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Abstract

The antioxidant activity of hot water extracts made from Yuza (Citrus junos SIEB ex TANAKA) cultivated in Namhae
Changseon, Seolcheon and Idong-myeon was analyzed. The total phenolic compound content was significantly higher
in the Seolcheon sample (116.06 mg/100 g) than in Idong or Changseon. Flavonoids and hesperidin contents were not
significantly different among samples. The electron-donating ability of the Yuza peel hot water extracts was activated to
over 55% in all samples with 5,000 ng/mL added to the reaction system, with especially high in the Seolcheon sample
(85.70%). Also, the reducing powder in 10,000 pg/mL added to the reaction system was showed significantly higher in
the Seolcheon (0.82) than in the other samples. The ABT cation decolorization capacity of Yuza peel extracts was
activated to over 50% in all samples when 5,000 pg/mL of water extracts were added to the reaction mixture, and the
activity was the highest (67.59%) in the Idong samples. The nitric oxide scavenging activity was lower than 45% in all
samples, with the activity of Changseon significantely lower than the other samples. The antioxidant activity of the
B-carotene linoleic acid system was 33.30~42.22% when 1,000 pg/mL water extracts was added to the reaction
mixtures, of which the activity in the Yuza cultivated in Seolcheon showed the highest.
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HIER Co} Eoll 9% axjent oy} Hdoju} A
@o] £l polyphenol 53] flavonoidF2] &5
B8] )3 AT Vinson JA 5 2001, Lee KW 5 2002,
Hertog MG & 1993).

ERde s SFNEFRY, ES(HINE), 87T
Fol( A MR E) ol S8k AHyuza Citrus junos SIEB
ex TANAKA)E 7|$ ®Wslol| vizksie] A4t 7]20] 13~
15C, 99+ a7l 15T W9, 9232 A7 2,400
AIZE o] B AW A 1,500 mm oSl o=
AR Go] Aol FUdME HEPd®E 1E, o4%,
A5, A=t A AR, @i, 59 A A Ay
F31 YITHMinistry of Agriculture and Forestry 2007, Byun
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A e HYET Lo|5HA
AAT 7 e AHE 7 At Yoo KM 5 2005b,
Park SK&} Shon MY 2006). WehA fA= HSETE 7
g o83ty FAAE WEAY A, +AE, A
e Axdh=r o]&EHa Ut

AF7HA FAbel e AFEE dUAE 9 /29,
o4t f714bt 22 I Hdi(Lee YC 1994), 25
el Foll B3k Alo] t R0 S (Jeong JW 5 1994,
Sen MP2} Seamen S 1981), =&oll &4 FAF FE5=
o] Alg] &Aol g Brt= &EsiAl W= K Lee
SJ & 2005b). A Tl =] A= carotenoid, bio-
flavonoid ¥ terpenes 5= ¥ZF LDL F#H =HES A3}
A7]13(Bok SH % 1999) HDL ¥ 2HE S =9)
o &84 Aol MAHES TAaAZIT= R I(Calabro
S 2004)9F o] ARl Wi dgesHl 242 A
Y gl g 715489 e dEe A7 2 aF
TS AESaA st W A I 9
THCha JY 2} Cho YS 2001, Yoo KM$} Hwang IK 2004a,
Shin JH & 2004). =3t Fb= o 317 EAFoRE
JE, 7, "7 59 304 MFoR FEHIL oH,
3| FooAE AR Sdle] duste FaAs
T Qe HA o] R 4n] EdC)] RghsiHA
BARE M7 F43%] 7 s FA ol tHMini-
stry of Agriculture and Forestry 2007).
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dstel fat Aule) A5 FEELS AZD e 44
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1. A8l T2

2007 1€l el FAdH, AdH F o] sHA A
22 #Rl & A AAE St 25 E9 23] A
gk vy #oE Bt @eFEES AR v
g A A9 100 goll 5Eie] FRTFE VR 70T &

