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Abstract: This study was carried out to assess the effect of
radiation on the changes of Hizikia fusiformis cooking juice
ethanol extract and to compare the effect of gamma ray and
electron beam. On the applying radiation, the dark color of
cooking juice became changed with higher brightness and
lower redness and yellowness. But, there was no difference
between gamma ray radiation and electron beam radiation.
1,1-Diphenyl-2-picryl-hydrazyl radical scavenging activity
and tyrosinase inhibitory activity of cooking juice were shown
to be increased by radiation independent on the radiation
source types. The reason for the increased biological activities
was caused by higher content of total phenolic compounds.
The results could be applied to investigate the effect of radiation
source on the color and antioxidant activity of biomaterials,
and it was thought that irradiation could be an promising
method for enhancing the biological activity of biomaterials.
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Ahdo] vitkE ZeRl v o= vekst A
50| o R AH|Eo] gt} o] FollA dlFF vulE,
HER, Ao|adf- Sol 13 Al E2E] o] thAk 28 71
a7 Qlom, HToll= sl xFo A EAEHe] B3t
A7} Addste] dat, Ak, ksl Bl #etk A5} o]
Foz] 75 AE W o AAEA FETA Qi)
53| % (Hizikia fusiformis)y< 553t Bt} 8 7+, W]Ek
9 A 9 Ao]dfa ghgo] Fete] W, r st o,
Ot 9l HH] Sofl gt E£om Qv A o] wWol
WA o 9 21 ofjel] &Pt olvka g A ek (1]

B, 0|9, 2], 11%50], &, 240, Fof 4l W] T3 ¢
< FhkEe] FEE W AAIE TR oA = FakEEA
theFe] Apslio] WA R H | o] 5 A5l o] g2 H7 =
Z AYHAY A= A7k s Asd AE S A&
A2 o] ZE 1 Qi A del= it dre) EehE g
she, @S ¥R 75 e A S0l FE5 o
HrElo] itk [2]. ol st F A2 A=A kA Q4]
Sk 22 dloF S T3t YIS A = Qlo] A=
Ne] 34 Yl o] &2 H|7] AHhe o] golgh= S B vt
ole}l 37 W3 o] FHoAe g FQsit} [3].

213 A 9 3 B FHE AR ks A
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S AP xR 7571 A s AR} (HER) AS
2 U U AebdS FahEo] et AEEEs ¢
2 27 5 bulkt pallet FERZ thaF *]a] & 4= Q3= wbd,
AL FwrF e sc) oRsA|Rt ey ef sk
of| 23l 2]} Aeledo] goldt 548 7FA| L St [4].

FH TR A ] Tnbal Zeatel] w2 Aol A 2}
A1) S7PF HAaE Ak [5]. Wb E =Refl e =
A dS g oz b AAAS B SRR
ZALIE wje] A o] mstel sMksls, 12| tyrosinase
Adlls2] nlwato] AR Ago] whE A Alo] JIS
H| 1 &karA}; gy,

2. 45 R 9y

2.1. 4% Alg LA =4
Aol A AR & Al E S Akl AlelA] Al
o} ARESISITE. A5 U] et szt 2 Eeas AlA
&17] 91810] oleke-S 70% 2 A8l AR9}F 70%0l g
= % Amde] 4913 njEE E3hsk & Ao &
=0 FE3 S & Ak olekE 5= AElelA et
A ZAFISITE [5]. Adell AR Sl ES B AloRg o=
Tufate] ARSIt

Anpd Ak SR AT AP AT A
(Jeongeup, Republic of Korea) Ul A¢ 11.1 PBq, Co-60
7k ZAFAA (point source AECL, IR-79, MDS Nordion
International Co. Ltd., Ottawa, ON, Canada)2 ©]83}o] A
2 22+1C)ollA] A7 10 kGyo] HHEHEE 10 kGy2] &
TR AEE SISitE 55415 ER12 alanine dosimeter
(5 mm, Bruker Instruments, Rheinstetten, Germany) S A&
3}t Dosimetery A A~EI A 42 7|5 (IAEA) 2]
Tl =8alo] BEset - ARRsIglon, & F e
2Rz 2% oWt

A ZAR= electron-beam accelerator (Model ELV-8,
2.5 MeV, Eb-Tech, Daejon, Republic of Korea)S ©]-83131
ok HAP ZARA] AR Al wet gatel] Zjol7t e = gl
O P2, Low density polyethylene bag®l = A< F=
= 29 3 mm olste] AV HEF 2% v, 7
A5 SmA, velocity 10 m/min®] AFEZ F STA%0]
10 kGy7} B =5 ZAFSIIT

H]ZARL 0 kGy &= sUe 2Ea9E 27] flste] 1t
v AR 9ol E -, ZAF A5 A The) 3 4TC
Wkl A7dstelvt.

