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Abstract

Citrus peel extract was prepared using 70% ethanol solution by two extraction conditions 20C for 72 hours and 85T for
3 hours). The effect of gamma-irradiation on the changes of physiological activity also investigated at 0, 5, 10 and 20 kGy of
absorbed doses. Color characteristics, DPPH radical scavenging, tyrosinase inhibition and nitrite scavenging activities of the
extracts were measured at 4°C for 30 days. Color values were different by extraction methods at the initial stage, which
heat-extracted sample had lower L- but higher a- and b-values than those extracted at room temperature. Irradiation
changed color of the extract lighter by increasing Hunter color L- and a-values. DPPH radical scavenging, tyrosinase
inhibition and nitrite scavenging activities were not affected by either extraction methods or irradiation but significantly
reduced by storage time. Therefore, when the cost-effective extraction methods is selected, the citrus peel extracts, which is a
major byproduct in citrus processing, could be used as a functional material in various applications.

Key words : citrus peel extract, physiological activities, extraction methods, irradiation

AN B 23 glov Agaurt B3 7AFAeE A Fagz 3
si7h gol WaEle) olo) Azl WE EAYo] wAsR
ATHT). F3 Yo} EA]3l= bioflavonoids= diphenylpropaneS-

AENBAAL BE o FAES AstEd AEYH
V2eTF gRel Helsplol TG Ak weh Fe  JETER v SARA Aush Iy n v 4
4eaAe) W% Fle £ £29 A% #gee g AT IR 53, @0 Fol oF @Sl J-
B glo) BAOIE MEATA B JFE F go] A} marngind hesperiding 2t} FAA 8T YA K82 I}
Aoty a2} o]3d A HABNJE Zele T my AT DA UHO,10). )23 bioflavonoids] F-Fsh F
wmul oluz} ghere)], ol s, 4 S claksl Ale 7) S A5k, 5 784714 gt B2 Aozt o &
54 2R e AOR wEAUA old] gy @] F74 I ma ¥ gFe e,
H31 ATK1-3). o9 BHE 2AZE anthocyanidins, flavonols, A HAE FE50 7obd 2AE $83tE Nalg A
flavones, cathechins ¥ flavanones® RO 1 QQouv 1 7% WA o2 ALEE76 uigAEeE gtu £l W
of met 54 Eetikolme s B EAS 2 A7IEA 2 7EA 3d AEde fAdTe A7
= AHog dHA Yrha-6). 7} BAE ATh12-14).
Syt 2EAde 2 ARF AaEe] 6nkEY o] et 2 dAFelMe g gl HrIHEHD e &
2 AR FEEY 9 dgde drietn Adr)sA
e e ot o 4B412 Y 58 Wl 3298
o WIS g 238e Azd F Pohd Aelg gyt 228

Institute, Daejeon 305-353, Korea ) ) N
E-mail : mwbyun@kaeri.re.kr A2de WgE S48t

- 388 -



Zawds gopd 2A) ge 29 228

E
E
=
=

N =R

B Add Ag® #2 200290 £EH AFzA
mandarine(citrus unshiu) & AF-83tG ot —7}—% IHoge 1) F
el 29 1 kgt 70% AEE 10 LE A220T)oA 724]
AN F At asie HAAFD)H, 2) 29 1 ke
I} 70% oEFL 10 LE Soxhlet &3 & o] L3l 85T
H 3NDESE 22T T AdoIderE U@
£34th 2 ¥ FojF FEH9 °Brixc 2E F
o A Aol ek 00

Aok AR A dabEdTa W A4 109 G Co-60
7ok ZARAA(point source, AECL, IR-79, MDS Nordion,
Canada)& o}83led A2(12£1T)A £ 833Gy U
AR ZARST, MFE 0, 5, 10 % 201Gy %
F sgon, ZAAE HHe Jo 5149
83T Aokl 24 F F299] Brix £ W
Rom, NRE 4T WHTA 09% AFsRA 4
9 4RIBA 5EE B

L

F2re A

2]

tlo
A
i

27 FZE Ax 33 E 10mLE quartz
cel(CM A-98, 10mm in width)o] &7]x Color Difference
Meter(Spectrophotometer CM-3500d, Minolta Co., Ltd. Osaka,
Japan)& o} &-3le] Z2As¥ on [uminant D65 10° FU&
AgHAT AAE 25 ERERG EFUBOE EF
33 3 A}259.91 Hunter color L Zh(lightness), a 3
(redness) 2 b ZH(yellowness)S B3t ch

HXIBo{S (DPPH) 57

23 £2E9 AARFA%L Blois(15)9 W W 6}04
> ¥ #9 %%%3 1008} Mg ¥
2 mM " -diphenyl- 4 -picryl-hydrazyl
(DPPH) 1 mLE ¥3 wwrsh 3,2 308 Fob AedA AxF
= 517nm°ﬂ*1 %ﬂ E% ZAs5o AdEdse v

AR BA5(%) = (1 - -‘?‘%U sac ) X 100

Tyrosinase Xsl&1}
Tyrosinase 4As] &4

A %] dopachromeS H) A

Mushroom  tyrosinase(100 unit/mL,

oz

2 tyrosinase®] 2H-8- 27 A
o] &3t ZA3IAYTH16).
£ 02 mL, 7|24 DOPA

o

N

Ae|gAel Hsl 389

04 mL, buffer 02mLe} Eqfeid] &3] FZE 99 02 mL
S H7Hs & 37CAM 1587 HHEAA 475 nmolA 23
&1 dopachrome?] W3E AsfFo.2 Fatstth