£29 & Hs ¥ EFEEL0|E

|& 32 Folin-Denis¥(Gutfinger T 1981)l w}
2} 700 nmollA SFEE AN O, caffeic acid(Sigma
chemical Co. St. Louis, USA)E AR&3le] A& ZFAHTF
Ao RRE F e FFES =S

% ZgH0|=E Moreno MI 5(2000)2] HHHol wle}
415 nmollA FBEE SAT 5 quercetin(Sigma che-
mical Co. St. Louis, USA)S ZTFEZ sl A& F=F
AFACEREH FE25 T THS ALt

i)

3. Z&29| hesperidin & naringin &2

A A3 dFFEEC hesperidin 2 naringin 3
Davis H'H(1947)°ll w2} E5-F2E 1 mLol 90% diethy-
lene glycol 8<% 10 mL % 1 N-NaOH 1 mLE *}&=
7¥ete] 30ColA 147 7Fe @ F 420 nmellA F3%
& 43t N T FEFS FFEZQ hesperidin B
naringin(Sigma chemical Co. St. Louis, USA)S AM8-5t
A FIAS 238t 4SStk

4, DPPHO| Ci$t MXIZ 0 s =H

AAFFI A2 Blois MS(1958)2] HH S W5
diphenyl-2-picrylhydrazyl(DPPH)l| 3t HAlgo] &E3E
2439 tE. & e8] 5 mg/100 mL FEZ A X3
DPPH €% 2 mLo| 555 243 AR F=E |
S Yol 33 o A2olA 2087 W-SAZl F 525
melA FFEE SASYL AT TS ASHT
o} 27Tl FHE (%) 2 JERASITE

e

5. =t =3

Oyaizu M(1986)2] ol wet A]E 1 mLol| phsosphate
buffer(200 mM, pH 6.6) 2 1%<] potassium ferricyanide
1 mLE 2R 748 ths 50T 87304 20%3t §F
SAAT. o719 10% TCA €H4-& 1 mL 7Fsl4] 13,500xg
ANA 1583 AT & 4 AHA 1 mLoll SF
F2h 1 mL# 7hete] &3t

Z 9 ferric chloride® 7} shat &
700 nmolM FFEE AT AR UHS F
F=o o= Yepodth

6. ABTs radical 2715 =3

ABTs radical 2275 &4 Re R 5(1999)2] "o
e} 7 mM ABTs -89l potassium persulfates 2.4 mM
o] H=& &3jAIZ tha HolA 12~16A1%F &<t ®F
SAFTE °lF 414 nmollM FBE 1.5 At HES S
FrE 343 89 3 mLoll ASEY | mLE 718l
Ao A 1087 WHEAIA 414 nmelA FFEE A
35T ABTs radical &7 ABH7Me} FH719

A\
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7. Hydroxyl radical 275 &3

Gutteridge JM(1984)2] Hryioll wz} Ald&e] 1| mM
FeSO/EDTA £ 0.2 mL, 10 mM 2-deoxyribose 0.2 mL,
A8 894 02 mL, 0.1 M phosphate buffer(pH 7.4) 1.2
mL % 10 mM H;0, 0.2 mLE A Z 718k 37°ColA]
IAZE HHEAIZL 5 2.8% TCASY 1 mLE 7Fskal 95T
FEFANA 1083 RESAIR B g8t 532 nmol)
A FFEE A9 A5 hydroxyl radical &A%
< o Aol met Algbetat

Hydroxyl radical scavenging activity (%) = (1 -%) %100

O : Absorbance of no treatment at 532 nm
A : Absorbance of sample treatment at 532 nm
B : Absorbance of control treatment at 532 nm

