0.0000 0.0000 1.0475
4 10 mL/g 13 1.0000  0.0000 1.0000 0.0000 1.100 8
1.055% 3 14 0.0000 1.0000 0.0000 1.0000 0.4716
15 1.0000 0.0000 0.0000 -1.0000 0.7154
16 1.0000 -1.0000 0.0000 0.0000 0.6303
; 17 0.0000 0.0000 1.0000 1.0000 1.3218
18 0.0000 -1.0000 0.0000 -1.0000 0.5535
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Fig.4 Effect of the ratio of liquid to material on extraction rate
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Tab.3 ANOVA for response surface quadratic model -
Y x) > (x,) > ) >
X, 1 0.430 0.430 25.34 0.000 3 o X))
X, 1 0.110 0.110 6.35 0.0270 * 4/°
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“ »
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