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Abstract

The objective of this study was to evaluate the quality characteristics of the Korean rice wine, makgeolli,

supplemented with omija berries (Schizandra chinensis Baillon) during the fermentation. The changes in pH, total acidity and
contents of ethanol, amino acid, total soluble solids, reducing sugar, and total sugar after the completion of fermentation were
determined. In comparison with control, omija-supplemented makgeolli showed significantly lower pH (3.46), lower contents
of alcohol (17.2%), amino acids (1.85g/L), and total sugar (17.5g/L), and higher acidity (12.8 g/L). Moreover,
supplementation with omija resulted in significantly higher antioxidant capacity of 1,1-diphenyl-2-picrylhydrazyl (DPPH) and
hydroxyl radical scavenging activities, superoxide dismutase-like activity and reducing power, and higher levels of total
polyphenol and flavonoid. Sensory evaluation revealed no significant difference on the overall acceptance, although better
appearance and refreshing taste of omija-supplemented makgeolli were observed. Our results indicate that omija represents an
effective natural additive for enhancing the biological activities of makgeolli.
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Fig. 1. A flow diagram for the preparation of makgeolli added with omija.
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= S & ETHs B FgEolE FHE & FEEAA
froldew 7}%} 2 S Ueidlen, dxr B8 & 5
ZEAM fodez 7P =ttt 413Zo)A phenol =

o me & i

o
i
)

Table 1. Total phenol and flavanoid contents of makgeolli added with omija by four different extraction solvent

Total phenols (GAE" mg/mL)

Total flavonoid (CE pg/mL)

Control Omija Control Omija
MeOH:HCI 2.9940.03%) 3.08+0.11¢ 281.622.5% 341.6+£9.7"¢
Water 5.57+0.83* 5.96+0.54* 401.3+31.6™ 506.8+20.6*
Ethyl acetate 1.830.03" 4.7240.43% 169.1+50.9% 237.242.2M
EtOH 3.34+0.09%° 3.65+0.174¢ 352.54+21.8° 389.5+14.4°

UGAE, galic acid equivalent; CE, catechin equivalent.

IDifferent capital and small letters indicate significant differences of values in the same row between two makgeolli types and in the same column

between four extracts by four different solvents (p<0.05).
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Table 2. Differential antioxidant capacities of makgeolli added with omija by four different extraction solvent

Extraction solvent Control

Omija

EC;," Capacity (%, 4,) EC;, Capacity (%, 4,)

DPPH radical scavenging activity

MeOH:HCI 56.1 45.3+5.952 32.0 65.1:4.8"°

Water 21.5 77.5£4.4° 159 80.2+1.0°

Ethyl acetate 814 39.6+0.65 425 51.0+0.9%¢

EtOH 28.6 65.9+4.85 15.7 80.6+2.0%
Hydroxyl radical scavenging activity

MeOH:HCI 414 61.746.9% 30.6 75.3+1.74°

Water 36.2 76.9+4.95% 26.1 86.3+4.4%

Ethyl acetate 37.6 75.5+0.35 29.5 77.240.4"°

EtOH 33.6 82.8+0.5° 29.6 82.4+1.8
Superoxide dismutase-like activity

MeOH:HCI 31.5 69.6+2.9% 17.2 82.241.8%

Water 84.8 40.443.0% 475 51.3£4.2%

Ethyl acetate 27.7 65.7+£5.2% 132 82.142.94

EtOH 83.1 41.3+4.65 43.0 54.1£5.2%°
Reducing power

MeOH:HC1 26.0 2.02+0.16° 29.8 1.86+0.18°

Water 19.5 2.53+0.075 12.5 3.32+0.174

Ethyl acetate 32.9 1.70+0.285 23.1 2.11£0.20*

EtOH 39.5 1.60+0.115¢ 26.5 2.47+0.06™°

YEC,,, the effective concentration (mg/mL) at which the DPPH, hydroxyl and superoxide anion radicals were scavenged by 50% or the absorbance
was 1.0 for reducing power; Capacity (%, ,,,), antioxidant capacities (% or absorbance) at the extract concentration of 50 mg/mL.
IDifferent capital and small letters indicate significant differences of values in the same row between two makgeolli types and in the same column

between four extracts by four different solvents (p<0.05).
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Fig. 4. Sensory evaluation of makgeolli added with omija.
Symbols; -O-: control, - &-: makgeolli added with omija
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