8. Nitrite
Nitrite 471%-2 Kato H 5(1987)3} Kim DS %(1987)
o el @l 1 mM NaNO, &9 1 mLell 2+ A& &
o | mLE 7}8haL 0.1 NHCI?LpH 252 BA% 0.2 M
citrate bufferg 7}t ¥ F3E 10 mLE 3ITE ©]
/Y-S 37CAA 1ARE REGAIZD & 24 95 | mLE
H3sle] 2% acetic acid 3 mL2} 30% acetic acidZ AR&-
ZZol A 23+ Griess reagent(1% sulfanilic acid : 1%
naphthylamine = 1 : 1) 0.4 ng 22 7Fsta e &
et A2olA 15%%F WA F 520 nmollA FFEE
Z435IA ;. U= Griess reagent ThA! %w‘?rzr:% 7}
ste] =319 0, Nitrite &74%2 100-[(A1& H7H
o FRE/FHIMY FEE)x 100] 2= YERHRITH

AAs =H

9. Nitric oxide AHs &H™

Nitric oxide 27152 Song HS®2} Moon KY(2006)2]
W wEl AR 0.5 mLoll 10 mM sodium nitroprusside
€9 0.5 mLE 7Fete] d2ellA 15087t §EEAIHTE o
719 2% sulfanilamide€ 3= 4% phosphoric acid
SN} 0.2% naphthylethylenediamide-8-<H-& AF8-2Z ol
L:1(v/v)2 A ZE Griess reagent 1 mL& 71gF & 542 nm
oA FHEE SH3IYTE Nitric oxide &752 [1-«(Al
5 7Y 3= —H—OE)]XIOOQE ek
Bl

10. B—carotene—linoleic acid AHlOA &itels SH

1 mg®] B-caroteneS 2 mL2| chloroform® 2 £3]3F &
10 pL9] linoleic acid ¥ 400 mge] Tween 405 F7}sk
o] ATy 3| A2 AF=ulr]o) A chloroformS A

Antioxidant activity (%) = %100

C: =79 FH= 4o
S AYTe) = g

nrlo m:lo

1. EAX2]

HHE Ayt A& A= SPSS 12.0 packages
gafo] BAHEA slglon, Avhe FELEFTUANE
ERRQTh ZH AF T tE oA ARe BEARAMS
3k 3 p<0.05 F<FollA4 Duncan's multiple testS A3}

Atk

o £ >

1. FETE, S Iz e ¥ S22 0|=2|
2 B G2 = %
H=3lgE3 TR ol &Y s 43 2
= Table 13 2T} F2 F&2 o4t AP 11.44%,
/dxq/‘\_}o] 1151%%013:] xLA-]/\].o] 12. 43%93\1:} TI"X]"L_“ &}
AkglA o] 53 AER QIAEAN EF= _/_‘,:E.(7N12%)
o] o} AAA o] Yt B (Kim MH 5 2001) @ #}
U ol B A3 A} AR 73&010*@.
s T T sy e Axitol 116.06+
0.88 mg/100 g2 fFojHo=w F3tom, ojFitat Al
Akol Z+zF 113.09+0.96 mg/100 g2 112.53+ 0.49 mg/100
g0 2 A It Goinstein S 5(2001)2] AToA T
FA41 =R 2:A|, HE 5o 4 A9 FE F
ZovE] FFS 140~200 mg/100 gXéE%&tﬁ, Yoo
M 5(2005)°] 54 Axd 4 o] T s g
o] 246.5~294.4 mg/100 golet= K9}l Blwstd ot
42 9A AEFEATY dFFEEY FoHolE e
103.21+0.31 ~106.15+2.86 mg/100 g BAZE Z+ A|57to)
o2t 1At
Az = AEAed de 2250 = 23 o
ARHES] SR By f?_ zoF BAEFS 7EAM, phe-
nolic hydroxyl7} ©@¥2 2 7]g} Ad] BEA-=3 A3t
of g4ks) gl e 5O okt AlElEAdS UERATHLee
SO 5 2005). &4 Ede AEA 53 42S F
o W e AFel Hautd &5t 5 A% B U
Al b, FeHEE, dbEEhg, HYAg, 1 HE F
£, QAL 9 iksae-S 71zl 1‘4117“01 42 &
# 4 tHGiocosa A2} Filiberti R 1996, Kim IW 5 1999).
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Table 1. Yields and total phenol and flavonoid contents of hot
water extract from yuza peel cultivated in Namhae

