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Extraction of Chlorophyll from Forsythia suspensa Leaves
Using Cloud Point Extraction Coupled with Ultrasonication

LI Ya-yun,CHEN Ting-gui* ,ZHANG Li-wei
Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of Education , Institute
of Molecular Science ,Shanxi University , Taiyuan 030006 , China

Abstract ; Extraction of chlorophyll from Forsythia suspensa leaves using cloud point extraction coupled with ultrasonica-
tion was investigated in the present study. Single factor test and orthogonal design were used to determine the optimal
conditions with absorbance values of 665 nm as the index of evaluation. The optimal conditions for the extraction of chlo-
rophyll were as follows : Triton X-114 concentration of 4% ,ultrasonic power of 250 W ,ultrasonic time of 11 min,and sol-
id-liquid ratio of 1: 10. Comparing the developed extraction method with the traditional organic solvent extraction methods
and ultrasonic extraction method, the extraction rate improved 9.92% and 11. 58% ,respectively. This study provided a
new method for the extraction of chlorophyll with the following advantages:low temperature (room temperature) of ex-
traction, no using volatile or toxic organic solvents,economical , safe, efficient, convenient , time-saving , environmental pro-
tection,, etc. In addition, the method can be applied for the extraction of chlorophyll from other natural resources.
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Table 1  Factors and levels of orthogonal experiments

[K 2 Factors
KT A B .
Level ~ Triton X-114 ¥ T s ] BHE L
Triton X-114 Ultrasonic Solid-liquid
concentration( V/V) time ( min) ratio( W/ V)
1 3% 11 1:8
2 4% 13 1:10
3 5% 15 1:12
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Fig. 1 UV-VIS spectrum of F. suspensa leave extract
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Fig. 2 Effects of Triton X-114 concentration ( A) ,ultrasonic time (B) ,Solid-liquid ratio (C) on the extraction yield of chlorophyll
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Table 2 Orthogonal test results

Triton X-114 ¥ JF

e e . 7 B [ BHE L W'
Triton X-114 .o e .
No. . Ultrasonic time( B) Solid-liquid ratio( C) Absorbance
concentration( A)
1 1 1 1 1. 1554
2 1 2 2 1.0951
3 1 3 3 0.9375
4 2 1 2 1.1556
5 2 2 3 1. 1405
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6 2 3 1 1.0813
7 3 1 3 1.0953
8 3 2 1 1.0967
9 3 3 2 1.1367
K, 3. 1880 3.4063 3.3334
K, 3.3774 3.3323 3.3874
Ky 3.3287 3.1555 3.1733
El 1.0627 1.1354 1.1111
Ez 1.1258 1.1108 1.1291
K, 1.1096 1.0518 1.0578
R 0.0631 0.0836 0.0713
xk3 HEHH
Table 3 Analysis of variance
e E—
o o S f e fihiz sy Fin p
e TS Degree of freedom Mean square F value
A 0.006424 2 0.003212 0.63 >0.05
B 0.011071 2 0. 005535 1.08 >0.05
C 0.008258 2 0.004129 0.81 >0.05
PR Error 0.010204 2 0.115102
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Table 4  Comparison of different chlorophyll extraction methods

ik il TNES e MU ) WG EE(E ES
Method Solvent Temperature Extraction time Absorbance Extraction rate (mg/g)
RS T The developed method 4% Triton X-114 Z & RT 11 min 1.1805 +0.05 6.65 +0.43
{£5: J5 ¥ Traditional method 80% .1 80% Ethanol 50 € 2 h 1.0746 £0.02 6.05 £0.17
HEFE P L H Ultrasonic extraction JEK Z, 1% Ethanol ZFE RT 11min 1.0489 +£0.02 5.96 £0.17
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