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The effects of fruit maturation on changes in the total phenolics, flavonoids, and carotenoids of meth-
anolic extracts of Citrus sudachi, in addition to its antioxidant and antidiabetic activities, were
determined. Generally, the concentration of these chemical constituents increased as C. sudachi reached
maturity. C. sudachi contained high levels of total phenolics, flavonoids, and carotenoids at maturity,
contributing 6339.5 mg of gallic acid equivalent per 100 g, 2364.2 mg of rutin equivalent per 100 g,
and 678.7 mg/ml, respectively. The scavenging activities of 1,1-diphenyl-2-picryl hydrazyl (DPPH), hy-
drogen peroxide and nitric oxide radicals and the reducing power of mature fruits were significantly
higher at all data points than those of immature fruits (p<0.05). In contrast, the ferrous ion chelating
activity of mature and immature C. sudachi fruits was similar. The 50% effective concentrations (ECso)
of mature fruits were 4.1+0.10 mg/ml for scavenging DPPH radicals, 3.1£0.02 mg/ml for scavenging
hydrogen peroxide, 3.9+0.01 mg/ml for scavenging nitric oxide, and 3.8£0.02 mg/ml for chelating fer-
rous ion. The antidiabetic activity of C. sudachi was studied in vitro using the a-glucosidase inhibitory
method. The inhibitory activity of mature C. sudachi fruits on a-glucosidase was higher than that of
immature fruits. These results suggest that the content of bioactive compounds and the antioxidant
and antidiabetic activities of C. sudachi change during maturation. These findings can be further ex-
tended to exploit them for their possible application for the preservation of food products, as well
as their use as health supplements and nutraceuticals.
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Hydrogen peroxide 27s &%
Hydrogen peroxide 7% %2 Kim¢| W [20]< ©] &
AT AR F& &9 80 ulol 10 mM hydrogen peroxide
20 pl, 0.1 M phosphate buffer (pH 5.0)& &3} 37Tl A
£ 2F ¥ ARl & 1.25 mM 2,2 -azino-bis (3-ethylbenzthia-
zoline)-6-sulfonic acid (ABTS) 30 ul, peroxidase (1 U/ml) 30
il £ 748 37ColA 108 7+ WHSA 7)1 405 nmol A &3
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2 U/ml a-glucosidase 50 ploll & & E+ 50 mM sodium
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o] W3t A= 34 0}04 *7%—% Al A TH18].

dF #2299 DPPH #dZ 2A% S
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Table 1. Total phenolic, flavonoid and carotenoids content of Citrus sudachi

Content

Harvesting time ; D
Total phenolic (mg GAE/100 g)

Total flavonoid (mg RE/100 g)z)

Total carotenoids (mg/ml)

5191.4+385.5
6339.5+244.5*

Immature
Mature

2364.2+46.6
2833.3+121.4*

447.2+1.5
678.710.6*

"Total phenolic content, expressed as mg gallic acid equivalent (GAE) per 100 g of dried weight; “Total flavonoid content, expressed
as mg rutin equivalent (RE) per 100 g of dried weight. Values are means + SD of three separated experiments. Data were statistically
analyzed by independent sample t-test. *Values are significantly different from immature (p<0.05).
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Fig. 1. DPPH radical scavenging activity and 50% effective con-
centration (ECso) of Citrus sudachi. Values are means +*
SD of three separated experiments. Data were statisti-
cally analyzed by independent sample t-test. *Values are
significantly different from immature fruit (p<0.05).
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Hydrogen peroxide 2715 &3
Hydrogen peroxide= DNA 3 ©#d& ERFA 7| A 3
st A S FAeeE Aow dHA o 1 AR
w3 9 AW T 2T RuHI 1]
Hydrogen peroxide £71%5 & ZAF A3+ Fig. 29 2]
TYEHOE A% FUhEstE A¥S BAoH A5
4 ECx°] 3.1 mg/mli n] &3] ECy 35 mg/mls} H w3k
Tz Aozt e AR Yey 4579 hydrogen
peroxide 27%°] © Hold& & 4 AATHp<0.05). Kim
T AF 2F AYE ¢# 7339 £347]% hydrogen
peroxide 244 & 7‘/\}5& A% T AAS] A
I sty Az A2 94 FATEG 119 $3E0]

O =2 45 YE A E}L Ruste] B A3 G A
& BEAtH22]. Kim®| 974 hydrogen peroxide 47 &
4 9] 1Cx0] 072~1.03 mg/mlel] ¥3[20] & 72| ECx2)
FAZF w2 ol A FF5 9 A 849 2o Tl T
Aoz #odH.

Nitric oxide2A71s &3
Nitric oxide synthase (NOS)el A A3 5 & nitric oxide®
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Fig. 2. Hydrogen peroxide scavenging activity and 50% effective
concentration (ECsy) of Citrus sudachi. Values are means
1 SD of three separated experiments. Data were statisti-
cally analyzed by independent sample t-test. *Values are
significantly different from immature fruit (p<0.05).
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Nitric oxide 7% Fig. 3% Zo] =7} 3718355 4
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ICsy #(0.66~3.08 mg/ml) 2. th= A 274 5 A TH20]. Kim &
2 RE AEFo] Y&EE4E nitric oxide £ 5°] F7F
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Fig. 3. Nitric oxide scavenging activity and 50% effective con-
centration (ECso) of Citrus sudachi. Values are means *
SD of three separated experiments. Data were statisti-
cally analyzed by independent sample t-test. *Values are
significantly different from immature fruit (p<0.05).
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Fig. 4. Ferrous ion chelating activity and 50% effective concen-
tration (ECso) of Citrus sudachi. Values are means + SD
of three separated experiments. Data were statistically
analyzed by independent sample t-test. *Values are sig-
nificantly different from immature fruit (p<0.05).
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Fig. 5. Reducing power of Citrus sudachi. Values are means *
SD of three separated experiments. Data were statisti-
cally analyzed by independent sample t-test. *Values are
significantly different from immature fruit (p<0.05).
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Fig. 6. a-Glucosidase inhibitor activity of Citrus sudachi. Values
are means * SD of three separated experiments. Data
were statistically analyzed by independent sample t-test.
*Values are significantly different from immature fruit
(p<0.05).
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