(mg/100 g)
Cultured area Yields Phenol contents Flavonoid
(Myeon) (%) contents
Changseon 1243 112.53£049"  104.29+0.62"°
Seolcheon 11.51 116.06+0.88° 106.15+2.86
Idong 1144  113.09£0.96" 103.21+0.31

A Means with different superscripts in the same column are sig-
nificantly different at p<0.05.
NS: Not significant

% hesperidin ¥ naringin

T4 3] d4FEE F hesperidin naringin &S
B35 Z3= Table 29} 2T} Hesperidin 32 40.92+
1.51 ~42.82+0.55 mg/100 g ©. 2 A 27ke] §-2]F 2l 2jo]7}
NATE Naringin®] 2 4kt A 4ko] Z42) 23.03+
0.40 mg/100 g} 22.8140.47 mg/100 gOZ 20.09+0.50 mg/
100 g?l ol &4kl Hls| FojFlow =& oAtk

A+ 73] 9] hesperidin} naringin®] &&Fo] 242}t 84~
86 mg/100 g 73~88 mg100 go & AHFHAT= Yoo
KM 5(2005)%] ®ie} B Ao Ayele= tha zo|7}
AAA T o= A Fe FEEo Apo] 2
Az

Hesperidin®} naringinS 720l 714 ©ol
ZgRwolE 31gERIlee 5 1979) A E3
o] o o] JATtal Ei(Eun JB &

g Fgo
A5

IS HTh
1996) =

Table 2. Hesperidin and naringin contents of hot water extract

from yuza peel cultivated in Namhae (mg/100 g)
I L ..

Cu(l\tl./}rye :)j)rea Hesperidin Naringin
Changseon 42.82:+0.55™ 23.030.40°
Seolcheon 40.92+1.51 22.81+0.47"

Idong 42.11+0.82 20.09+0.50"

A Means with different superscripts in the same column are sig-
nificantly different at p<0.05.
NS: Not significant

of slow, Adatstze] g4 oA 2

MEsHE 7
AT BA O] MEZAS ZZAA IZ_E}—E BT 9t}

(Sohn JS$} Kim MK 1998, Cha JY 5 2000).
SXF otm| E+FE82| MXEBos
DPPH ]z &ANHES o] &3 3lsls SHHS
3etd oz kgstE ARt g s 7R E DPPH Rakey

E HolFaA B sigE 9 s
g=o] AAo] gME= HEE AFE 3l f%wi}%—
S ZH3l= WHo|tHDing AH 5 1988).

2 # %#%%%—% SEHEE H7kskal DPPHO

g AT Table 37 2tk 4
F==9 FFe=rt %—7}6“11 wgt AR TE S
A=E, 500 pg/mL FEAAE 12.61+0.49 ~16.20+0.69%
2 Aol sgkont, 5000 pgmL o) H7FAE 55% ol
Fog @do] I, 10,000 pgml FEIAM=
75% olFo® Aol AA FUFetATh skl BE
FEAA 7 &4go] vl 10,000 pg/ml FEONA A}
FARGL 76.48+0.47% 3T e AeEe}t A
sFoll A B Aol HIske] o)A 02 FAdo] Eo} 10,000
pg/mL FEOAE 85.70+0.37%2] BA-E HERAIH