A ) = (1--S——= ) X 100
A ARAAY FRE

B: ARHA FR5E W FRE
C: &ad o4l FR4E WHH FRE

3 2389 }ABY 245 Ko 59 PUANE
o] &3t ZAsAt: &, 1 mM NaNOy& 1 mLol| Frjd
29 $2F 99 1 mL H7sta 97]¢] 0.1 N HCI(pH 1.2)
702 M FA% 4FAPH 42, 60y AHEEt WS-8
o pHE 27} 12,42 ¥ 6002 23F F 2 434S
10 mLZ AF&stct 2 whg8ae 37ToA 1AIZE 5t
AR F 1 mLE A3l 2% 24 9 5 mlE AN o
S Griess A)2K1:1 solution of 1% sulfanilic acid in 30%
acetic acid and 1% of naphthylamine in 30% acetic acid) 0.4
mLE 7tste] & EE & A-oA 1587 wAEh 7
£ 808 BABT A (Shimadzu UV-1601PC, Japan)E AHE-5}
of 520 nmolA FHEE FFske] ofeh Aol olste] obaY
9 2AFE T

[

A - C

&A% () = (1- 5= ) X 100

A . 1 mM NaNO, £9o] A|52 Arisle 1A]7F W)
A Fo] F3x

B : NaNO; §949 &4=

C: NEAAY F34=

Ofm

A=Z

RE A¥L 23] wkE3lgon, One-way Analysis of Variance
2 Statistical Analysis System(SAS Version 5 edition)(18)& A}
23l A3k Student-Newman-Keuls multiple range test
g ol &3t HaUte AL 5%olle FFlAM A}
stdeon Hagay TEoAE Ruskyn.

i

|



390 I AFAZFFAIA A10d A3Z (2003)

& AT 2F L'gel F7kehe 4% 24 955
tel ARhE ZAEEA e A9 A 0UFelA AAF
9 AATFRG Lol @A dehgou, ogd# Aole
kA 2ARE el WEE §95Q Holg JehhAe
gk

U

N

52 o

T'able 1. Color changes of citrus peel extract by different
axtraction methods and irradiation during storage at 4T

Color  Extraction Storage Iradiation dose (kGy)

praetermetod’  (dy) 0 5 10 N SEM
0 ®4® 97 L™ 1009”000
0 8% 97 X" w047 00

RT 0 9%82%  988™ 94”947 000
PR %8sy w3t %2A® 000
SEM 001 0008 003 009

L ‘
0 WY 1004 1008 1005™ 0018
0 un® wx” 92 .6 008
Hat 20 s00*  93™ 96  8X° 009
K NS, S Xl Y AN 1111
SEM 0018 002 0007 000
0 091 497 S 547 0
0 -106Y 676 ST 55 006
RT n  -0B* 647 340 419 006
K R  ul  S )  1111
; SEM 0009 0006 0008 0
0 6™ 0l a1 46" 0010
0 70™  95%™  au 4% 006
Hat 0 728 94 a1 39° 0005
N4 9 ax® 3™ 008
SEM 000 0010 0006 0006
0 S 54 191 1601% 0058
0 503 w0 u® 1Y oow
RT 492 %63 26° 20° 003
v oo8u w5 ™ Bl 0008
v SEM  00% 002 0014 0013
0 %5 & W BT 0038
0 St 3% w4 I 005
Hat 0 s8 2™ s 08 00
KONV 13 v () | LA 1117
SEM 004 0035 003 0012
0 N oea® ;™ e 0wl
SOV T i 172 A 17l [/ (KA 1)}
RT 2 103 109" 1 1014® 0015
0 1098° 109%™ 10207 100%° 0008
I SEM 002 0008 0015 0009

0 l0e™ 155™ 136" 10187 0025
0 108" 10465 1024 10060 0008
Hat 20 1099 10488”1087  10046% 0019
0P 050 13T 108® 0B
SEM 001 0091 0007 0019

'RT : Extracted at room temperature for 72 h with several agitation.

Heat : Extracted at 85°C for 3 h with Soxhlet apparatus.

 Different letters within the same row differ significantly(p <0.05)

" Different letters within the same column with same extraction
method differ significantly(p < 0.05).
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Fig. 1. DPPH electron donating ability(%) of citrus peel
extract by different extraction methods and irradiation
during storage at 4T (Left : extracted at room temperature
(20C) for 72 hours with several agitations. Right
extracted at 85T for 3 hours using Soxhlet apparatus).
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Fig. 2. Tyrosinase inhibition effect citrus peel extract by
different extraction methods and irradiation during storage
at 4T (Left : extracted at room temperature (20TC) for 72
hours with several agitations. Right : extracted at 85T for
3 hours using Soxhlet apparatus).
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lable 2. Changes in nitrite scavenging ability (%) of citrus
seel extract by different extraction methods and irradiation
luring storage at 4T

Extraction  Storage Iradiation dose (kGy)

mehod” @y 0 5 10 0 SEM
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0 N W& 00 w1 205
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N 4 W WS 09 0%S
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0 T4 I g8 8% 1l
0 W B an BH 169

R 0 Q0™ o™ us® ™ o
O N 17 il /X XA VSl 1%
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N e 9 4% MR 1132
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Ha 0 %% oy®  usF  nu® 09
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0 09T ua¥ B N 19%6
10 . B nw 192 189
RT 2% 925 048 155 8% 1695
0 1824 189 N 24 1214

6 SEM 219 lgl 1067 1910

0 153° WM& usT w1
02X 66y B% 0 BK L1%
Hat  n 6™ no® 62 not 15k
V%% B B B 1%l

SEM 097 1% 192 08%

"RT : Extracted at room temperature for 72 h with several agitation.

Heat : Extracted at 85°C for 3 h with Soxhlet apparatus.

" Different letters within the same row differ significantly(p <0.05)

*? Different letters within the same column with same extraction
method differ significantly(p <0.05).
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