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Abstract : The purpose of this study is to develop a method for separating antioxidants and sugars from grape skin extract. The
extract was first mixed with a variety of organic solvents to investigate whether the separation was feasible. When employing
acetone, ethanol, dimethylsulfoxide, or dimethylformamide, the organic solvent-extract combination formed a single phase.
However, when benzene, ethyl acetate, or n-hexane was added to the extract, the mixture separated into an organic and an
aqueous phase and the pigments remained in the aqueous phase. On the other hand, when polyethylene glycol-2,000 (PEG-2000)
and sodium citrate were added to the extract, the mixture was separated into three layers, with the majority of the flavonoids
migrating to the top layer and 53% of the extract's glucose migrating to the bottom layer. The top layer had significant antioxidant
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activity, whereas the bottom layer showed no antioxidant activity. The glucose recovery in the bottom layer increased as the
molecular weight of PEG increased and the highest recovery (67%) was observed when PEG-8,000 was added. The highest
flavonoid separation was observed with PEG-2,000, followed by PEG-8,000 and PEG-400. The flavonoid separation when
PEG-2,000 was added resulted in a flavonoid recovery of 48% and 0.2% from the top and bottom layers, respectively. Examining
the effect of the separated solution using the agar disc diffusion method on yeast cell growth confirmed that the addition of the

extract, the top, and the bottom layer did not inhibit cell growth.
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Figure 1. Scheme of the process for producing grape skin extract.
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Figure 2. DPPH radical scavenging activity of grape skin extract
and ascorbic acid.
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Figure 3. The effect of (a) various organic solvents and (b) polyethylene glycol-sodium citrate on the separation of pigments from grape skin
extract.
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Figure 4. Distribution of glucose, flavonoids, and polyphenols in the separated layers from a mixture consisting of PEG-2,000, sodium citrate
and grape skin extract.
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Figure 5. DPPH radical scavenging activity of top-layer liquid from
a mixture consisting of PEG-2,000, sodium citrate and
grape skin extract, and ascorbic acid.
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Table 1. The effect of molecular weight of PEG on the separation of glucose and flavonoids and polyphenol recovery

Recovery PEG-400 PEG-2,000 PEG-8,000
(%) Top Bottom Top Bottom Top Bottom
Glucose 37.1+6.6 47.945.3 21.1+0.3 59.1£5.8 5.44+0.0 67.0£0.3
Flavonoids 24.5+1.9 3.4+1.1 48.2+1.6 0.2+0.1 37.1£2.3 2.0+1.4
Polyphenols N/A 8.5¢1.0 N/A 16.1+0.6 N/A 23.0+0.4
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Figure 6. Agar disc diffusion assay using Saccharomyces cerevisiae
as a test microorganism: (1) grape skin extract, (2) top
layer liquid, (3 and 4) bottom layer liquid, and (5) distilled
water.
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