k8] DPPH A7 &AGEL 3 4 fAlolA &=
o, 4 &v FEFE Hoe HFA &1 FEENA
o =3 F dEs gl 255 DPPH AH7| &4
Zgo] dEHOE A UYEUAE ¥=thE Yoo KM
$(2004)°] Bavt itk fAE 23R AR kst
g4 ZEtHolt 33MEC YIdske vyl AW, 7
27 FgfELol=E REEte dAAgess 54T A
naringin X.TH= hesperidin®] &/d¢] ¥ =th= Cha JY$}
Cho YS(2001)8] Hi%x Qck oo A4E=2 & o
2t F=&9 DPPH AAEHsS #=sidEd tEol
SR olE §Ee 7|RlskE vt & AoE FAHE
ot 2y 2 AFA hesperidin®} naringin 32 Al
27 AT f19le™, DPPH A7 &A% F
HE=33tEe 99 52 JAAAE YeEpdtE B
(Ji EJ 2008)9} frARsE Aoz, dxd4ke] gilstee fo
Aoz FA ALd FTHls Tl &= vk o 2
Aoz perHET)

Table 3. DPPH radical scavenging ability of hot water extract from yuza peel cultivated in Namhae (%)
Culture area Concentration (pg/mL)
(Myeon) 500 1000 2500 5000 10000
Changseon 12.61£0.49** 21.07+0.39" 39.79+0.11°* 57.51+0.48" 76.48+0.47°*
Seolcheon 16.20+0.69" 26.15+1.67™ 46.67+0.94°" 68.29+1.09% 85.70+0.37°C
Idong 14.02+0.26™ 22.80+0.75™ 40.03+0.12° 61.52+0.16" 81.04+2.42°%

*® Means with different superscripts in the same row are significantly different at p<0.05.
A€ Means with different superscripts in the same column are significantly different at p<0.05.
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Table 4. Reducing power of hot water extract from yuza peel cultivated in Namhae (O.D. value)
Cultured area Concentration (pg/mL)
(Myeon) 500 1000 2500 5000 10000
Changseon 0.10+£0.002** 0.15+0.002"* 0.30+0.006° 0.52+0.007* 0.70+0.005°*
Seolcheon 0.10+0.009** 0.17+0.005" 0.280.006°" 0.50+0.004" 0.82+0.011%°
Idong 0.10+0.00** 0.15+0.002"* 0.27+0.001°* 0.44+0.004™ 0.67+0.055%*

*®Means with different superscripts in the same row are significantly different at p<0.05.
A€ Means with different superscripts in the same column are significantly different at p<0.05.
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FEE9
< A ,
ikstE-9 &2 4 AAY W, 2y
e 22 g4k Ao ol 7|&e a3 3l
o2 ByzEo] =H|(Diplock AT 1997), FAF 73]
FEE FrisFe gk FHole] Y s A
I Table 49 Z2oh 382 A5 H/bs=rt
7Fehell wel fojHo R st 500 pg/mL H7EAC
H|3}k] 5,000 pg/mL FZolAE oF 4~50] A= 3UH
o] Z7FF9aL 10,000 pgmL FEoNAE 6~8° FA=
skdgo] Fbst FFE Fh2 0.67+0.055~0.82+0.011
o M

o]+ Park SK2} Shon MY(2006)2] At ¥ F2E&

shle SAAT o vlE] tha e AdS UEIA

oL, r.‘?ﬂ

A

SH:

re
)

ol B2 4,

z

F_R

r-{u:

ofv b oy 2 P

% FEA EO) £ Aolol] gt AL Al &
Ao % Fgo] o)z} vk AIKJi EJ 5 2008)°
H|Zo] B u) & z719] lolo] 7]l ﬁzi ek

Hoh

5. X} nju| d4F=E82°| ABTs radical A&

dellak 2 9] EFFEE2] ABTs radical 227184
S A5 HrbsErt Kl wet foHow FUlet
AtkTable 5). A& H7Fs% 2,500 pg/mL7HA+= A4
o] 50% WWFOZ kot 5000 pg/mL OWQ =
e BF 50% olde A4S Yepldies, ko]
52.8542.17% FojF o= Wotom, o]F4ko] 67.59+2.85%
2 7P Z4o] Euth A7 H57F 10,000 ug/mLE F
7}kl @l ABTs radical 2AZAE 718t ol%
A3t AHAko] 242 86.73+1.41%2) 84.85+1.35% = A

