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Table 1 The real and coded values of independent variables for

experimental design

)léAS )JQLO.A . .
.- ‘51‘“ " -
Coded values .
Independent variables
-1 0 1
30 | 60 | 90 gl ol
4 8 Extraction time (min)
%3 —
30 [ 50 [ 70 ﬁ“ﬁ E a7
o Temperature (°C)
10] 25 | 40 by 4 Pl S
Solvent to solid ratio (cc/g)
10 | 50 | 90 Pl o)
Solvent concentration (v/v)

I ollsd Gty jiolyly o3l 273
loys oylac

oSl l cdled giluaty ol gy 5l Soe
| ANOVA tss B) Jpir wsboe ol bl olyic
Joe 3550 50 GlauS Tl cllad gely el S50 sl
A0 oo olis il TG p9d 4z 0 Juls
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Table 2 Experimental design of variables and the test results of responses

P KWUWC{ g { WO [ PY

J5 L olus 5 > oy ol 4 Pl Cod Wyl a0 gl o) :
Antioxidant activity o o3l o louds
Total phenolic contents  Solventconcentration  Solvent to solid ratio  Temperature Extraction time
(DPPH radical Test No.
(mg GAE/100 g FW) (viv) (cclg) (°C) (min)
scavenging)
15.21 206.24 90 10 70 30 1
10.29 135.43 90 40 30 30 2
21.80 276.56 90 25 50 60 3
23.63 117.82 10 10 70 30 4
7.68 137.46 90 10 30 30 5
37.69 453.55 90 10 70 90 6
24.24 242.18 50 25 50 60 7
46.57 464.63 50 25 70 60 8
20.16 266.59 90 40 70 30 9
11.42 202.88 90 10 30 90 10
17.68 217.80 10 40 30 30 1
25.87 278.84 50 25 50 60 12
25.49 208.22 50 25 30 60 13
23.52 379.78 10 25 50 60 14
28.29 345.85 50 25 50 90 15
34.26 281.54 50 25 50 60 16
26.12 331.14 10 40 70 30 17
20.39 254.12 50 10 50 60 18
23.53 210.03 90 40 30 90 19
32.18 376.89 50 40 50 60 20
27.31 295.80 50 25 50 60 21
34.81 441.46 90 40 70 90 22
19.07 224.61 10 10 30 30 23
60.19 569.42 10 10 70 90 24
26.87 308.57 50 25 50 60 25
30.29 307.51 10 40 30 90 26
20.74 294.05 10 10 30 90 27
33.89 324.32 50 25 50 60 28
25.81 358.79 50 25 50 60 29
19.69 284.94 50 25 50 30 30
61.90 637.48 10 40 70 90 31
p90 Olgi Bl aS 00,5 o cdalive e el saie U Ll S

Belate 5 (ol a5 Lol 5 osine i oyl amoe ol |y Jas Sl b plie @) Jpaz
295 25] s sloe e s 5y50 53 a2lie plo 2 Gloy 5 Dyl azje el 008 e cualine aSlx
ol [27] $5,8 455 5 [26]  SloeuST 6T cdlad el 59, 1) 586 o5 i gl 5]
Lo g o0 JI8 pgw a0 0 Pl cdale al)l o)l
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Table 3 ANOVA for response surface full quadratic model including interactions for response of antioxidant activity

P slado Flade Olauyo (1l 0l31 4230 Gluye ggome &
p-value Prob > F F Value Mean Square df Sum of Squares Source
<0.0001 12.44 291.82 14 4085.50 Joe
Model
A*C‘)éﬁ:..dl Lo
<0.0001 52.81 1239.11 1 1239.11 o7

A-Extraction Time (min)

<0.0001 60.69 1424.10 1 1424.10 B-o)l,> ax )0
B-Temperature (°C)

C-aul> 4y Pl s

0.0637 3.97 93.11 1 93.11
C-Solvent to Solid Ratio (cc/g)
0.0002 23.93 561.58 1 561.58 D- Pl .00
D-Solvent Concentration (v/v)
0.0010 16.30 382.46 1 382.46 AB
0.5501 0.37 8.75 1 8.75 AC
0.1128 2.82 66.07 1 66.07 AD
0.4033 0.74 17.30 1 17.30 BC
0.1527 2.25 52.91 1 52.91 BD
0.8224 0.05 1.22 1 1.22 cD
0.2364 151 35.51 1 35.51 A2
0.0136 7.69 180.40 1 180.40 BA2
0.6462 0.22 5.13 1 5.13 cr2
0.1138 2.80 65.66 1 65.66 D2
23.46 16 375.43 saila,dl;
Residual
0.2694 1.69 27.70 10 276.98 Hile e
Lack of Fit
16.41 6 98.45 A sl
Pure Error
30 4460.93 J ey oo
Cor Total
2 ol A .
0.9158 R 484 3yl S
R-Squared Std. Dev.
& - 2 R =.
0.8422 ous Jolaie R 26.99 oSl
Adj R-Squared Mean
e s 2 - .
05609 @ A R 1795 Sl
Pred R-Squared CV.%
1487 S s 1958.75 D s e b sl e Egee

Adeq Precision PRESS
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Table 4 The second order model terms coefficients for prediction of antioxidant activity response in real and coded cases

Sl 5T cadled
(yloas) (DPPH JLS o, 5leo)
Antioxidant Activity
(DPPH scavenging activity) (coded)

oo 5T cadled
(8l) (DPPH JI5 5l L)
Antioxidant Activity

(DPPH scavenging activity) (real)

28.0315 30.3295
* Cl)Ml ULQ)
8.2970 0.4059
*Extraction Time (min)
I [PSPERN
8.8047 -1.9283 2T
* Temperature (°C)
2.2743 0.5159 welr & Pl S
* Solvent to Solid Ratio (cc/g)
-5.5856 0.3785 Pl 2y
* Solvent Concentration (v/v)
" zl el QLQ}* Syl am o
4.8892 0.0081
* Extraction Time (min) * Temperature (°C)
F ol sl e dwls S
0.7393 0.0016 gl glej bz & Pl s
* Extraction Time (min) * Solvent to Solid Ratio (cc/g)
-2.0321 -0.0017 gl oley - Pl ey
* Extraction Time (min) * Solvent Concentration (v/v)
O am e T sels 4 Pl s
-1.0397 -0.0035 by wele 4 Pl 2
* Temperature (°C) * Solvent to Solid Ratio (cc/g)
RCTN [PV | PV
-1.8184 -0.0023 bz d ’
* Temperature (°C) * Solvent Concentration (v/v)
0.2764 0.0005 2l & Pl s Plrsos
*Solventto Solid Ratio (cc/g) * Solvent Concentration (v/v)
* Cl)Ml ULQ)
-3.6991 -0.0041
* Extraction Time (min)?
T PSPERN
8.3375 0.0208 2T
* Temperature (°C)?
-1.4066 -0.0063 by 4 Pl S
* Solvent to Solid Ratio (cc/g)?
-5.0301 -0.0031 Pl o)

* Solvent Concentration (v/v)?
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Table 6 The second order model terms coefficients for prediction of total phenolic contents response in real and coded cases
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