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Abstract: In this study, it was investigated the antioxidant
activity of laminarin degraded by gamma irradiation. Because
the activities of antioxidants have been attributed to various
mechanisms, different assay methods have been conducted
and compared. 1,1-diphenyl-2-picryl-hydrazyl (DPPH) radical
scavenging activity, ferric reducing antioxidant power, and
lipid peroxidation inhibitory activity of degraded laminarin
were measured and compared with non-degraded. All of these
results showed that the antioxidant activity of laminarin
degraded by irradiation was increased depending on the
absorbed dose. Therefore, gamma irradiation could be an
alternative method for the preparation of degraded laminarin
with higher antioxidant activity.
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35% A% SHralitky B3kt Laminarine 734
54 0% 3| B-glucan?} AR A& LERH, 53]
2lE 42 FE0] WS S8, radioprotective, antitumor
4l antibacterial activity©l] ¥oistobal B 1% Qlc} [3].
olelgt Laminarin< A%, Sale 9 2AFe] 271 5ol
i} AJgjedo] depxivta Bt (4] 12t sl
W $-7¥ laminarin> TS 7165432 7SOl EtSt
3 fucoidan, &7 53} S TR vl HlE)] A5t
v A wxlst A o= o] &8shr] 913t A7 A5
O F o]Fofx]of gitt.

T gk 572 Jd dRsHAlEe] BarE o] QIR
vitamin C4 tocopherol o] FAFSIAIZA] AMEE| 3L Ql=
Aolct, st ksl 2 w2 7hA wie) de| AR
Hi ¢l A AFSHAIR] butylated hydroxytoluene 2+
butylated hydroxianisole:™= 21 25 A H7bet &
gk = Qle AoR dHA Qlar [5], AAlel 548 YERo]
AREAIE WAL Stk Rbdef| FEEAA FElE dd &
AbstAS] A9, 1 ksl ap) sl 7hz o] AR o=
HRR= ©hgo] Qlo] [6], XUt ekdskal aglo] 78t Hel
A 7o) A4ds] 2773 9Tk Laminarin®] 73-5-
o = &iksl @Ado] HuEQARE, e Q= FAkskA
R} wke g o7 Qs & SX1S flsh Ay
o] &7¥]a1 Qloh.

b ARE AE 9 25717]9] nEEshE] /b
GHE 95t 7R ARE ] ghrh 2o AtellA 7hekd
ZAte] eJ&tod polysaccharide, protein2} -2 Al A&
k] F27F Mgt ARRo] WA, FkA T]sEs
o] g8t gk Ul V)15 SRloll Tt AT w2 WS
L QUek laminarin T} 127} AR Bglucan®] 73-5-, 7}
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A ZAbel gJsto] A@Atst E 73, kst 2w W
o] T7heTh= Zlo] RAE QoL 7], oF7kA] Fmbd
ZAYel| o) H-alE laminarin®] EAEsle] e A= WL
R ekektt. olof, & Ao = v ZARE laminarin
o] ksl GAJE ofe] 7HH] HPHE o] 83to] rtste] 7t
2zt o3l 23l laminarin®] &AL 2] Faks- 37)
starzt st

2. 45 28y

2.1. 43 A= 9 Aupd =4
2 A4 A8 laminarin Tokyo Chemical Industry
(Tokyo, Japan)Atelld -9l &to] ARg-atalom S5 o
&3] 10 mg/mL 2] FE= galleto] Aol ARg-aiaint.
vt A S=AAE AT WA I et A
(Jeongeup, Republic of Korea) W 1€l 11.1 PBq, “Co 7+
upA ZARAA (point source AECL, IR-79, MDS Nordion
International Co. Ltd, Ottawa, Canada)S ©]8-3I3iT}. 4]
H AIRE AoA ARF 10 kGy 2l A= 0, 10, 30,
50,100 % 200 kGy®] FTA%E A5 SISt 54
©] &9l alanine dosimeter (5 mm, Bruker Instruments,
Rheinstetten, Germany)S AF2-3}3It}. Dosimetry A2~
A LA 7] (International Atomic Energy Agency)©]
Aol Fgsle] Bxsh 3 F ALgAIIoM, B FAPe
©abe +2% otk

2.2. DPPH 2] 2 A% &3]

DPPH )zt 27152 Kim et al. [8]2] WS o] &5}
Z7J3k3ich A& 1 mLell 0.2 mM 1,1-diphenyl-2-picryl-
hydrazyl (DPPH) 1 mL< ¥l wHE $ 30 &<+ 2
2o X3t vh WS S-S 33 EAl (UV-1601PC
spectrophotometer, Shimadzu, Kyoto, Japan)& ©]-2-5}o]
517 nmelA 34380k DPPH 22 276 t9]
A2 el glste] A= ST

AEANTY EHE
TN F R

AR5 (%)= [1— < 100

2.3. Ferric reducing antioxidant power

A& 1 mL, sodium phosphate buffer (0.2 M, pH 6.6) 1 mL
I} 1% potassium ferricyanide 1 mL-S &35191, 50 CellA
205-7F WEX3E 3 10% trichloroacetic acid 1 mL< 78]
ek -, 13,400 x gollA 5% St A4 skl A
=9 1 mLE& 55 1 mL % ferric chloride (1 mg/mL)
0.1 mL¥} 2835t 3700 nmollM 3355 S0t [8].

