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Antioxidant Activities and Quality Characteristics of Fermented and
Aged Garlic Yanggeng
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Department of Food & Nutrition, Chungnam National University

Abstract

The quality characteristics and antioxidant activities of Yanggeng prepared with different amounts of fermented and
aged garlic paste(0, 10, 20 or 30%) were determined. The pH of fermented and aged garlic Yanggeng decreased accor-
ding to the amount of added fermented and aged garlic paste, whereas the acidity increased. In addition, the lightness of
fermented and aged garlic Yanggeng decreased according to the amount of added fermented and aged garlic paste. In the
texture analysis, hardness, cohesiveness and springiness of fermented and aged garlic Yanggeng were lower than those
of the control. Total phenol content was highest in 30 % fermented and aged garlic Yanggeng. The antioxidant activities
of fermented and aged garlic Yanggeng increased according to the amount of added fermented and aged garlic paste.
The 1C50 value of 30% fermented and aged garlic Yanggeng was 45.1 mg/g for DPPH and 29.6 mg/g for hydroxyl
radical. The results of the sensory test showed that Yanggeng with 20% fermented and aged garlic paste had the highest
score in appearance, overall preference and texture. Based on these results, it was suggested that the addition of 20%
fermented and aged garlic to Yanggeng was appropriate for good food qualities both in terms of the physicochemical
and antioxidative activities.
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Table 1. Recipe of yanggeng preparation

Ingredients(g) ~ Control FAG” 10% FAG 20% FAG 30%
Red bean 100 20 80 70
Oligosaccharide 25 25 25 25
ferm;”a:ﬁz S“a;eaged 10 20 30
Agar 2 2 2 2

Y Fermented and aged garlic
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Water, Agar

| Stirring boiling for 15 min

Adding oligosaccharides

| Stirring boiling for 5 min

Adding cooked red bean and

fermented and aged garlic paste

| Stirring boiling for 10 min

Molding

| Cooling for 24 hours

Garlic yanggeng

Fig. 1. Scheme of yanggeng prepared with fermented and aged
garlic paste.
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Ay Aie SPSS(Statistical Package for Social  Sci-
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NE8Y 50 pLol 1.5x10* mM DPPH(ll dlphenyl -2- o} 2o} x| pHYl 6.34% 7 E=gkon Wasi
picryl hydrazyl)€< 150 pL& I3 & 30% Fol 3 o] FE7F F7F 55 pHatel @Al YERTE Shin
Table 2. pH and acidity of fermented and aged garlic yanggeng
Control FAG 10% FAG 20% FAG 30% F-Value P-Value
pH 6.34+0.01° 5.81+0.03 5.55+0.00° 5.35+0.01° 2442.96 0.00%**
Acidity 0.011+0.00" 0.058+0.00° 0.132+0.01° 0.188+0.00° 865.73 0.00%**

All values are Mean+S.D. *p<0.05, **p<0.01, ***p<0.001

4 Djfferent superscripts are significantly different by Duncan's multiple range test at p<0.05.
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Table 3. Hunter's color values of fermented and aged garlic yanggeng

L a b AE
Control 13.14+0.04° 4.95+0.04% 2.48+0.22° 84.17+0.05
FAG 10% 10.78+0.03° 3.85+0.05° 3.00+0.00° 86.48+0.04"
FAG 20% 11.11+0.02° 3.26+0.07° 2.88+0.02° 86.11+0.02°
FAG 30% 10.09+0.03" 2.72+047° 2.90+0.03° 87.13+0.03"
F-Vaue 5700.45 62.08 1.08 4792.30
P-Value 0.00%** 0.00%** 0.39 0.00%**

All velues are Mean+S.D. *p<0.05, **p<0.01, ***p<0.001

*4 Djfferent superscripts are significantly different by Duncan's multiple range test at p<0.05.
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Table 4. Texture of fermented and aged garlic yanggeng
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Attribute Control FAG 10% FAG 20% FAG 30 % F-Vaue P-Value
Hardness 2,167+91.9" 1,820+89.9% 1,885+104.6* 1,679+196.3 10.18 0.00%**
Springiness 0.70+0.12* 0.61+0.00° 0.66+0.01° 0.64+0.02* 1.25 0.33
Cohesiveness 0.60+0.12* 0.52+0.01% 0.49+0.01" 0.46+0.03" 334 0.06
Gumminess 1,308+238.8" 957+55.0* 930+71.7° 784+1335° 9.54 0.00%**
Chewiness 920+278.4° 590+42.8° 620+55.4° 505+72.3" 6.27 0.01*
Resilience 0.24+0.06* 0.19+0.00% 0.18+0.00” 0.16+0.01" 339 0.05

All values are MeantS.D. *p<0.05, **p<0.01, ***p<0.001

0 Different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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Table 5. Sensory properties of fermented and aged garlic yanggeng

Control FAG 10% FAG 20% FAG 30% F-Value P-Value
Appearance
Surface smoothness 5.4+1.3" 46£1.2° 5.0+1.3% 44413 350 0.02*
color 49+1.3° 5.5+1.2% 59+1.2° 6.8+1.7° 9.88 0.00%**
Flavor
fermented and aged garlic flavor ~ 1.0+0.0° 43+1.2° 5.7+1.0° 6.8+1.1° 212.23 0.00%**
Taste
Sweset tagte 5.5+1.26 46+1.2° 3.8+1.1° 3.2+1.3° 20.73 0.00%**
fermented and aged garlic taste 1.140.3" 48+1.2° 5.9+1.1° 7.0£1.0° 214.15 0.00%**
Texture
Springiness 48+1.1% 44+1.1% 5.0+1.1 48+1.3 1.14 0.34
Hardness 5.1+1.0° 5.2+1.1° 5.6+1.1° 5.0+1.4% 1.65 0.18
Adhesiveness 3.8+0.8° 3.8+0.8° 4.7+1.1° 45+15% 5.05 0.00%**

All values are Mean+S.D. *p<0.05, **p<0.01, ***p<0.001

4 Different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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Table 6. Preference of fermented and aged garlic yanggeng

Control FAG 10% FAG 20% FAG 30% F-Value P-Value
Appearance 6.6£1.3" 5.4+1.3 6.9+0.8° 3.8+15° 26.29 0.00%**
Flavor 6.5+1.4° 4.441.4° 6.4+1.0° 32415 27.58 0.00%**
Taste 6.8+1.2° 47413 6.8+1.0° 2.9+1.4° 57.52 0.00%**
Texture 6.6£0.8" 5.4+0.9° 6.9+0.8° 41414 30.36 0.00%**
Overall preference 6.8+1.0° 46+1.2° 7.240.9° 3.3+15° 45.98 0.00%**
Buy 6.6+1.2° 47415 6.740.9° 25+15° 42.69 0.00%**

All values are MeanS.D. *p<0.05, **p<0.01, ***p<0.001

4 Djfferent superscripts are sgnificantly different by Duncan's multiple range test at p<0.05.
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Fig. 2. DPPH radica scavenging activity of fermented and
aged garlic yanggeng.
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