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Abstract : This study was conducted to investigate the change of Aaster scaber antioxidative
activity, total phenolic compounds and flavonoids during the blanching processes. With two
parameters such as blanching time and temperature, response surface methodology and central
composite design was used to study the combined effect of blanching time (90 to 162 sec) and
blanching temperature (75 to 99°C). We found that antioxidative activity, total phenolic compounds
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and flavonoids during the blanching processes were influenced by blanching temperature and time.
Within process condition, total phenolic compounds and flavonoids were extracted 3.00 — 35.48
mg/g and 2.35 — 8.38 mg/g, respectively. DPPH radical scavenging activity was 42.10 - 67.14%.
The change of total phenolic compounds, flavonoids, and DPPH radical scavenging activity was
dependent of blanching temperature more than time. The total phenolic compounds was increased
as temperature rise, but flavonoids not. However, DPPH radical scavenging activity was increased

during the blanching process.
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Table 1. Levels of independent variables such as reaction temperature and time substrate
concentration in central composit Box—Benken design.
Level
X; I iabl
ndependent variables a1 7 0 T a1
X Temperature (C) 70 75 85 95 99
X5 Time (Sec) 70 90 120 150 170
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o9 AARAZL(determination coefficient) R

2 AAZk(observed value)9t H=Fk(predicted
value) ¥t AFS dAx(correlation) AEES HolF:=
9 = f&=8=F 0.98 S8R kol= 0.98, DPPH
0.96 o|BR o] mdl2 5% WA HY=Z]
dethe Ae Hozoh Agdo(ack of fit)
HAE HAoAN= Foido] yehtr] ot 2
Ago] A mdlo] wje HATS & 4 9l
t}. Table 4 oA+= 2R FAAFE Uete=
Ao=w F HEds, E9fEkolE, DPPHYT 27}
21 821 & 2%, AZFES dist IA JFE
W= A0 R e THPL0.05).

2 A FAies 2%, A7t et G932 14
22, W& (cross product term)oflA FelAdo
et} QQls0] Ty FE woFHog JFS
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Table 2. Aster scaber total phenolic compounds, flavonoids and DPPH levels of independent

variables in Box—Benken design

Process = Temperature Time T(c)gﬂl gglfr?gshc a a\};)?ltgil ds DPPH
No. (O (sec) (mg/g) (mg/g) (%)
1 75 90 13.16 8.67 60.15
2 95 90 3491 3.23 53.28
3 75 150 26.43 9.89 60.69
4 95 150 37.72 2.45 53.82
5 70 120 13.71 12.5 55.61
6 99 120 36.24 291 50.20
7 85 70 25.37 6.78 60.60
8 85 162 39.78 4.12 66.96
9 85 120 37.24 5.12 63.18
10 85 120 34.34 5.23 60.85
11 85 120 34,12 5.45 60.30
12 85 120 36.38 6.18 59.78
13 85 120 37.12 6.42 60.88
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Table 3. Analysis of variance(ANOVA) for fitted second—order polynomial model and lack of
fit for Aster scaber

Sum of Squares

Source = Total phenolic compounds® Total flavonoids® DPPH*
Model 5 947.44° 96.12° 227.49
Residual 7 12.62 4.17 23.39
Lack of Fit 3 3.52 2.8 16.62
Pure Error 4 9.1 1.37 6.767
Cor Total 12 960.06 100.29 250.88

a

Coefficient of correlation (R? for Aster scaber antioxidant activity, total phenolic
compounds, flavonoids and DPPH Levels was 0.98, 0.99, and 0.96, respectively.
b Significant at 5% level.

Table 4. Estimated coefficient for the filled second oder polynomial representing the
relationship between the response and process variables.

Coefficient
Factor Total phenolic compounds Total flavonoids DPPH
(mg/g) (mg/g) (%)
Intercept 35.84 5.68 60.99
Linear
Time 8.11 -3.30 -2.73
Temperature 4.55 -0.41 1.32
Quadratic
Time -5.6 0.88 -4.41
Temperature -1.8 -0.24 1.02
Interactions
Time X Temperature -2.61 -0.5 0.11

Table 5. Polynomial equations calculated by response surface program.

Response Second oder polynomial equations R
Total phenolic
compounds Y= +16.96-5.32X,+0.11.X,+5.19.X,%+2.27 X,°-5.19.X1 X, 0.98
(mg/g)
Total flavonoids . 2 2
Y= +7.93+0.65X,-1.20X,-1.24X,°-2.00.X;°-0.15X1.X; 0.98
(mg/g)
DPPH . 9 9
%) Y= +41.05-3.32.X;+0.78 X;-4.90.X1°+1.36 X;°+2.06 X1.X, 0.96

Xi: Time (Sec) and X;: Temperature (C)
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Fig. 1. Contour (left) and 3D plot (right) of response surface. Effect of blanching

conditions of temperature (C) and blanching time (sec) on total phenolic yield.
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Fig. 2. Contour (left) and 3D plot (right) of response surface. Effect of blanching
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