2.4. Rancimat test

Laminarin®] @45 Lol 7] 13 Metrohm Rancimat
Model 743 (Herisan, Switzerland)E ©]-83}0] Lo}l c}.
o2 Ui 5 g2 ARSI e, AR AEliess

R 4 g, 7 AR 1 g B RS 01 g& go] AHEEIS
o} SALES AR X2 SAESe] th-2] Ao 293
AT

52 7] 2] i 2k A1 2
oAb Al RE

N n s A5 (Pf) =

2.5 QAL = &3

Laminarin®] ZXAAIEE 75 $I3ll 2-Thiobarbituric acid
reactive substances (TBARS)E ©|-83}3ith 4] &5 5 ¢
o S 15 mL<s &3ste] 743} (DIAX 900, Heidoph
Co., Ltd., Germany)E s3It #2 Ao 7} A5 1 mL<S
=3 ths 37 Coll AAste] 1A3F IHA 07 34178}t
Agels wel Al s S8t w2 1 mLel
TBA/TCA <% (20 mM TBA in 15% TCA) 3 mL 4!
7.2% butylated hydroxytoluene &< 50 uLE =33t th
90 CellA] 1547t RESSFATE WS- & W¥Z1s1o] 600 x gol]
A 2081 AR EITE 1 &, AT ds FHste]
FEA (UV-1601PC)E ©]-8-3t] 532 nmellA 573k
t}. 5793t 7> mg malondialdehyde/kg meat© % $H:ks}
o vkebitt.

2.6. 54 &4

B A%E 33] R AAJsIglon]) dojxl A= SPSS
software (version 10, 1970)°1X] 3= 780% general linear
model procedures T3kl 2] 2]Q1 2fo|7F B w ot
%k 7¥2] 2101E Duncan®] multiple range testt-S ARES
H7FEATH (p < 0.05).
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3.1.DPPHEC L £2AS &

Fig. 16i= 7P Z2Atel| 9]t laminarin®] DPPH #Hc]Zk
2% 5947 = AASHITE. Laminarin®] 749 ZAFHA
o2 dEiellA 5.7%2] ¢ 2 DPPH @)zt AAsS
H o} ZAtel o8l 1 Aol A S7Fske] 50 kGy
Z2IA] 44.2%2] BAS B om 200 kGy 2] Aoz FA}
908 7% 80%°Vde] DPPH 2H|Ze AR Zloz
SRIF T 200 kGyol ] Aol i= DPPH 2ht]Z 47
s Al S7FSHA Skt wheEbA 200 kGy ode] =2
AR @/l 713k Agjalzte] vlgle] 24 S 884
o]x] gk 107 Al ¥t} Bglucan®] 7d-F-oll= 50 kGy =
FARE ] ARAskE Aol 7 =2 @rlst EAdo] B
%} [7]. Laminarin?} 7522 92 5A}SE B-glucan®] 73-9-
o= WA Al €J8te] B-glucan®] EAkgo] 74w o]
8o At fHasskar gelirt SKeivhe A3 Bal
ATt [7]. HESE, B-glucan®] W T = Fmba AL
ofsle] S7Fst= Zlo] Bt Qi [9,10]. ®WAM] AR
B-glucan-= Fourier transform infrared spectroscopy £} UV-VIS
spectrometer = -2 3 A3} A AL 2J5}e] B-glucan
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o] thE 7157152 W3t glo] glycosidic bond7} At o]
carbonyl group®|t} carboxylic group®] A= 3L o]t
double bond groupE°] radical 2452 A= o=
1 QIT} [7]. Kim et al. [11]< hyaluronic acid®l] ¥t
ArellA] Thapd AR AREAlE2] hyaluronic acid®] DPPH
)z a7lso] keI o, oli= Awkd Al s
A}E-2 double bond 9] /d¥} o] Qlrh= A¥E Halst
At ofeldt A3 A7 32 HE laminarin®] AP AL
of] 2J&}] glycosidic bond”} Aek=]o] carbonyl©]H} carboxyl
group®] AJJ= 11, ©]2f$t double bondE°] L AAF
& 7P Aow AlsErt
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Fig. 1. The DPPH radical scavenging activity of gamma-irradiated
laminarin at different doses.

3.2. Reducing power

Ferric reducing antioxidant power 22 =gk ] RES-
Ho] Azl eJaf A B et 0 7 nhl= ARl ghe
R el otk S akglel] IS (A15)el
oJel} Fe™'/ferricyanide &3] ferrous form © %2 FHIET}
webA Fe* 52 =74 700 nmollk] GAJE Perl’s Prussian
blue”} FAE o] SEE ez Ao ARggitt (3],

3

2.5F

0O.D. at 700 nm
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Fig. 2. The reducing power of gamma-irradiated laminarin at different
doses.