Zboll Bl fFolHoz = FAdS et

ABTs radical &71%52 @73k #5-& &dshk= A
© 2 radical S A4d3H= ABTs =A)A] hydrogen peroxide
9} metmyoglobin®] &4& EUIE Kt} wE g4ks) wt
SS oA myoglobin radical 2 TAaA7]= 7] FH Ho|g) &
T SUTHRe R 5 1999). ABTs radical &H5 HAA-F
o5 FAIAE FaL AR Foll EAEE aﬂﬂ]%‘#
HIEF Co] = o & kst 4o 73t
Choi KM 5(2003)¢] R.i1e} A% Aneth

6. A oI E4+FEE2| hydroxyl radical A7{2Hd

Hydroxyl radical> €/ 4k4: radical 5 3184 ¥h-3-4
ol 7 AH, AA 435S JfAIStAL DNA &3S F7
U EdRelE ke S22 oA i, A o
AR Ao ARE = Ade] AdstEoly Irtskaea
2 FH F'Y o’ ol EA4 sl A=Y M
54o] 733t free radical(Hochestein P 5 1988, Kim YD
5 2009) = *-?‘MOW}

2 A1 dFFEES FEEHE FUMsIAS W hy-
droxyl radical ﬂﬂ/‘é—% 7kt A3= Table 63 2T
Hydroxyl radical £2A&AL AAF5o|U ABTs radi-
cal 2AZA ] Hlgt] 1 ZAdo] AWk o R o} 500
pg/mL FEAAE 5% wIRte R Ego] wgton w3
10,000 pg/mL FENME 40% v E Ygron) o)F
Aol 36.59+0.48% = &go] 7MY wskom, T o] ARl
hydroxyl radical 4~A24-2 30% w|RFo] Tk

g g =l FrE e ¥ s FEH
hydroxyl radical&~7%5, DPPHS| A E £43 Kim
YC9} Chung SK(2002)= hydroxyl radical &~Agdo] 7}

Table 5. ABTs radical scavenging activity of hot water extract from yuza peel cultivated in Namhae (%)
Cultured area Concentration (pg/mL)
(Myeon) 500 1000 2500 5000 10000
Changseon 12.65+0.25* 19.79+0.26™ 34.77+1.29% 52.85+2.17" 81.42+1.14*
Seolcheon 14.64+0.39"® 23.06+1.35™ 51.83+1.99C 63.30+1.85% 84.85+1.35°
Idong 13.74+0.73"® 22.63+0.48" 44.37+0.92°" 67.59+2.85% 86.73+1.41"

*® Means with different superscripts in the same row are significantly different at p<0.05.
A€ Means with different superscripts in the same column are significantly different at p<0.05.
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Table 6. Hydroxyl radical scavenging ability of hot water extract from yuza peel cultivated in Namhae

(%)

Cultured area Concentration (pg/mL)

(Myeon) 500 1000 2500 5000 10000
Changseon 3.96+0.48% 7.98+0.72" 10.65+0.53"™ 19.47+4.67" 30.28+1.60"
Seolcheon 2.67+£0.54* 6.02+0.36™ 15.3842.18® 27.01+1.38% 29.8143.06*

Idong 3.88+0.59"" 8.52+0.72"" 15.89+1.26™ 20.84+3.00""

36.59+0.48®

**Means with different superscripts in the same row are significantly different at p<0.05.
A€ Means with different superscripts in the same column are significantly different at p<0.05.

