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Abstract This study investigated the antioxidant properties of yangha(Zingiber mioga Rosc) and quality characteristics of
kimchi with added yangha during a 21-day fermentation process at 4°C. Yangha was added to salted cabbage at
concentrations of 0, 5, 10, and 15% (w/w). The quality characteristics of kimchi with added yangha were determined
by measuring pH, salinity, mineral contents, lactic acid bacteria amounts, color value and sensory evaluation. From
the results, total phenolic (3.85 pM quercetin equivalent/g) and total flavonoids (0.49 pM quercetin equivalent/g)
contents were measured in yangha. The number of lactic acid bacteria of kimchi with added yangha significantly
increased with increasing yangha content, especially 10%. The brightness value increased with increasing yangha
content. However, the redness tended to decrease by the addition of 10% and 15% yangha. The consumer acceptability
score for the kimchi with added 10% yangha ranked significantly higher than that of the other groups in overall
acceptability, taste, flavor, and color(p<0.05). From these results, we suggest that yangha may be used as a natural
antioxidant and that it is a good food ingredient for increasing the functionality and consumer acceptability of kimchi.
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Table 1. Total Composition of kimchi added Yangha (g)

Ingredient 0% 5% 10% 15%
Brined baechu cabbage" 1000 100.0 1000  100.0
Red pepper powder 5.0 5.0 5.0 5.0
Crushed garlic 2.5 2.5 2.5 2.5
Crushed ginger 0.5 0.5 0.5 0.5
Salted anchovy juice 3.0 3.0 3.0 3.0
Salted shrimp juice 3.0 3.0 3.0 3.0
Radish 10.0 10.0 10.0 10.0
Green onion 2.5 2.5 25 2.5
Sugar 0.5 0.5 0.5 0.5
Crushed Yangha” 0.0 5.0 10.0 15.0
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UKimchi cabbage was brined in 10% salt solution
?Crushed Yangha(Zingiber mioga R.) was added in a proportion of
0, 5, 10, or 15 % of the brined baechu cabbage
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Table 2. Total phenolic and flavonoid contents in 70%
ethanol extracts of Yangha(Zingiber mioga R.)
UM quercetin equivalent /g

TPC TFC

Yangha 3.85+0.18 0.49+0.08

Yangha (Zingiber mioga R.)
TPC : Total Phenolic Content
TFC : Total Flavonoid Content
Values are MeantSD
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Table 3. Free radical scavenging ability of 70% ethanol
extract of Yangha(Zingiber mioga R.) by
DPPH and ABTS.

DPPH
free radical

ABTS
radical scavenging
scavenging activity activity (%)

(%)
68.41+1.27
97.12+0.84
Yangha (Zingiber mioga R.)
DPPH : 2,2’-Diphenyl-1-pycryl-hydrazil
ABTS : 2’-Azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid
Values are Mean+SD

54.24+0.87
98.63+0.75

Yangha
Ascorbic acid
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Fig. 1. Free radical scavenging Ferric reducing antioxidant
power of Yangha(Zingiber mioga R.)
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Table 4. Composition of Yangha kimchi
Yangha (%)
0 5 10 15
Lactic acid bacteria 3 3 3 3
(CFUg) 0.81x10° 1.30x10° 1.80x10° 1.50x10
Salinity (%) 1.50 1.52 1.64 1.69
Moisture (%) 89.72 88.76 89.05 89.50
Crude ash (%) 3.04 3.11 3.16 3.03
pH 4.22 4.27 4.39 443
Crude fat (%) 035 0.53 041 0.44
Na (mg/100g) 48116 51508  548.62  469.70
Ca (mg/100g) 49.77 47.51 35.71 43.54
K (mg/100g) 34451 369.79 325.83 354.85
Fe (mg/100g) 0.56 0.57 0.51 0.58
Fructose (g/100g) 0.59 0.47 0.55 0.47
Glucose (g/100g) 0.98 1.04 1.12 1.12
Lactose (g/100g) 0 0 0 0
Maltose (g/100g) 0 0 0 0
Sucrose (g/100g) 0 0 0 0
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Table 5. Effects of Yangha on Hunter’s color values

of kimchi
Yangha
%) L a b
0 32.24+0.82"" 5.72+1.37" 4.57+0.58
5 36.18+1.04° 5.66+0.88™ 4.78+1.09
10 39.73+0.93% 5.51+1.23% 5.19:0.80
15 40.05+1.18° 5.42+0.95° 5.03+1.21
"Mean+S.D.

““Means with different letters in same column are significantly
different by Duncan’s multiple range test (p<0.05)
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Table 6. Effects of Yangha on sensory quality of kimchi

Yangha Overall
(%g)h Color Taste Flavor acceptability
0 2.5+0.4" 2.7£1.1° 2.9£1.1° 2.840.7"
5 3.1£0.9 3.240.5° 3.740.9° 3.3+0.8"
10 3712 4.2+0.6" 4.4£03° 4.7£0.6°
15 3.6+0.7 4.0£0.9° 3.9+0.8" 4.0+1.0
YMean+S.D.

““Means with different letters in same column are significantly
different by Duncan’s multiple range test (p<0.05)
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