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Abstract

In this study, the effects of varying the amount of water, soaking time at 25°C and drying time after soaking
at 45°C on the induction of resveratrol were evaluated to optimize the soaking treatment by response surface
methodology (RSM). After response surface regression (RSREG), the second-order polynomial equation was
fitted to the experimental data. The analysis of variance showed that the model appeared to be adequate (R?
=0.9547) with no significant lack of fit (p>0.1). From statistical analysis, amount of water and soaking time
were found to be significant factors. On the other hand, drying time was not significant. Ridge analysis showed
that the optimized parameters were 67.15% for amount of water, 19.58 hr for soaking time, 65.56 hr for drying
time. It was confirmed that resveratrol content was increased from 0.1 1g/g to 4.55 1ng/g under the optimized
conditions. In addition, the experimental values at the optimized condition agreed with values predicted by
ridge analysis. The analytical method validation parameters such as accuracy, precision, and specificity were

calculated to ensure the method’s validity.
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Table 1. Soaking treatment variables, levels and experimental data

Variables

trans-Resveratrol

Treatment no" Amount of water (%, w/w) Soaking time (hr) Drying time (hr) (ug/g sample dry weight)
X1 X2 X3
1 90 (1)” 20 (1) 72 (0) 393
2 90 (1) 101 72 (0) 1.27
3 30 (-1) 20 (1) 72 (0) 3.08
4 30(-1) 10 (-1) 72 (0 0.72
5 90 (1) 15 (0) 96 (1) 2.85
6 90 (1) 15 (0) 48 (-1) 3.56
7 30(-1) 15 (0) 96 (1) 1.98
8 30(-1) 15 (0) 48 (-1) 2.07
9 60 (0) 20 (1) 9% (1) 4.56
10 60 (0) 20 (1) 48 (-1) 501
11 60 (0) 10(-1) 96 (1) 1.40
12 60 (0) 10 (1) 48 (-1) 0.83
13 0 (0) 15(0) 72 (0) 3.12
14 60 (0) 15 (0) 72 (0) 2.96
15 60 (0) 15 (0) 72 (0) 3.58

A”’I‘reatment were run in a random order (n=1).
2(-1), (0), and (1) are coded levels.
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Table 2. Analysis of variance for soaking treatment vari-
ables as linear, quadratic term and interactions on trans-
resveratrol content
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Table 3. Analysis of variance showing significance of the
variables on trans-resveratrol content

Independent variables Degree of Sum of squres
freedom

Amount of water (%) 4 34578

Soaking time (hr) 4 19.7510°"

Drying time (hr) 4 0.4223

“Significant at 10% level; “*Significant at 1% level.
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Fig. 1. Response surface plots of trans-resveratrol showing effects of soaking time and drying time under constant amount

of water.

The numbers inside plots represent Mg trans-resveratrol in 1 g sample: Amount of water (A) 30%, (B) 60%, (C) 90%.
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The numbers inside plots represent Ug trans-resveratrol in 1 g sample: Soaking time (A) 10 hr, (B) 15 hr, (C) 20 hr.
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Fig. 3. Response surface plots of trans-resveratrol showing effects of amount of water and soaking time under constant

drying time.

The numbers inside plots represent Ng trans-resveratrol in 1 g sample: Drying time (A) 48 hr, (B) 72 hr, (C) 96 hr.

Table 4. Precision and accuracy assay for raw peanuts

Peanut
Precision Parameter
ng/g Recovery v
Repeatability” Mean” 0.10 99.98
sp” 0.00875 0.47
CV (%)? 875 0.47
ReproducibilityB) Mean 0.13 96.10
SD 0.00999 4.11
CV (%) 18.23 4.28

YA measure of the closeness of the analytical result to the true
9)va1ue evaluated by analyzing a spike sample.

“The results of independent determinations carried out on a
sample by analyzing 5 replicates of the sample at same time.
¥The result of independent determinations carried out on a
sample by analvzing 5 replicates of the sample at different
periods of time.

~ n=o

“Standard deviation.

®Coefficient of variation which is calculated by the standard
deviation divided by the mean.
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Table 5. Evaluation of peak purity by fluorescence ratio

Ratio” Standard  Raw peanut Treated peanut
330/320 nm 0.676 0.651 0.651
330/325 nm 0.805 0.772 0.813
320/325 nm 1.191 1.187 1.174

PFluorescence ratios were calculated by dividing the values for
the two peak heights for trans-resveratrol obtained from
separate chromatographic runs at three different excitation
wavelengths, with the emission wavelength constant at 374
nm.
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