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Table 1 Independentariables and their levels
used in the CCD design

Level of Temperature Time S/S ratio
factors (°C) (min) (ml/g)
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Fig 1 The extraction yield of chlorophyll a, b and
total by different solvents
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Table 2 Experimental conditions from the CCD and the ekpental results for chlorophyll extraction

from Alfalfa
Temperature Time  Solvent/Solid Chla Chib TCC(mg/100 a*

No o) (min) ratio (ml/g) (mdg/n:E(;Og (mdg’mlc;og ] ™ value
1 50 60 7.5 188 61 249 3.82

2 50 60 10 235 84 317 3.90
3 50 60 5 145 48 193 3.56

4 70 90 10 230 76 304 3.95
5 50 60 7.5 187 61 248 3.88

6 70 30 10 224 74 317 3.91
7 70 90 5 118 38 156 3.72

8 30 90 5 159 50 210 3.75
9 30 30 5 151 49 201 3.80
10 50 60 7.5 196 63 258 3.80
11 30 60 7.5 177 55 232 3.97
12 70 60 7.5 161 54 215 3.70
13 30 90 10 233 74 312 4.05
14 50 a0 7.5 190 64 254 3.84
15 50 60 7.5 192 63 255 3.70
16 50 30 7.5 188 61 249 3.82
17 50 60 7.5 185 59 244 3.88
18 30 30 10 211 66 278 3.98
19 50 60 7.5 192 61 253 3.85
20 70 30 5 143 48 191 3.62
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Table 3 Analysis of variance of different moddtw total chlorophyll content

Source Sum of df Mean Square F Value p-value R?
Square
Mean vs Total 1,218,423 1 1,218,423
Linear 33,395 3 11,132 43.92 <0.0001 0.892
2FI 2,430 3 810 6.48 0.0064 0.965
Quadratic 1,240 3 413 10.70 0.0018 0.989 Suggested
Cubic 95 4 24 0.49 0.7447 0.992
Residual 291 6 49
Total 1,255,874 20 62,794

i . . . . 2
D3 U e 1 S e iS esil e s LB b 4 X3
e St s el esle 4 I s (P < 0.05)s1
wﬁ)ﬁ c(\) Jsleo é..lﬂ 9 Sl &ﬁjjls a))'Lg » 6)‘)
e e s o Jele cnl @ by se (HOV/OV) oy 5
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i o e sl sl (1) Wblee 5 dd el (el
:J\AT Sy ol 6)‘J§JS U)}.JMJSJ:.B}ILS a))'l;.

TCC =248.44 — 4,99 - 0.0059 X + 57.57 % —

11.40 %X, +11.81 % X3+ 5.84 %X3 -21 X,°+ 7.22

X2+ 10.54%% (1)

G 5 Ol dos oS s 5 X3 Xo Xy alaly ol 53

Bl e el o3l 4 S
S pshiles A3 S et Poasla bl e gl
S Xg s X1 slapaze Jas 3 sps e sdalin b Jsd o
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Table 4 Analysis of variance and significance of regressioefficientfor

Source Sum of df Mean Value p-value
Squares Square
Model 37,064.98 9 4118.33 106.66 < 0.0001 significant
Xi-Temperature 248.81 1 248 6.44 0.0294
X,-Time 0.00 1 3.46E-04 8.97E-06 0.9977
Xs-solvent/solid | 33,146.62 1 33146 858.48 0.0001
ration
X1X3 1,039.91 1 1039.91 26.93 0.0004
X1 X3 1,117.37 1 1117.37 28.94 0.0003
XoX3 272.73 1 272.73 7.06 0.024
X42 1,212.41 1 1212.41 314 0.0002
X2 143.35 1 143.35 3.71 0.0829
X352 305.27 1 305.27 7.91 0.0184
Residual 386.11 10 38.61
Lack of Fit 246.99 5 49.4 1.78 0.272 not
significant
Pure Error 139.12 5 27.82
Total 37,451.08 19

oy
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Fig 4 Response surface plot of the combined effect of

time and temperature during chlorophyll extraction
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Fig 5 Response surface plot of the combined effect of

S/S and time during chlorophyll extraction
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Fig 3 Response surface plot of the combined effect of
S/S and temperature during chlorophyll extraction
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Optimizing the extraction condition of chlorophyll from Alfalfa and
investigating its qualitative and quantitative propertiesin
comparison to different plant resour ces
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Chlorophyll is one of the most important naturalocants with many applications in food industry. @w
important parameters in the production of chlordbase including appropriate resource and method of
extraction. Therefore, in this research, at fiygtet of solvent and its concentration during extoacof
chlorophyll from alfalfa were determined. Then, @ahComposite Design with 6 repeats at the central
point was employed to optimize the effect of sotvensolid ratio, temperature and time on the total
chlorophyll anda* value. The results indicated that ethanol 90% wWees best solvent to extract the
maximum yield of chlorophyll (295 mg/100 g d.m.)oMover, a quadratic model witf=R.989 was
significant. The solvent to solid ratio was the triogportant parameter and time of extraction haidamy
significant effect on the yield. The maximum yie(818.5 mg/100 g d.m.) was obtained under
temperature of 53.2 °C, time of 34.83 min and suiwe solid ratio 9.99 (ml/g). Finally, the yields$
chlorophyll extraction from berry, mulberry, sugbeet leaves and grass were determined and the
maximum yield was related to mulberry leaves (692100 g d.m.) and then, grass and sugar beet had
435 and 362 mg TCC/100 g d.m., respectively.

Keywords: Chlorophyll extraction, Alfalfa, Green plants, ¥dea* value
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