22. 8 &4

Ale] At WskE wEsl] S8 A% 10 mLE A1 50 mm
o] F1g g7l ¥ % color/color differencemeter (Model
CM-3500d, Minolta, Japan)E ©]-83}°] "X (lightness, L*),
Z AT (redness, a*) 2 AT (yellowness, b*¥) S 579513
o}, o] w] EFEML L*gko] 90.5,a*310] 0.4, b*3ke] 11.09]
calibration plateE X0 =2 ARESIITE

2.3. DPPH ] £A4% 23
DPPH 2}t)Zt 2752 Blois [6]2] WS o]83le] 743t
Stk A& 1 mLel 0.2 mM 1,1-diphenyl-2-picryl-hydrazyl
(DPPH) 1 mL& Y¥il wHkSH 9 303 Bt Aol gt
O3 WHg- $98 3357 (UV-1601PC)E ©]§-3k
517 nmelAl S73k3ith. DPPH 2tz 2752 tha9)
ARt2lell oeto] ALkE At

NEANTY FYE
2T FIE

AAFE 5 (%) =(1- ) x 100

24.39Ed2 S

x As cleE FE29 T Eevls 2 Folin-
Ciocalteu " [7]& A8t F43130T}. A= 0.1 mLell
Folin-Ciocalteu’s reagent (Sigma Chemical Co., St. Louis,
MO, USA) 0.2 mL< 7Fskar 23 Cellx] 1323 1414131
t}. 71 ¥ 5% Sodium carbonate 3 mL-S 7}5Fe] 23CeflA
2AZF HR] & B335 A] (UV 1600 PC, Shimadzu)E ©]8
ato] 765 nmollA FF=E SHSISITE =41 gallic
acid (Sigma)E °©]gste] AF=4S 2Hdst 5 dF ARt

o g3t

2.5. Tyrosinase A 3 84 =3

Tyrosinase D/JA3l 573 WHL2 tyrosinase] 218 A7} A
=)= dopachrome< B[RS o]&-sto] 54310t} [8].
SigmaAolA4] 7%]$F mushroom tyrosinase (100 unit/mL)S
0.2mL, 71224 DOPA 0.4 mL, 0.1 M potassium phosphate
buffer (pH 6.8) 0.2 mL 2] Z3He] A= 0.2 mL& 37 -
37°C oA 1557 F A7 475 nmol|A] 573}l dopachrome
o] WiglE Adlle o= 3MFeISITt. Tyrosinase A3l it
218 ot g

A-C
B

Al s (%) = (1-

A AR A SR
B: A& th&l 70% ethanolS A7}t 4%,
C: a4 vl /775 JUkst S8 =

) x 100

2.6. 4 &4

TE A 33 W AEglon, dofxl AIbke2- SPSS
software (version 10, 1970)°14] = 131% general linear
model procedure= 85}l F-2]%Q1 xjo|7} R uf H
%k 7k 2lo]E Duncan®] multiple range testH2 ARE51
7RISl (p <0.05).
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(L,a,b)5 574319 Table 19 VERYQILE A =74 Az}
£ A Ao A= 10 kGy A2] AR ZAtel wje} =
L= 7RI, AL (a)sh FAE (b)E s gl
skt ARk, a9 AR o] Mgl whE Aol
A QUAIRE, A FxAFo 7 Mol FARE A TRolA
AN (@) FYE (b) ol 242 1.643) 23.07= FHakad
ZAHE) 1,987 24.14 K.t o] 1 €A YEh= Ao|
A=t Jo 5 [919] Al olehd Anbid AP} =4}
%2 DPPH 2]z 2757 tyrosinase A3l &4l
GRS WA Qhal FAF FEEC] AVGS HEATIThAL B
ALY WA ZAtel] Slato], mat FEES WEE St
shar, A w9l S ThAEle] 1] F2 Ato] dof
Hck. oy st o] T7k= WA AR 23t chlorophyll
T290] FHe]| 71Q1sk L B skt Kim 5 [10]2) S+
o 5 FEE e Agrelx e Ak ZAkel ol
=5 PR Bkt Jeon T [11]2 AR 2AF
of] ©J3)| cartenoids ] 4:2] UFI fucoxanthin A42] 3}
Hof| oJsf Az FEE] AL 9 SAET} THAE A
57t okl vhal B skt

