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Table 1 Coded and uncoded levels of independent variables according to the CCD

Indipendent variables Symbol ] Coded (1)evels |
Extraction ultrasounic power (%) X 40 60 80
Extraction temperature (°C) X 50 65 80
Extraction time (min) Xz 10 20 30

Table 2 Experimented and predicted yield values of extracted soluble polysaccharide from Pleurotus
ostreatus obtained from BBD design

Extraction Extraction Extraction . .
. Experimented  Predicted
Sample No. power temperature time values values
(%) 0 0
1 40 50 20 14.87 14.93
2 40 65 30 1591 16.08
3 40 80 20 15.18 15.12
4 40 65 10 15.28 15.19
5 60 80 30 16.11 16.11
6 60 65 20 17.46 17.71
7 60 80 10 15.12 15.32
8 60 50 30 15.78 15.97
9 60 65 20 18.01 17.90
10 60 65 20 17.64 17.81
11 60 65 20 17.83 17.96
12 60 65 20 17.44 17.65
13 60 50 10 15.59 15.54
14 80 80 20 14.27 14.51
15 80 65 10 14.95 14.82
16 80 50 20 14.63 14.79
17 80 65 30 15.04 15.03

a-\ IS 55 oS jsboles das e OLE 1) L wils &S
0 s B mlsel Sl Sl Lo pe sdalie Ol s
Sl ezl 48l 035k Olje 0lSans 0155 Ao
Sleily Ll s il Jials VL glaols s Ll il
oo b oSl OF glael o mglan (S S0 (s
- Sl ol glacls (mle e Ol 5l s 2l
3025 YU sl Lol s 5o jLad s L B b 5l sl
ks S pd il e 0 6l 5S Ll 0l ool s el
Gladl s 4 I i del W o 5 oLl
G 3 ke sl ISl 500 S S L ALS
53 [YO] Lpk g I 515 5ot Lay Jshe o)lgs wims
SLS 5w e Ll e 5 VL Ol Sl eslinad (b e
el Dl 58S a5 5 b L L i il

[Yv] s 8

Couw 6\.‘0 -y

a:j\e P ‘_}.3.‘\'....0 ‘5\.&%.0 J.;\S CJT-?'S—\_“
S ol J Al b #l sl
(e

Qy.aljé Clyl 0‘_93 ),'S'U—\—\—Y’

o L b Al Gse slaysSU Sl 2l Ol
beﬁ di’)) )l Sd=le Qu.ﬁ;ﬁ BE Jw“ul.:h;c beﬁ d:/j)
S omb b 3 ehs gl Al S sk«
sl Ble s JS5e 5 olrle Ol s 5l (oS
Sl 0l oslaial LAQT s ) u.pb;— iryre 3 f‘)"z“”]
glamel o35l il sladls Jla-) S [Yo-YA]
93 ASL;L>- B b L;?Juﬁ v_ﬂ)};'- G‘)G )\ J\.J‘)LSLWL;.‘I.

@Uéﬁf@)}c\ﬁwléuéjdbjﬁ.ﬁéw


https://fsct.modares.ac.ir/article-7-20442-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-03 ]

W"\/\ j‘.".: c\-\ 092 ‘/\Qa)Le.f«

O.l\.l.'c GL&)(}R

One Factor

Warning! Factor involved in muitiple interactions.

b

One Factor

Warning! Factor involved in muitiple interactions.

B: Tenmperatue

One Factor
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C: Time

Fig 1 Effect of different percentage of ultrasounic power (a), temperature (b) and time (c) on the yield of
extracted soluble polysaccharide from Pleurotus ostreatus
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2. Codonopsis pilosula
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Fig 2 Response surface plots showing the significant intraction effects of different variables on the yield of
extracted soluble polysaccharide from Pleurotus ostreatus
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Table 3 Analysis of variance (ANOVA) for response surface quadratic polynomial model

Source Sum of df Mean F p-value
Squares Square Value
Model 24.34 9 2.70 70.99 < 0.0007 ***
A: Ultrasonic power 0.69 1 0.69 18.12 0.0038**
B: Extraction temperature 0.0045 | 0.0045 0.12 0.7408™
C: Sonication time 0.45 1 0.45 11.84 0.0108:
AB 0.11 1 0.11 2.95 0.1298 ™
AC 0.073 1 0.073 1.91 0.2091™
BC 0.16 1 0.16 4.20 0.0796™
A’ 11.42 1 11.42 299.69 < 0.0001%**
B’ 7.03 1 7.03 184.41 < 0.0001%**
c’ 2.27 1 2.27 59.58 0.0001***
Residual 0.27 7 0.038
Lack of Fit 0.028 3 0.009 0.16 09212 ™
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Table 4 Performance of models in predicting the yield of extracted soluble polysaccharide from
Pleurotus ostreatus

Optimized conditions Extraction yield
Ultrasonic power  Extraction temperature ~ Sonication time  Experimented  predicted  Desirability
%) (°C) (min)
58.06 65.15 21.72 17.58 +£0.19 17.71 0.92
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Fig 4 Capability of extracted soluble
polysaccharide from Pleurotus ostreatus on
scavenging of OH radicals at different
concentrations
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Extraction of polysaccharide from Pleurotus ostreatus by
ultrasound and evaluation of its antioxidant activity
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The aim of this study was to investigate the effect of ultrasound power at 40 to 80 percent (equal to
232-464 W), extraction temperature (50 to 80 °C) and extraction time (10 to 30 min) on the soluble
polysaccharide extraction from the Pleurotus ostreatus. The response surface methodology using
Box-Behnken design (with three variables, three levels and 5 replications at central point) was applied
to optimize extraction conditions and evaluation of the effects of main factors and their interactions.
Antioxidant activity (scavenging ability of OH and DPPH) of extracted polysaccharide were also
evaluated. Optimization of polysaccharide extraction yield using response surface methodology
indicated that combination of the ultrasonic power of 58.06 percent (~337 W), extraction temperature
of 65.15 °C and extraction time of 21.72 min resulted in maximum extraction yield (17.71%). Among
three independent variables, ultrasonic power had the highest and temperature had the lowest impact
on the rate of extraction. The results from antioxidant activity evaluation showed that even though
extracted polysaccharide had lower absorbance capacity of the free radicals in comparison with
control samples (ascorbic acid and BHT), but it revealed an acceptable antioxidant property.
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