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Table 1 Independent variables levels

Factor levels

Independent variables -1 0 +1
Water to raw material ratio (mL/g) 30 40 50
Extraction time (h) 1 3 5
Extraction temperature (°C) 70 80 90
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Table 2 Box-Behnken experimental design with experimental and predicted values

Water to raw . Extraction Measured .
. . Extraction Predicted
Run material ratio time (h) temperature response response
(ml/g) (0C) (yield)
1 40 3 80 2.50 243
2 40 5 90 4.70 4.65
3 40 1 90 3.00 3.05
4 40 5 80 5.00 5.08
5 40 3 80 2.40 2.39
6 50 5 80 4.90 4.86
7 50 3 90 3.10 3.14
8 30 3 70 4.90 491
9 30 3 90 3.60 3.69
10 40 1 70 4.50 4.46
11 50 1 80 4.30 4.34
12 40 5 70 4.70 4.61
13 40 3 80 4.30 4.40
14 40 3 80 4.50 4.40
15 30 5 80 4.50 4.40
16 40 3 80 4.30 4.40
17 50 3 70 4.40 4.40
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Table 3 Analysis of variance (ANOVA) for the extraction yield.

Source Sum of squares DF Mean square F-value p-value
Model 11.332 9 1.259 113.725 <0.0001
A-Extraction 9.031 1 9.031 815.726 <0.0001
time
B-Extraction 0.551 1 0.551 49.790 0.0002
temperature
C-Water to raw 0.320 1 0.320 28.903 0.0010
material ratio
AB 0.010 1 0.010 0.903 0.3736
AC 0.123 1 0.123 11.065 0.0127
BC 0.062 1 0.062 5.645 0.0492
A’ 1.161 1 1.161 104.822 < 0.0001
B? 0.024 1 0.024 2.139 0.1870
C? 0.011 1 0.011 0.951 0.3620
Residual 0.078 7 0.011
Lack of Fit 0.038 3 0.013 1.250 0.4028
Pure Error 0.040 4 0.010
Total 11.41 16
R? 0.983
Adj.R2 0.974
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Fig 1 Effect of extraction time on the extraction yield of polysaccharide.
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Fig 2 Effect of extraction temperature on the extraction yield of polysaccharide.

Ls.;]}.k} jJS 0 a0 )‘ .).UlSlMd\_l Cb}r_lwl e))'l.j Q]J:.A »
jdﬁmldb)ﬁé)ﬂ})ééb))%);w)f
AC® 5 cela ) (58 el 53 5 &l sl e

Sl VS a5 LK) Sl il et

YA

G|J:5='.'.w| e:)'l..s P r\:’- oo “ M (.',.....a ;| -Y-yY-v
..\.l)lSL..,Jb’
gl o3l Gl aeal b gla, st Dl s

fl} osle 4 uT S e glacnilagn ol g Aol



\Yav J\DJA Ao 09 VYA e)LA...iv

T bV e Il OLKer 5 Kil5 5,8 Ol L
3550 U1 Sy 31 AL sl sl 1 0 87 20 e
Dol Gl L Loy a4y 5 Lsls 13 e
5 S olss 4 Pl LSl s a4 Flsaal el
P Y L O P PR VTN W R E

[IY] )l Slssen

0r 4 Y el esle 4 O ot I L S C S
WL LAY £ 51 sl 633l S /) e
olss Jls a4 I jLasl Gall ol (Sas Gilsl s
T R R B L O e L ™
B sk 4 Klg e pl slpe dan A3 oS e ol
o ol ole 4 Of s (o3b5 Bk Sl 5 Lsd sl

ol osle 5 O 5l e s SO cplply A3l o a5

5 —
s

=

=

=

=

= a

b= ==

=

fa!

=

L
3 |
2z

30.00

T T T T
35.00 40.00 45 00

C: Water to raw material ratio (mlfg)

Fig 3 Effect of water to raw material ratio on the extraction yield of polysaccharide.
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Table 5Chemical composition of extracted
polysaccharide

Parameter % (dry basis)
Moisture 10.37 £0.32
Nitrogen 0.69 +0.05
Crude protein (Nx 6.25) 4.31+0.09
Water-soluble ash 2.18 +£0.06
Total ash 3.09 +£0.07
Total sugar 75.36 £ 0.61
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The aim of present study was to investigate the effects ofdifferent factors including extraction
temperature (70-90°C), extraction time (1-5 h) and water to raw material ratio (30-50 ml/g) on the
polysaccharide extraction efficiency from theCucurbitamoschata. The response surface methodology
was usedto determine the optimal condition and the interactional effect of all factors by Box-
behnkendesignwiththree variables at three levels and 5 replications atthe central point. Antioxidant
activity, water holding capacity, and lipid absorption capacity of extracted polysaccharide was
evaluated. The results showed that increasing of the all independent parameters increased the yield of
polysaccharide extraction. Among these factors, the extraction time had the maximum and water to
raw material ratio had the minimum effects. Optimization of polysaccharide extraction yield indicated
that combination of the water to raw material ratio of 32.96 ml/g, extraction time 4.93 h and extraction
temperature of 88.44°C resulted in maximum extraction yield (5.09%). The results of antioxidant
activity tests showed that the extracted polysaccharide had high capacity to absorb the free radicals
and can be used as a suitable antioxidant compound in food and drug industries.

Key words: Cucurbitamoschata, polysaccharide extraction, Response surface methodology,
optimization, Physicochemical properties.
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