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Comparison of Antioxidative Activities of Fuji Apples Parts
according to Production Region

Hye-Yeol Bangl, Sun-Duk Chol, Dongman Kimz, and Gun-Hee Kim'

!Department of Food & Nutrition, Duksung Women’s University
?Korea Food Research Institute

ABSTRACT To observe the functionality of Fuji apples, this study compared and analyzed the general and anti-oxida-
tive components of apples based on production region. This study found that DPPH radical scavenging activities among
parts of apple from the Chungju region were 82.84% in peels, 26.98% in peel-flesh, and 18.89% in apple flesh,
and these values were lower than those from other regions (P<0.01). Antioxidative was 48.64% in the apple core,
which was higher than those in peel-flesh and apple flesh. ABTS radical scavenging activity was highest (79.80%)
in peels of apples from the Andong region, whereas values in peel-flesh and apple flesh were highest in apples from
the Yesan region (P<0.01). For antioxidative activities in the apple core, apples from the Chungju region showed
more than twice the value (52.34%) of other regions. Phenol contents in peels were significantly high [12.03 mg
gallic acid equivalent (GAE)/g] in apples from the Muju region, whereas phenol contents in peel-flesh were high
(6.01 mg GAE/g) in those from the Andong region. Antioxidative activity in apple flesh was significantly high (5.57
mg GAE/g) in apples from the Yesan region. For antioxidative activities in the apple core, apples from Chungju
region showed a relatively high value (6.53 mg GAE/g) (P<0.01), although values were low in apple peel, peel-flesh,
and apple flesh. For the combined amount of flavonoids, values in apples from the Yesan region were high in apple
peel, peel-flesh, and apple core [56.23 mg quercetin equivalent (QE)/g (P<0.01), 4.05 mg QE/g (P<0.05), and 4.00
mg QE/g (P<0.01), respectively], whereas flavonoid content in apples from the Andong region was high in apple
flesh [4.35 mg QE/g (P<0.01)]. The results show that anti-oxidative activities were relatively higher in apple peel
than flesh.

Key words: DPPH, ABTS, phenol contents, flavonoid, peel
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Table 1. Quality characteristics of Fuji apples by cultivated areas
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Index Area AI) Area B Area C Area D Area E
Weight (g) 245164257077 230.05£34.01°  292.51428.73°  257.35424.76°  290.29+12.11°
Total soluble solid (°Brix) 12.7740.83" 13.72+1.04° 12.07+1.02° 12.80+1.02% 13.3240.59"
Hardness-peel (N) 32.78+8.35 28.16+5.37 28.2044.63 29.1145.68 31.2045.75
Hardness-flesh (N) 16.82+3.24" 17.8342.92" 13.89+1.99" 15.89+3.52% 15.1243.25%
Color (L) (peel) 46.40+6.59 44.92+6.42 44.14%6.17 43.0545.67 40.47+5.02
Color (a) (peel) 16.74+7.69 15.99+7.60 17.8845.77 17.74+6.34 22.05+4.31
Color (b) (peel) 18.79+4.03 18.4444.43 15.4043.39 15.7543.29 13.9442.96
Color (L) (flesh) 75.0241.80 73.47+1.13 75.00+0.43 74.23+1.15 74.5041.13
Color (a) (flesh) -3.40+0.81 -3.19+0.95 -3.33£0.71 -3.52+0.48 -3.16+0.88
Color (b) (flesh) 17.83+1.68 20.40+2.34 18.6621.70 20.05+2.70 19.19+1.31

DArea A: Andong, B: Yesan, C: Chungju, D: Muju, E: Geochang.

2)Each value represented mean+SD (n=10).

Means with different letters (a-c) within same row followed by different letters are significantly different by Duncan's multiple

range test (P<0.05).
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Fig. 1. Total soluble solid in peel, peel-flesh, flesh, and core of Fuji apples by cultivated areas. Area A, Andong; B, Yesan; C,
Chungju; D, Muju; E, Geochang. Means with different letters (a-c) on the bars within same group are significantly different by

Duncan's multiple range test (P<0.01).