A3KLee SJ
A 7t Hago]
op kA2

etk B austged, 2 A
He F Z¥s T hydroxyl radical 7%
o] FAdAE IA FUth

o o

S AadAE
2

S|

S 2000a) HP°°“4 pH7}

HerE 18

= =

927}k £ *d%f?}% Aol &R

SAt otm| EBHFEE0| OFEIAMAE AJEY
pH 2.5 WA fA B3 d5FFEe 0}7‘\_:]/\]-

A 4&AZELE Table 73 2T} 500~2,500 pg/mL &
oNA A Hale] AFFEES ofFAtdE AASEL F
I 18% AEE wtom HlwA o] F& o]FAk
749~ 500 pg/mL FEoNA 14.70+1.47%, 2,5003} 10,000
pgmL F=oNAE ZH7 18.39+0.86%2} 32.39+2.66%2] &

< Yerigla 7P &A4do] e 4] A9 500
pg/mL FEIAANE ofF4td AAZGAHE 10% H|Re R
Sk, 10,000 pg/mL FEANA= 26.11£1.20%2 2Rt 5
71kt

Lee SJ ﬁ(2005b)% A Fol &2 phenol SHFE,
naringin F hesperidin 5% 2 flavonoid 3&E9] 3%
o] ofaf opEAstd AAZRNEo] FUHETAL Halske
3, E3 £99E F=EFE(Hong TG 5 2004)°lu ZH&E
A HAXEF FEEY oMY TS 38T

A Fr S, At A 9 A BRE s ATHAE
©@ol o] &5 AT ofAstES AT Ae TECIY
AA L] el offlFe} Hhgste] WAEAT ATz
N-nitrosamine2] A4 7FeAd-& w9~ %THGreenblatt M
S 1971, Lim JA 5 2007). webA opdsbd AAEA o]
RE FA F A FEE] HHe JA fEle =
Holgtal & & & ofEAEES EFHoE AAT ¢
NS FoE ZgEh
A I YEFE29| nitric oxide AHEXM

Nitric oxide(NO)°ll tigt F=} #3] dFF=ES 4
A& Table 83 2T NO &AL X4k 500
pg/mLollAl 4.86+1.80% 7FE wH& 4L YERNU,
ANze 57 71l weEl NO A8 E S71ske
10,000 pg/mLolA 34.71x2.55%% <F 728 o & &4
< Btk A4 o)l 54k 500 pg/mLolA ZH 20.82+
1.46%2F 23.38+1.77%2] 245 UERASIC™, 10,000 pg/

Table 7. Nitrite scavenging activity of hot water extract from yuza peel cultivated in Namhae (%)
Cultured area Concentration (pg/mL)
(Myeon) 500 1000 2500 5000 10000
Changseon 7.76+1.01* 10.32+1.04™ 13.03+2.23%* 16.46+1.04% 26.11£1.20%
Seolcheon 12.34+0.86™ 15.44+1.37% 17.06+2.23" 21.39+2.06™ 30.41£0.93"
Idong 14.70+1.47° 15.5243.78" 18.39+0.86™" 21.97+1.40™ 32.39+2.66°"
*“Means with different superscripts in the same row are significantly different at p<0.05.
A€ Means with different superscripts in the same column are significantly different at p<0.05.
Table 8. Nitric oxide(NO) scavenging activity of hot water extract from yuza peel cultivated in Namhae (%)
Cultured area Concentration (pg/mL)
(Myeon) 500 1000 2500 5000 10000
Changseon 4.86+1.80" 17.83+1.78™ 25.22+1.35% 30.04+2.10" 34.71+2.55%
Seolcheon 20.82+1.46™ 28.88+1.49 34.97+1.65® 37.27+1.24® 45.42+0.76"
Idong 23.38+1.77"® 28.64+1.15™ 34.4942.18° 35.14+0.67° 41.53+1.60"

*® Means with different superscripts in the same row are significantly different at p<0.05.
A€ Means with different superscripts in the same column are significantly different at p<0.05.
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Table 9. Lipid peroxidation inhibitiory effect in B-carotene-linoleic acid system of hot water extract from yuza peel cultivated in

