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Abstract

The biological compounds such as vitamin C, carotenoids, hesperidin and naringin were determined in Yuza
grown in Geoje, Goseong, Gohung and Namhae. Also, activities of electron donating, nitrite scavenging and
tyrosinase were detected by concentration of water extracts made from Yuza peel. Vitamin C contents of flesh
sample were 6.34£0.12~10.74%1.25 mg/100 g and its contents of peel were 2.17~3.57 times higher than flesh.
The carotenoid contents of peel were higher than flesh, and its contents were abundant (over 6.0 mg/100 g)
in peel of Yuza grown in Goseong and Namhae-native, while Goheung-native and improved samples were
detected below 3.6 mg/100 g. The contents of total phenols were the highest in flesh (11.11%+0.10 mg/100 g)
and peel (31.76 mg/100 g) of Namhae-improve Yuza. The contents of hesperidin and naringin were about
4.81~7.80, 3.07~4.62 times higher in peel than flesh. Electron donating ability of water extracts made from
Yuza peel was 52.78+1.13~66.88+0.53%, in over 5 mg/mL; especially, its ability in Namhae sample was
significantly high in reaction system added over 5 mg/mL of water extracts. Nitrite scavenging ability in all
samples was below 30% in reaction system added 1 mg/mL of water extracts. Inhibition activity of tyrosinase
in reaction system added 2.5 mg/mlL of water extracts was only observed in Namhae samples, but the other
samples were increased in reaction system added over 5 mg/mL of water extracts.

Key words: yuza, electron donating ability, nitrite scavenging ability, tyrosinase inhibition activity

MOE

$AH(Citrus junos SIEB ex TANAKA)E £33, 7+&
& FAREoE H3te FSURe) Dz gFe
4~7 cm8) $HZE0o 2 X3 Lol =AY B )
2 Wk 997 SEESET 999 YRt @ 2
o g RE guao|th(l). A% B9E F HS By
27%, FF0] 15%, TAHE 13% =o)L 73] 9] H
% BAEZ T 7o R vate A5 A5
A3, FAeL o] vl o] TL Holth?2), F&e
e UE ukd Bt ohokst whekg EFS 9
o] 7|7} Fo} K HTIE FHuy} F2 20T
3). frAt Aol d2zRE £ 3|9 AET =
olete] S8, A} 507 o]g5o] gon wzlA

2
ot
>,

a

o Mo Ho
)

. Jo

O
-

oo o i oo W
O
o

ol R Lo
W:%zea

o

= oo

fCorresponding author. E-mail: snakju@gnu.ac.kr
Phone: 82-55-751-5975, Fax: 82-55-751-5971

£ 2o ASAA, AAADA, A5A|, 7)ok FEF 5oz
AEHE § 2 efelasol oln 2 dEA AW
A BRI C, S5 9, A, 89 Bt
ol Sl e B0l & o SeA ABAAY oluA
B A3 Qo] FHAA FAE R 440 AZE 9T
% HY WL A2 A8 A, IMF oI &
8 F% 9 H oz s AuEAe] Fa FA
S 20009 ol el AP BHZ B BYAES A
o olplA] Rzto= Askel $ask A Sehso] 20054

Al E A 2237 ha, 19,127%

A fAL 2plE A
6). B, fALT

ol 1A% F&stg ot o}
Araro]l Z7)ol| W XA E3t Yt

£ A7 ok el 3H 3t B,

=5 Soll FsiE A& B FAFAFo] 40% FEo) o]=7]

T &, 53 21771 1194 1298 §4 5 o

Jomg



AR F PR B, FFUL, F L FOE A
. A8 ¥
S 7bg el Bajo] Brh g, B
St #4280 ool 7bg B

o
Y
A2, A, 2R Fo2 o] 8HM A fiake a8 B
Al

o
N
f
5]
o
oo
e
=
-
R=)
L
X
=

1> :to fo e

& 73, 5z 29 T3S ved F2 AMEHL 5859
UdgEo L Wol AMEEE 5 td tEFE] AR
Aok @A e fA ﬂ%%—ﬁi% A ==, A,
FAAF, T2 ol 5 olFH fAHY, 138 754
AR o] Ao ATH6). FrAY shEF Y B T
o AF=EE i%% ), B39), R TF2ZE(10), 2HAX A o]

