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Abstract: In this study, the effect of gamma irradiation on
the microbial contamination and biological activities of tuna
cooking juices was investigated. Tuna cooking juice was
by-produced during the canning processing, and had various
functional components. But, it was shown that the tuna
cooking juice was seriously contaminated. Gamma irradiation
effectively reduced the microbial population in tuna cooking
juice. Also, 1,1-diphenyl-2-picryl-hydrazyl (DPPH) radical
scavenging activity, tyrosinse inhibitory activity, and ACE
inhibitory activity of tuna cooking juices were all increased
as a result of gamma irradiation. These results suggest that
wasted tuna cooking juices can be used as a functional
component in the food and cosmetic industries if the irradiation
technology were applied.
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5 FUYAHE s55 W] 59 43E oidshd, 39t
Z-go] Qlukar d#A ATt [1,2].

F ol wEATY o] FRo] Fvtel -2 ALs| A
W32 Qlaf HAA S Hojdt FAEo] RS o)L
ATH[3]. &, WY, FA|, 150, =, 20|, Fof 4l HX]
T 22 AR By W AARE Aol AL
B2 o] Al o] MR H | o] F Al o] TRt
A7 &2 AEAY A= A7Ee] 2R Agd A% T
7F A2 o) &E a1 T} [4]. A Nolli= A YR £
H erdhE, oS nRd 7)eA] AE 2 2o S
=50} gfHo] et o)2fdt HHe HESA Ak o
2o ol 22 alok shgol T3 JIS nE = Qo]
g o] 54 Ul o] -2 w|7] AR o] o] golghs S B
Tk olUe} 34 159 Sl A% vl g e} [5]. #A)
A ollel] SF-E]o] Qli= fElohu] Ak, f714F, A5 Skt
HEd 53 22 454 G ES 71T BHY AR
& A o7 Aol gatEs B A AIREHATH[6]. 7L
U}, ThFO R AojX|i= Aol Ad2ollA] 7 AR
ol A glo] BE]Y] wiEe] vgES] o $J3o] =
a7, TS Aol 9] 122 g wiel njAEoe] HA
7sHA ok

HAA v BT} R nBE-S AA sk 7P 2o o
2 A A St} [7,8]. T3, A5F o] FHE fAIshHA
olg] 714 A< Zypt ®arwo] o, Hel FEE
2k ZAE A g8te] H7HA S o8 ARgalr o] Aekst
L= ARG JRAEh B 71 Qe A S FAg

th= A7Ant BaEde} [7,9].
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wep B AT BH A%l 4% o
A 01837 $i5te] A<one] 91493 2 )
915 7k 24 o8 TRsE HESHAr

2.5 9y
2 LAY A 9 ZAapd =44
& Aol ARESE FA] A2 ¢ F&B (Changwon,

Republic of Korea)oﬂfﬂ Zﬂ#‘#i}ﬂr AlE U] 8=
agHoR > 0}7] Al NS 70% 2 A3 A=
9} 70% ollehe-S 1:10 V&R 33 & dojxl FE2ES
7ek=ss 2a) 104 =3 & ARSI

Anbd At shE R o ;L 9 MR 7 89 T2
(Jeongeup, Republic of Korea) W A1 11.1 PBq, “Co v}
A ZAFAIA (point source AECL, IR-79, MDS Nordion
International Co. Ltd, Ottawa, Canada)= ©|-83IIt} A5
50 mL 2] conical tube®l] Fo] AR FALS sfgiom, A2

oM A1 10kGy 2] AFE= 0,1,3,5, 2 10 kGy2] S5
AeES A 31T F5A92] B9l alanine dosimeter
(5 mm, Bruker Instruments, Rheinstetten, Germany)& A&
SF3ATE. Dosimetry AlZ~E12 1Al A 7] (International
Atomic Energy Agency)«] A F=gate] EF3) g
ARSI, & FAARe] QA= +2% ouigltt.

2. 29 vBEZL S

zL7<l Al A5 1 mLol Bt 21997 (0.85%, NaCl)9 mL
< F7Fsto] Bag mixer (Model 400, Interscience, France)&
/\].Q_O]_o% 120% Eo}- §_61—-5]- o3 102 _/]/H}ﬁ o7 _/]/Ha]—
3] 9lS- total plate count agar (PCA, Difco Laboratories,
Sparks, MD, USA)E AR&alo] Edalict. v|A=e] S22
37°Collx 2943 wikst 5 Al=siSict. 7 vidET S
3uRoE AL,

2.3. DPPH gt & 2745 57

DPPH U7 2715 Kim et al. [10]9] WS 0|45
o} Z7gatgltt. A& 1mLel 02mM 1,1-diphenyl-2-
picryl-hydrazyl (DPPH) 1 mL-& il J_LH]'?SI’ 30 &<t
Aol Y5t ths Wkg §-HE HFE A (UV-1601PC
spectrophotometer, Shimadzu, Kyoto, Japan)‘§ o]-g-35}o]
517 nmelx] S433ick DPPH 2Fo)Z 2458 vhael 7l
2h2ef] eJste] AEE Sl