Namhae (%)
Cultured area Concentration (pg/mL)

(Myeon) 500 1000 2500 5000 10000
Changseon 13.0242.80* 17.38+1.60" 19.7142.61° 29.14+1.824 33.3042.15"
Seolcheon 24.25+1.79" 30.07+0.97" 36.67+2.40° 38.24+1.44°" 42.22+1.03%

Idong 10.36+0.00™ 18.33+1.83" 32.11+3.20°® 36.92+2.00" 39.14+0.57%

"4 Means with different superscripts in the same row are significantly different at p<0.05.
A€ Means with different superscripts in the same column are significantly different at p<0.05.

mL 7ol 45.42+0.76%, 41.53+1.60%%2 fF2lH o2 ¢
& A4S eIt

Kim YD 5(2009)2 A7 7+ 7399 NO 47
s vt A3 FEATE 4] HslEL T4 ¥
H EZ NO 2752 & Zgulse] &5 4ol =2
2 ¢ty By § up gloh

NOE= ¢ g4xd 75 ol9x HYukgol| T334
Ql AL slar Aol GAlE] AFEAl T85HA A
she tI®AQ] A radical®] SFUZE(Taylor EL 5 2003)
oA A|Zo A ErlE s A AlE APE e SA4E
A2 deA Qo™ (Maiorana A 5 2003), 2] NO A

< GRS dor)a, 229 3y g Y AHAo]
A4S dozitty Ruwa QtiLiang YC 5 1999).

. St | g4+F&F29| B—carotene—linoleic acid

AoM Sitzks

500~10,000 pg/mlL =2 A I}y dFFEE
B-carotene-linoleic acid AlolA] 34kslgol mX= FF
4T A= Table 99 2ok MRS H7t 5 =
ol met gristeE FUiske Aol 74 F
S7HAm folH o g2 FTkekAE &skth A4k
¢ BE FEoA 7P E4do] =0} 10,000 pg/ml &
NAE 42.2241.03% % oA o2 FAdo] EYTE o)At
< 500 pg/mLOlAE 10.36£0.00%2 BAdo] HlwZ Wk
O} 10,000 pg/mL F=NAE 39.14+0.57%= 3.790 A
= &Ao] F7skth
Linoleic acidoll Tt &itslEe &5 Ulo EAst
T FAAR gt B9 dH Bl dot
HiEo] Ql=dl(Lee SO 5 2005), A 3 EF
=5 T EAske de FPES 23 45 v
A7} 22O 2N P-carotene =432 FalEs &
7kl 7143 Ao 2 Al ETh

Mo b Xt 2

o R

O

V. 2 <

Gl Ao Ao 4 B4 U@ 7z AuE &
S SA6) AAE e HeBAL M

A o] A FEES AR Fo YR B
AS Aty st SAe Bl RAsIdT F HEd)
HEo] slare Hzlako] 116.06+0.88 mg/100 gO.2 2
Aoz &2 geFol)om, hesperidin TS 40.92+1.51~
42.82+0.55 mg/100 g I ATE Naringine  ©]-54kol| A
20.09£0.50 mg/100 gO 2 Fo|Hoz e FEFo|).
i FE=9 F7bsEr U1l wet AAE TR
7 A A ARt s BFolA E A
Fol mlate] fojF o g ol 10,000 pg/mL FEAAHE
85.70+0.37%2] &S YeEfith S8 s A
I FARRE Aol F, 500 pug/mL F7HAC HEke
10,000 pg/mL F=oME= 6~88) Ax YPHo] F713st
o FHE FS 0.67+0.055~0.82+0.0112] HH Ak ABTs
radical 27124-S 10,000 pg/mL FEoA o] 54k} A
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3 fFrojHow H2 4S5 YERATE Hydroxyl radical
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