3), 4719 (14), 24 A(15) @ ofe]x
AZY(16) AZE A %x}—g_ Barol} H=dl Ay d7ls
TR 713 AEe] FA54 R 71540 U@ AT 1
o} gk,

S22 HA7}3F ks 3 AE o) o) -
A% VSN FAe AR WE AT
37153 AR fae RAAE goled
5 2 AToAE ole@ SuolA fare) Aeg
S SRk A A T2 BARES R
< ey s

-

14
e e
E My o

e ot o,

3
<

o]

e
o A

3
<

P

2 W

ARz 2 AR M=

FAHE 20073 112730 & & AE AA, 14, 15
2 3o A md %1%1 39t ol gAY Felake 747
NFE AFS st A8S R FHE
A= B2 B 23] ML U AAAZx st B715 AA
3 o B39} A5 Esta AE AAT g E7=
TA3} A7 AL B4 AER AT

FA4 FHul o] GFEFEE] AxE Fy] S st B
3 F A8 100 goll 581 TFHFE 718k 70°C L7
A 3AIZE Bt BFRYZSIHA 23] wHE FE3AY. FEE
2 Ay & FAAX Yo, AXEY FAE ST o
& 40°C FAC BEs Fu Ao AL AT FEF
&2 F= A {4 AE Ui FEEY S$d0x & FA
HRs 2 At

HIEIZI C ¥ & FIZE|c0l= X2k

A e} 7-5-2] vlEll Co] &3 hydrazine B4
o wet 3R on, F IIRE R EE AR 2 goll ofAl
=5 9AE 718l 33 WHE FE% F o]|F Rol BT
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10.74£1.25 mg/100 gol e, #3] F FaF2 1938047
~30.21+0.02 mg/100 g&. 2 3] o] Hleldl C o] IR
=tk #59] vER C g2 gall MFFAA 7P @k
<, 284 A FHFE olek FARE WAt 1%
FT2 A5 F HER C go] 7 9kom, ol 1%
APFTROE 802 H2 FFoldnt. FojoAe 11
A FAEE 19.38£0.47 mg/100 gol o™, 1 9]2] A]F oA
= 20 mg/100 g °]42] gFHS B Jung 5(25)0] B
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Table 1. Contents of vitamin C and carotenoids in flesh and peel of Yuza grown in different areas (mg/100 g)
Cultured area Vitamin C Carotenoids
Flesh Peel Flesh Peel

Geoje 10.17+1.05° 22.114+1.79° 0.22+0.01™ 4.89+0.02°
Goseong 6.34+0.12" 19.38+0.47° 0.33£0.06 6.01£0.04°
Goheung-native 9.43+0.26° 28.94+0.45° 0.19+0.01" 3.59+0.05"
Goheung-improve 10.74+1.25° 30.21+0.02 0.25+0.01° 3.35+0.04°
Namhae-native 7.59+0.64 24.03+0.14 0.14£0.04 6.18+£0.04"
Namhae-improve 6.14+0.11° 21.91+0.29° 0.37£0.04 5.44+0.044

All values are mean+SD (n=5).

“Means with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 2. Contents of total phenol and flavonoid in flesh and peel of Yuza grown in different areas (mg/100 g)
Cultured ar Total phenol Flavonoid

uitured area Flesh Peel Flesh Peel

Geoje 10.07£0.20° 31.38+0.09" 2.27+0.09" 10.99+0.58"¢
Goseong 6.42+0.19° 26.67+0.27 2.93+0.07™ 10.63+0.11™
Goheung-native 8.95+0.16° 27.46+0.04 1.95+0.04° 9.67+0.80°
Goheung-improve 8.60+0.10 29.61+0.03° 3.21+0.37° 11.87+0.60°
Namhae-native 9.26+0.08 31.64+0.02¢ 2.86+0.04™ 10.84+0.13™
Namhae-improve 11.11£0.10° 31.76+0.30° 3.93+0.12¢ 11.0340.37

All values are mean+SD (n=5).