Table 1. The change of Hunter’s color values of cooking juice extract
after the irradiation of gamma ray and electron beam

Gamma ray Electron beam
0 kGy (10 kGy) (10 kGy)
L 57.68 £0.11°"  80.98£0.18" 82.42+0.13°
a 13.49 + 0.09°? 1.98+0.12° 1.64+0.14°
b 43.59 +£0.12° 24.14 +0.22° 23.07 +0.25°

" Standard errors of the mean n=3)
* Different letters in the same row mean the values are statistically
different.

3.2. 43 &4 Bt

% A 70% oleke %52 DPPH radical 2715
Z73te] Fig. 10l YeSlth. 574 A7} Exlsd ofghe:
FEEY WA s 66.7%= YERLTE (Fig. 1). 10 kGy
ko] b 9l a2k ZAatel] SJal & Apsrale] HAleo]
oo 27 74.5%9)F T1.4%E 571 & < Ak 10 kGy
o] el Ak A e] ARpyolso] dapdow 2
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Fig. 1. DPPH radical scavenging activity (%) of cooking juice
extract after gamma ray irradiation and electron beam irradiation at
the absorbed dose of 10 kGy.

AR A B2 ARF T HTF =2 Bt ghe HERAAI,
FAAE A3} FolHRl o] (p>0.05)E HolA Uit

Kim 5 [12]°]] h2 8 Zwpd 24 23l vk (Eriobotrya
Jjaponica) MEre FEE2] FHEo] Tk A3E B
Tkl B 1819131, Shon 5 [13]< 91Edl (dandelion) 5+
o Zhhde ZARISHE Al $hlElo] St B arsigitt.

5 A o] Zhupa wl Az A1 k& DPPH radical
2% 7F RIS sk flste] & dlE dEs 54
sttt & s e 53 Ay & A FE=9 T
& S 107.3 pg/mLE =30 10 kGy A7)
bl 2AF 5 F vl 992 127 mlE STIsIsoH,
R S B P B ) S e e ] S il =
750t (Fig. 2). webA] hapd 2 dxpd ZA] & DPPH
radical 22752 S7h= & i o] St e Ao
EAEEY F Fis e STl gt Al Alol= gl
Ao I} Kim 5 [14]2 Chaga M4 F580] 7v}
A A A, s EAo) St AL, F vl o s
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T EAY, 2] HiE sl ARAkstel] 711E A
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Fig. 2. Total phenol content (pg/mL) of cooking juice extract after
gamma ray irradiation and electron beam irradiation at the absorbed
dose of 10 kGy.

3.3. Tyrosinse A &5 &4 37}

Tyrosinaset= I 7|45l 31i= melanocyte 2] melanosome
|4 tyrosine 5> dopas 7|ZE 3fo] T A4 ARl
melaning A3 =t 1A key enzyme O F 2G5
asolth [16]. A ol EAJSk= tyrosinase A3l €4
E22 melanocyte cell®] tyrosinase G4~ B3-S #3l5}o]
melanin $/JS A8lIekal, 224 S % melanin S U
th 5 2oy oflfhs FEE9] tyrosinase A3l &AL Fig. 3
off YebA vke} Ho] 65.3%= YEFsEon, 8492 b
T AR ZAbe] 9J8l] Sk =]l st 10 kGy 2l
oA A A3 5 A5 9] tyrosinase A3l 81.1%
2 VeI 22 AdREe] A 2AF A tyrosinase



198

Korean Society for Biotechnology and Bioengineering Journal 27: 195-198 (2012)

Al e 85.6% % LFERGTE SHAINE, v ZAtel] uhE
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(»>0.05)5 HolX|i= Tt Byun 5 [17]< Flavonoids
9} B2 di= 3F5HE9] tyrosinase A3l 4ol dE 4
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Fig. 3. Tyrosinase inhibitory activity (%) of cooking juice extract
after gamma ray irradiation and electron beam irradiation at the
absorbed dose of 10 kGy.
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