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Tab. 1 Extraction efficiency for chlorophyll by soaking method and

Arnon method by using different solvents( 10°mol /L)

Solvents and method

Chlorophylla Chlo rophyll-b Chlo ophyll
Acetone, Amon 3. H0.1 0801 3.950.3
Ethanol, Arnon 2 HO0.F 08 0.1 3.5 0.2
Acetone, soaking 3.550.2 L3 02 4.8 0.3
Ethanol, soaking 3.650.F L3 or 4.9+ 0.3
n( Acetone) * n( Ethanol)= 1* 1, soaking 50002 .8 02" 6.8 0.3 "

Methanol, soaking 3 H0.1 L2to0r 4.3 0.3

Ether, soaking 070.1"* 030 1" 1.6 0.02 *

Chlo rophyll contents by Arnon method calculated from UV-Vis spectra of chlorophyll solutions were almost identical. Values with

single star(" ) and double star(" ™ ), the extraction efficiency for chlorophyll significantly at p= 0. 5 and p= 0. 01 level(¢ test) in the

same rank-
2.2
60m L, . ,
( ), 1. 1
: Dactone= 17. 03¢ 10" mol /L; Datanoi= 20. 3K
10" mol/L; Dus= 34. 6K
10 " mol/L 0. 5,
- 35
3
[
.?ES B
.?: 25k
k|
2
é 15
-~ 1 1 1 1
£ oo 0.4 o8
- n(Ethanol)/n(Mixture solution)
1

Fig. 1 Plot of synergistic extraction for chlorophyll

by a mixture of acetone and ethanol
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Fig- 2 Dependence of extracting efficiency of chlorophyll on acetone and ethanol contents

concentration a. acetone(y= 0. 886 2x— 0. 676 3,R%= 0. 984 3);b. ethanol(y= 1. 024 3x- 0. 366,R%= 0.977 4)
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Tab- 2 Equilibrium constants of synergistic reaction

n(CH;CHOCH;) * n(CH;CHyO H)

a(CE (CH(CE) lg [CHsCH:OH]  Ig [ Chl] Ig k1.2 lg [CHsCHOCH3] g [Chl] Ig k2
10° 107 30 - 246608 - 281206 2.289 428 - 256756 - 282905 2.284 298
10° 11° 29 - 242468 - 279984 2.324 591 - 252617 - 278789 2.272 186
107 12¢ 28 - 238689 - 277472  2.405 959 - 248838 - 273365 2.264 458
100 13% 27 -235213 -2.7032  2.513539 -2 45362 - 2709 36  2.240 665
10° 14 26 - 231995 - 268799  2.559 63 242143 - 268929 2.244 285
12 10° 28 -256776  -2.7375 2.183 304 - 256756 - 274261  2.438 066
12 11° 27 - 242468 - 271861 2.326 624 - 252617 - 270753 2.43174
12 12¢ 26 - 2386890 - 2661 68 2.439 798 - 2 48838 - 267317 2.428 308
12¢ 13 25 235213 - 261386 2.52369 - 245362 - 262448 2441 866

lg ki= 2.37
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Soaking and Synergistic Extracting Reaction of
Chlorophyll from Spinach
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Abstract The extraction efficiencies of chlorophyll from fresh spinach were compared on soaking
method and Arnon methods using various organic solvents. The results showed that the extraction
efficiencies of chlorophyll with soaking methods using acetone or ethanol were higher by 21% ~ 38%
than that with Arnon method. The extraction efficiencies of chlorophyll with soaking methods by
acetone or ethanol were higher than that by methanol or ether. Soaking method using a mixture of
acetone and ethanol showed higher( by 3% ) efficiency than using acetone or ethanol alone. The
soaking method using mixture solution of acetone and ethanol shows synergistic character. The
studies of synergistic extraction indicated that the mole ratio of ethanol in mixture solution was 0. 5
and synergistic coefficiency R was 1. 85 at the maximum of distribution ratio, and coordination number
was | for acetone, ethanol, and mixture of acetone and ethanol coordinated chlorophyll
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