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Antioxidative Activities of New Citrus Hybrid ‘Hamilgam’ Peel Extracts
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ABSTRACT : The major objective of this study was to investigate the usability as cultivar for processing of new Citrus
hybrid ‘Hamilgam’. We investigated various antioxidant activities, such as DPPH radical, ABTS radical, Hydroxyl radical
and Superoxide anion radical effect, along with total polyphenol content and total flavonoid content of Citrus hybrid ‘Hamil-
gam’, C. unshiu, C. natsudaidai. The total polyphenol content and total flavonoid content were the highest in the Hamilgam.
The major flavonoids of Hamilgam and Natsudaidai were naringin and neohesperidin, and those of Unshu were narirutin
and hesperidin, as determined by HPLC. Especially, the neohesperidin content of Hamilgam showed much higher (100
times over) than that of Unshu. However, the aglycone form was not found. DPPH and ABTS radical scavenging activities
were the highest in Hamilgam peels. Hydroxyl radical scavenging activity was high in the order of Unshu, Hamilgam and
Natsudaidai. Superoxide anion radical scavenging of 3 cultivars peels displayed low activities compared to DPPH and ABTS
radical scavenging. Based on these results, Hamilgam peel extracts possess antioxidant activities and may thus serve as

potential sources of functional food, cosmetic products, etc.
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6. High Performance Liquid Chromatography (HPLC)
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Table 1. Free sugars and organic acid content of citrus cultivars.

o FES2| s gy

(g/100 ml juice weight)

Free sugar conc.

Organic acid conc.

Cultivar
Total Glucose Fructose Sucrose Total Oxalic acid Citric acid Malic acid
Unshu 7.88+067a 1.22+0.16a 1.47+0.14a 5.19+0.44a 0.64 +0.02b 0.06 £0.01a 0.53 +£0.02b 0.05 + 0.01b*
Natsudaidai 6.99+1.64a 1.19+0.1a 1.25+0.17ab 4.56 + 1.39a 2.76 +0.2a 0.04 £0.01b 2.59+0.19a 0.13 £0.01a
Hamilgam 464+0.17b 1.04+0.04a 1.12+0.1b 2.47 £0.22b 3.04+032a 0.03+0.01b 2.87+0.3a 0.13 £0.03a

*Each value is expressed as mean + SD (n =

Table 2. Total polyphenol and total flavonoid contents of methanol
extract from citrus peels.

Total polyphenol Total flavonoid

Cultivar (ngfg. CAE**) (ngfg QF)

Unshu 250.6 + 2.3c 43.3 +1.3c*
Natsudaidai 291.0 + 4.6b 47.7 £0.2b
Hamilgam 312.8 = 4.6a 50.1 £ 0.1a

*Each value is expressed as mean + SD (n = 3). Values followed by
the same letter are not significantly different (p < 0.05).
**CAE; gallic acid equivalent, QE; quercetin equivalent.
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E3lgtEE] Bol ghrEo] dom, Tkt FSHT o
o wo| ghawo] 9ol HuHATH (Kim er al, 2006;
Yusof e al., 1990). thi--2] &R0 EAjsh= Hl=A 31
EE2 E‘Z} ol phenolic hydroxyl’|E 7|2 & W=

siEEA SEtEeolee A s ol AdHeR
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v <Fd3} (Shahidi and Wanasundara, 1992), ©h§2d 2 A
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Lee et al, 2008a; Kang et al., 2002).

3). Values followed by the same letter are not significantly different (p < 0.05).
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o} 2t F Zgle g9k shugdol 3128 mgel 2 7H
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g]_?ﬂ-ﬂi oﬂa]-& _9_01101]/\1 iﬂ-*uﬁ_i m-/\ngh:]_ §]- 61-0 o]_
"=k ascorbic acid, MEA 3EE 59 ke EFREHE
AR} $4Z Aol DPPH-HE $1EHA Zo wepa
o] oz ey FAwrl 7HAHCTH (Park and Kim,
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Table 3. DPPH radical scavenging activity (%) of methanol extract from citrus peels.

Extracts (zg/mL)

Cultivar ICs0 (g/mL)
62.5 125 250 500
Unshu 20.7 £0.9b 29.2£1.4b 443 +2.c 69.1 £ 3.4b* 292
Natsudaidai 229+ 1.6ab 32.8+2.1b 50.2 £ 2.9b 69.5 + 3.8b 254
Hamilgam 25.5 £ 1.5a 37.7 £ 1.7a 57.8 £3.1a 88.7 = 4.6a 189

*Each value is expressed as mean = SD (n = 3). Values followed by the same letter are not significantly different (p <0.05).
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Table 4. Hydroxyl radical scavenging activity (%) of methanol
extract from citrus peels.

Extracts (zg/mL)

Cultivar
125 250 500
Unshu 37.0£0.2a 47.6 + 0.3a 49.0 £ 0.6a*
Natsudaidai  28.9 + 0.7c 40.3 £2.5b 47.8 £ 0.6a
Hamilgam 31.0 £ 0.9b 39.7 £ 0.9b 45.7 +0.8b

*Each value is expressed as mean + SD (n = 3). Values followed by
the same letter are not significantly different (p < 0.05).

Table 5. ABTS radical scavenging activity (%) of methanol extract
from citrus peels.
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ksl %5 =4l DPPH radical 271533 o] &
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persulfate®}e] W02 E-fo] HEMS HA| Hw JLksHA|
£ ristel weh gk S0 g ehlE= HRPHO R ABTS
radical %ol EA AHegHolgtl ) (Park and Lee,
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F7l wt %S STk em, Atk 739 125 pg/
mL, 257274 s 250 g/mle] W2 FEE FolMk
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Table 6. Superoxide anion radical scavenging activity (%) of
methanol extract from citrus peels.

Extracts (zg/mL)
125 250 500 1000

Cultivar

Extracts (ug/mL)
125 250 500 1000

Cultivar

Unshu 36.7£1.0b 51.9+0.9b 70.7 £ 0.9b 87.7 £ 0.4b*
Natsudaidai 37.5 + 1.3b 50.7 £ 0.9b 69.6 = 0.5b 86.6 £ 0.6¢
Hamilgam 52.4 £0.1a 67.5+0.9a 79.7 +0.2a 88.9+0.2a

Unshu 15.5+24a* 19.7+1.8 272+1.7 294+23
Natsudaidai 10.7 £1.7b 19.9+1.2 271 +1.1 329+28
Hamilgam 3.6 £+09c 184 +2.7 249+27 30.9+22

*Each value is expressed as mean + SD (n = 3). Values followed by
the same letter are not significantly different (p < 0.05).
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*Each value is expressed as mean + SD (n = 3). Values followed by
the same letter are not significantly different (p < 0.05).
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Table 7. Flavonoids contents (ug/g) of citrus peel extract identified by HPLC.

Cultivar Rutin Narirutin Naringin Hesperidin ~ Neohesperidin ~ Naringenin Hesperetin

Unshu 2794 £91.6a 1,548.2+379.0a 96.0+x149c 753.0+84.8a  12.8+2.3c** n.d* n.d
Natsudaidai ~ 48.0 + 5.6b 1279 £16.3c 1,174.2£143.2b  45.7 £14.7c 479.1 +73.6b nd n.d
Hamilgam 50.6 + 5.6b 3240+43.8b 1,871.4+£118.8a 93.4+15.0b 1,350.8+167.7a n.d n.d

*n.d; not detected.

**Each value is expressed as mean = SD (n = 3). Values followed by the same letter are not significantly different (p < 0.05).
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