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Fig 3 Standard gallic acid curve in total antioxidant
test
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Table 1 Independent variables and levels used
to optimize the antioxidant properties of

ethanolic extracts of Echinophora platyloba
extract under different extraction conditions.

Levels and limits of

Independent variables variables
-1 0 +1
Extraction time (hr) 24 48 72
Solvent concentration (v/v) 0 50 100
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Fig 4 Protoscolices expoused with eosin (after
exposure to the stain, dead protoscolices absorbed
eosin and colored red, alive protoscolices remained
colorless).
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Fig 5 3D and 2D diagram of changes in total phenolic compounds (mg Gallic acid per 100 g of Echinophora
platyloba) of ethanolic extracts of a Echinophora platyloba under the influence of ethanol solvent concentration
and extraction time (extraction temperature of 40°C).
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Table 2 The analysis, variance of the regression coefficients of predicted linear and quadratic

o> SaT2 Sables (F Jsdr) Jolb s S5 ol s

B Js LSS Ol b Cer bl Js
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» CIJ;';...,I ol B WVIV) D= cble Jsles A slee

Total phenolic compounds =+12.73 -9.01 A

polynomial models for predicting antioxidant properties of Echinophora platyloba extract under
different extraction conditions.

Response Source Sum of Squares DF  Mean of Squares F-value p-value significance
2 Model 2.012E+05 5 40233.35 8.61 0.0067 significant
g A-Concentration 486.90 1 486.90 0.1042 0.7563
) B-Extractiontime 71769.47 1 71769.47 15.36 0.0058
% AB 10844.10 1 10844.10 232 0.1715
; Az 40700.52 1 40700.52 8.71 0.0214
'g B? 32514.76 1 32514.76 6.96 0.0335
8 Residual 32717.14 7 4673.88
= Lack of Fit 32717.11 3 10905.70 1.363E+06 < 0.0001 significant
«g Pure Error 0.0320 4 0.0080
= Cor Total 2.339E+05 12
Model 82247.08 5 16449.42 36.21 <0.0001 significant
%’ A-Concentration 5489.53 1 5489.53 12.08 0.0103
% B-Extractiontime 24249.73 1 24249.73 53.38 0.0002
° AB 5176.00 1 5176.00 11.39 0.0118
_§ A? 23574.74 1 23574.74 51.90 0.0002
5 B? 7059.22 1 7059.22 15.54 0.0056
E Residual 3179.89 7 454.27
= Lack of Fit 3179.73 3 1059.91 26303.74 <0.0001 significant
S Pure Error 0.1612 4 0.0403
Cor Total 85426.97 12
Model 6095.52 5 1219.10 3.52 0.0657 not significant
A-Concentration 58.88 1 58.88 0.1700 0.6925
B-Extractiontime 0.1727 1 0.1727 0.0005 0.9828
AB 771.95 1 771.95 2.23 0.1792
E A? 3685.14 1 3685.14 10.64 0.0138
= B? 185.47 1 185.47 0.5353 0.4881
Residual 2425.22 7 346.46
Lack of Fit 2424.72 3 808.24 6410.16 <0.0001 significant
Pure Error 0.5043 4 0.1261
Cor Total 8520.74 12
Model 178.23 2 89.11 2.52 0.1299 not significant
A-Concentration 17.44 1 17.44 0.4934 0.4984
T B-Extractiontime 160.79 1 160.79 4.55 0.0588
& Residual 353.51 10 35.35
A Lack of Fit 353.51 6 58.92 1.178E+05 < 0.0001 significant
Pure Error 0.0020 4 0.0005
Cor Total 531.74 12
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Table 3 The regression coefficients of predicted quadratic polynomial and liner models for predicting
different antioxidant activity of Echinophora platyloba extract under different extraction conditions.

Response Factor coefficients R’ R’ adjusted
o Intercept 12.73
Tg: 'g A-Concentration -9.01
Q3 B-Extraction time 109.37
§ g. AB 5207 0.8601 0.7602
£8 A? 121.39
= B2 108.50
E Intercept 19.14
TE > A-Concentration 30.25
25 B-Extractiontime 63.57
g § AB 3597 0.9628 0.9362
= ° A? 92.39
S B? 50.56
Intercept 28.97
- A-Concentration -3.13
B-Extractiontime 0.1697
é B 13,989 0.7154 0.5121
A? 36.53
B? 8.19
as) Intercept 15.57 0.3352
& A-Concentration 1.70 0.2022
A B-Extractiontime -5.18
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Fig 6 3D and 2D diagram of changes in reducing power of ethanolic extracts of a Echinophora platyloba under
the influence of ethanol solvent concentration and extraction time (extraction temperature of 40°C).
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(extraction temperature of 40°C).
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Table 4 The constrain used to optimize the antioxidant properties of ethanolic extracts of
Echinophora platyloba under the influence of different extraction conditions

name Goal Lower limit Uper limit
A:Concentration is in range 0 100
B:Extractiontime minimize 24 72
Total phenolic compound maximize 30.016 483
Total antioxidant capacity maximize 18.112 257.1
FRAP maximize 19.48 91.98
DPPH maximize 2.07 26.4
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Fig 9 Results of optimizing the extraction of ethanolic extracts of Echinophora platylob
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Cystic echinocossosis (hydatidosis) caused by the larval stage of cestodes of
the genus Echinococcus is an important and prevalent zoonotic disease. In
human patients, surgical removal of the cysts is the treatment of choice in
many cases however, leakage of the larva (protoscoleces) during the surgery
and formation of new cysts is a concern. Presently, different solutions such as
hypertonic saline and silver nitrate are used to inactivate the cyst-dwelling
protoscoleces but each have some side-effects hence searching for novel
protoscolicide formulations with high efficacy and low side-effects has been
always in the focus. The aim of this study was to optimize the extraction
conditions of Echinophora platyloba, to evaluate antioxidant properties of the
extracts and to assess their protoscolicical effects in vitro. For this purpose,
hydroalcoholic extracts of Echinophora platyloba were extracted in ethanol
concentrations of 0, 50 and 100% and during 24, 48 and 72 hours. Response
surface methodology (RSM) was perform to estimate optimal extract
conditions. Finally, 200, 400 and 600 ppm concentrations of optimized
extracts were tested on live protscoleces from sheep and goat livers collected
from Hamedan abbatoir. Results showed that Echinophora platyloba extract
prepared with absolute ethanol in 24 hours could inactivate 100% of
protoscolicess after 5, 15 and 30 minutes of exposure. This in vitro study
suggest that ethanolic extract of Echinophora platyloba can potentially be
applied in vivo.
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