Fig. 2= 7nPd A1) 2]t laminarin ] reducing power
SAAHE ARSI A3 Aa zApd=o] Skl w
o} ool oA 0% FHLS] AL SN Ae IRIE

T USATE ZAREA] 942 T laminarin®] 73-%- reducing
poweri= "9~ B ghE 7HR O FHPd ZAbel] o)stod
reducing power= 17| T7FSk Zlo] ERIFQITE o] o] A+
o4 reducing power®} DPPH 2F7+ 2-7152] A= A=
AAAAZY ek BEE QAT [11,12]. Kim et al. [11]9]
A3t |M % DPPH 4~75°] <718 hyaluronic acidi=
< reducing powers YERNSITH 2 3-8 Fal 7npal
A oJ8f 8l laminarin®] ks EAdo] T A&
DPPH 2H|Z 2752] S7ket 3| thA] €1t = giqltt.

3.3. Rancimat test
vt Z2Abl 9%t laminarin®] AFSIRMA] RV A9=
Fig. 3°] A|AI3F3ItE. Rancimat test= 112 (130°C U] ]yl
A F7E Al Bojdo] AlslE FX1ehH 7|4 Ay
= A =4S 257 T A WHEER
B TS SAshs W o® do] deskal AldAdol
o 13)of] W AlEE AT 5 = Aol Atk [13].
Rancimat<> 48] 2RI E7T 45 =2 3ks 7HA)
ot AR EE Hrkst A9, iz diF7-2] Akst
¢ A|4= (protection factor, PHE 12 AH&3I &
AR Helato] 1 ol o= ek om APARo] S
of e} 1 Fho] S7IFSITE. 2 AtellA] fmba AR A
oS- laminarin®] 79 ThET-9] AR F A0} 2 2jol S
Hol|A] ekgront, 7mpid Al kel wet AkskR 4|7
Z71=0] 200 kGy 2] Ao 2 ZAFE laminarin 5 )4
O] ASlR A ks 2= AR gRIE R} AL,
hyaluronic acid®] ©]71¢] A7 [11]olM= Hrpid ZAl wh
2} DPPH 4275 reducing power= 718131 o4, Als}
HEAG= Zpol7t Yl Ao ERIE oM, AUk, A7
ek 22 s 18] AR Ak o A
ZAtel] o)t Zlol= Qitkal BarE|Sltt [14]. Hyaluronic acid
oM Cu’' ) Fe?' ¢ 152 transition metal 5°] hyaluronic
acidu]®] carboxylic acid2} A3lsto] A4 B35 2] F sk o
8-S 3}, ©]2]3t transition metal chelation®] HAA FAL
o= A FAIE o] AlstE Sso] Mg Gs Aow
RaElch wehd WA A1 laminarin®] 73-%; hyaluronic
acidel= 2] 24 02 lipid peroxidation®l] #ofs}o] 7m}
A ZAtel QJste] AbstH S50 Frkehs Ao ® AlEET
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Fig. 3. Protection factor (Pf) of gamma-irradiated laminarin at different
doses.
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3.4. TBARS measurement

A EE] A AbstlA] g3E dotry] 98l =5 o] &3t
TBARS "<& o]&-3ll 5733t (Fig. 4). =5l Als 9
s I8 0= Hrtste] 37CellA 3AIs<E A5
S wo] AHASIEE dotRgon R oRE S
T ARSIt APAY} thx B0 laminarin 3712
=52 AAEE AAEleS & 7 AT S o]t
A4kl Al e AlRbel| whet ghjjE|o] 3A17E A48k
< we] AyE B ZAPAEO] STl wet =52 A
A5kt QA E S-S g1, FH 2 n|oA] F=3
laminarin?} fucoidans == siElel] 371k 73-¢- A ksbr}
A E 1 BgAdo] Z7FeRE= Zlo] M E 90| laminarin
7} fucoidan®] -8 2= FEIY] mAYEL Alojsk= B
2 glsiRint [15]. wehA 2 A HE Eal ek 2418k
laminarin =5-72] A AAE et HA ArlskA|=A 9
ol87HIZF AvaL & = 9k
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Fig. 4. 2-Thiobarbituric acid reactive substances (TBARS) value of
gamma-irradiated laminarin at different doses.
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B Ao M= rlA ZAle] sk E3l% laminarin2]
kst e #st AT FSISIT). FAlshA o] kst

AL T 71l 2Jsle] dojupr] e, ol itkst
2 54 S ol8ste] vkl AR laminrin®] @4k
3} @435 =793I83t}. 1,1-diphenyl-2-picryl-hydrazyl (DPPH)
radical scavenging activity, ferric reducing antioxidant
power, 12|13 lipid peroxidation inhibitory activity &=
o] g3to] 7mpAd FANE laminarin®] B3-S 5793 4y}
B AdelA 7w AR laminarinolA] & 249S
el om, AR A=kl vlelsto] datst EA42] St
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