“Means with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.

Table 3. Hesperidin and naringin contents in flesh and peel of Yuza grown in different areas (mg/100 g)
Cultured area Hesperidin Naringin
Flesh Peel Flesh Peel

Geoje 11.00+0.05° 85.76 +3.72° 9.73+0.02° 44.96+1.75"
Goseong 9.41+0.11° 45.30+1.18* 9.34+0.03° 28.69+0.85
Goheung-native 10.77 +0.04" 72.48+1.91% 9.62+0.02 38.70+0.90°
Goheung-improve 11.24+0.17" 7441+1.17° 9.84+0.08" 41.1943.22°
Nambhae-native 9.88+0.17" 69.92 +2.74° 9.20+0.01° 37.48+1.29°
Namhae-improve 10.18+0.06° 60.09+3.11° 8.97+0.05" 32.86+1.46"

All values are mean+SD (n=5).

“Means with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Lt 4 B 22 WhET) S7H) wet AT
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Table 4. DPPH radical scavenging ability of water extracts made from Yuza peel grown in different areas (%)
Concentration (mg/mL)
Cultured area 05 1 55 5 0
Geoje 16.04+0.29°° 25.38+0.80"P 45.67+0.38¢ 64.32+0.59% 80.39+2.288
Goseong 11.00+0.71* 20.39+0.76"" 35.95+0.49°" 52.78+1.13" 70.67+1.31°
Goheung 14.13+0.79°8 24.22+2.0P¢ 48.15+4.76° 65.8341.84% 82.78+0.32°
Namhae 1554 +2.19% 23.78+0.72"° 44.38+1.02" 66.88+0.53"P 84.24+1.56P

All values are mean+SD (n=5).

““Means with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
APMeans with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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rosinase A3 &3S YeEbH o] F27} tyrosinase E4S W
ERf 7] f8iA = 5 mg/mL o)de] =7t a7 EE FAe
g Jd9dth 25 mg/mL FEAME G NFFA
5.06+1.27%9] tyrosinase A& o] 9R2H, 5 mg/mL
T gl MEFA 45.29+139% 2 714 Ao
=% e} A B M= 20% wgtoz gAdoe] vroktt 10
mg/mL FXolMe 1A A BN 32.76+1.43% = A

Table 5. NO2 scavenging activity of water extracts made from Yuza peel grown in different areas (%)
Concentration (mg/mL)
Cultured area 05 1 25 5 0
Geoje 6.60+0.79"% 8.19+1.81"" 10.58+1.71"8 1559+2.09 24.95+1.82%
Goseong 1.94+0.86 4.44+1.37" 9.10+£1.04 16.95+0.86%8 26.33+0.95°
Goheung 9.36+0.87 11.68+1.03™" 13.06+0.84"¢ 17.41+3.60°4%¢ 25.62+1.20%
Namhae 7.96+2.61"¢ 9.79+256™" 14.45+3.08"P 2275471 29.72+1.84""

All values are mean+SD (n=5).

““*Means with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
ADPMeans with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 6. Tyrosinase inhibition activity of water extracts made from Yuza peel grown in different areas

3

S g - g

1}=
-

(%)

Concentration (mg/mL)

Cultured area

05 1 25 5 10
Geoje = — — 19.42+3.81% 43.15+2.38"8
Goseong - - - 6.35+2.58" 32.76+1.43"
Goheung — — — 9.75+0.67" 50.36+2.38"C
Namhae - - 5.06+1.27° 45.29+1.39"° 69.21+1.91

l)'I‘yrosinase inhibition activity was not showed.
All valus are mean+SD (n=5).

““Means with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
ADMeans with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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