Table 2. pH and titratable acidity in peel, peel-flesh, flesh, and core of Fuji apples by cultivated areas

Treatment pH (%) Titratable acidity (%)

Area A" Area B Area C Area D Area E Area A Area B Area C Area D Area E
Peel 4.47+0.06" 4.62+0.04 4.88+0.05 4.97+0.03 4.78+0.18 0.27+0.03 0.36+0.05 0.23+0.03 0.20£0.02 0.41%0.01
Peel-flesh 4.72+0.20 4.57+0.06 4.72+0.03 4.77+0.05 4.58+0.07 0.22+0.02 0.25+£0.02 0.19+£0.05 0.12+0.01 0.30+0.02
Flesh 4.70+£0.18 4.42+0.06 4.80+0.09 4.70+0.18 4.64+0.08 0.12+0.01 0.27+0.03 0.14+0.04 0.17+£0.02 0.21£0.02
Core 0.31+0.02 0.14+0.01 0.23+0.05 0.22+0.02 0.25+0.02 0.31+0.02 0.14+0.01 0.23£0.05 0.22+0.02 0.25+0.02

VArea A: Andong, B: Yesan, C: Chungju, D: Muju, E: Geochang.

YEach value represented mean+SD (n=3).
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Fig. 2. DPPH radical scavenging activity in peel, peel-flesh, flesh, and core of Fuji apples by cultivated areas. Area A, Andong;
B, Yesan; C, Chungju; D, Muju; E, Geochang. Means with different letters (a-d) on the bars within same group are significantly
different by Duncan's multiple range test (P<0.01).
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Fig. 3. ABTS radical scavenging activity in peel, peel-flesh, flesh, and core of Fuji apples by cultivated areas. Area A, Andong;
B, Yesan; C, Chungju; D, Muju; E, Geochang. Means with different letters (a-e) on the bars within same group are significantly
different by Duncan's multiple range test (P<0.01).
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Table 3. Contents of total phenolics in peel, peel-flesh, flesh, and core of Fuji apples by cultivated areas

Total phenol contents (mg GAE/g extract powder)

Treatment Area AV Area B Area C Area D Area E

Peel” 11.13+£0.05™ 8.54+0.15"° 6.58+0.03" 12.03+0.45° 7.51£0.10®
Peel-flesh 6.0120.05° 5.45+0.05% 5.15+0.03" 5.51£0.01° 5.13+0.03"
Flesh 5.09£0.05" 6.2120.05" 4.57+0.03" 5.57+0.05° 4.51£0.03"
Core 5.01£0.03"® 5.1120.05° 6.53+0.05° 5.0240.05% 4.58+0.03"

YArea A: Andong, B: Yesan, C: Chungju, D: Muju, E: Geochang.

2)Each value represented mean+SD (n=3).

Means with different letters (a-c) within same row are significantly different by Duncan's multiple range test (P<0.05).
“Means with different letters (a-d) within same row are significantly different by Duncan's multiple range test (P<0.01).

Table 4. Contents of total flavonoids in peel, peel-flesh, flesh, and core of Fuji apples by cultivated areas

Total flavonoid contents (mg QE/g extract powder)

Treatment Area A Area B Area C Area D Area E

Peel” 28.10£0.17° 56.23+0.16° 62.10+£0.09° 28.30+0.03° 35.05+0.21°
Peel-flesh 3.90£0.01% 4.05+0.01° 4.00£0.01"™ 3.80£0.01° 3.75+0.01°
Flesh 4.35+0.01° 3.75+0.01° 3.90+0.01° 3.75+0.01° 3.60+0.01°
Core 4.00+0.01° 3.85+0.01% 3.90+0.01" 3.90+0.01%° 3.65+0.01°

1)Area A: Andong, B: Yesan, C: Chungju, D: Muju, E: Geochang.

*Each value represented mean+SD (n=3).

"Means with different letters (a-c) within same row are significantly different by Duncan's multiple range test (P<0.05).
Means with different letters (a-c) within same row are significantly different by Duncan's multiple range test (P<0.01).
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