NEHITE FHE
FAAT FYE

ARpols (%) = (1 - ) > 100

2.4. Tyrosinase R 3| 84 =3

Tyrosinase &/ 4|3l =7 W2 tyrosinase 2] 21-8- A7} 24
) %)%= dopachrome2 H|AH-S o]galo] Z4&I3AT} [11].
SigmaAtlA 918 mushroom tyrosinase (100 unit/mL)-S-
0.2mL, 7]A %4 DOPA 0.4 mL, 0.1 M potassium phosphate

buffer (pH 6.8) 0.2 mL2] Egtle]l AlZ 02mL& 71t &
37°CollA 1 5T7}H}£/\]74 475 nmelX 73kl dopachrome
o] WglE Alsor eIt} Tyrosinase A13ll%s 3t
212 v} gk

%100

Aas (%) = (1 - 2

A AE AAY) ST
B: A& oAl 70% ethanolS {718t S-34 %,
C: a4 gl SRTE J7kst 9%

2.5. @Y A3 53 53

b AR Jﬂ Aoy ofekE 20 Fudy 24
< ACE A3l|&d-S 53l O]’O}HOLD} ACE (Angiotensin I
Converting Enzyme) #3184 Cushman¥} Cheung [12]<]
WP o R vy} o] 4] }Oﬂljr. Hippury-L-Histidyl-L-
Leusine (HHL) 25 mg= 0.1 M sodium borate buffer (pH
8.3)°ll galisto] AZst 714 30 uLell A= 10 lL s 7151
37TCeoA 1027F RESSIITE 1 v Al& tlz=tell 1 N
HCI 50 uL 3718t vEbe-5 FRA71AL AR Aol
&4 Angiotensin Converting Enzyme (0.5 unit/mL, Sigma
Chemical Co.) 10 pLE H7}sto] 37 CollA] 3023 WR3-gk
T3 IN HCI 50 uL H7bsto] whe-& S5s3I0t 1 $-
= 27 7ol ethyl acetate 300 pLE 71 ohS QA
2715 olgate] dAlitElE ¢ F A5 250 lLE FsiA
70CoIA 1412 ) WS 1 ke ZR 300 4L
£ 3Ukske] wHE - JaL*}Eﬁﬂ (UV 1600 PC, Shimadzu)
= olgslo] 228 nmellM =5 S7dsIIt ACE Aellg
3 A vEa %D}.

(S$-8.0)

ACE A&l 274 = " BB.O)

1% 100
S: Al 5.9
S.C.: N8tz &4%.
B: A8 &4 T

B.C: 3413 29 S9%
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2.6. 54 &4

B AR 33 wHE Aajeiglon, dojzl Ai=2 SPSS
software (Version 10, 0)ollA] 3= 758% general linear model
procedures 35k -2 4 Q1 Zfol7} R wf Fgk 1F
2] 2}0]E Duncan?] multiple range test'H2 AR50 7}
ST (p < 0.05).
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FA] AR AS 37 ColA] A7dshar] b Ak 5 74y
E2] AATE ATt 73 Ao A= oF 3.12 Log
CFU (colony forming unit)/g®] 714 vlAl&Ee] HE%
t} (Table 1). T3k, 7P ZAlel] oJaf ZHx] Alzole] u)Ag
5 7t A S-S Felst 5= it Fubdel o)
H|AE-2] A U] DNA 9] a2 3ste] Aets]o] purineo|t
pyrimidine $37]7F 222F o] X A1 FAMH]7} oA
U DNA ARzo] Aetsl=t, 50| x| Xahd AFEaHA
I} [13]. 5kGyQ] 7S ZARRKIS wf 23] Ao
A= 2.20log CFU/gS] mEC] AZES BRISIICE 10kGy
oA 2k HerE S RIS & oA Ayl Ak x5
= 2% 9 35 2 Aol o] 85kl glof zpsel wjel] ¢l
© 9% MAES AT W o2 M Ao AR Gt
£ g1, & 9 to] Asdllo]l st o] 2] AFA )
oA, T A= 5kGy2] AFelA] oF 5log CFU/g
#ho] sl o, A A dlofx= 22 AdwkellA] 1 log
CFU/g #kito] 7HAasiolnt. meba] Al M3 w| &5
vk AgAo] 2 2olE HYow Fx] ALRo =
T ARt} 22 M) Fhvbd AP E Qs A7t
Hr} 5 9 Fo xalyl= gl 2] Apgdle vkl
Aol SHFrEo] Q7] e, A2 T nAE 7S
7HAAL QUTE. 2 Aol AR 3R] AR oA ElE
| AES S0l d 7)o FR2UZS 43 A3 Bacillus 452
A=} =8 Aol gRlo] HSlt). URFA O = Bacillus
& U AEES UE v ERG 52 AR A S 7t
= 2o BauEoe] Qi [7]. wehA FA| ARl Akt
S 9Jate] E A AR =2 Aupd AP H Q3 Flo]
2hal Al

Table 1. Total viable cell counts of gamma-irradiated tuna cooking
juices

Irradiation dose (kGy) CFU in Tuna cooking juices
0 3.12+£0.03"
1 2.97+0.08"
2 2.84 £0.06°
3 2.47+0.02°
4 2.35+£0.07°
5 22+0.07
10 -

*Values with different letters within the same column differ
significantly (p < 0.05).

3.2. FAkst &4 7t

HA] Azl 70% oAlekS- %52 DPPH radical 27532
=7510] Fig. 1o UeRGIth. 37 A3} 23] Ao ogt

& FEEO] AAF S-S 68.80% % LFERSTE wEsh, 2]
ARz e] HRpgo s b Ak sl AR Ee] 7
ghof| whe} 718k 10 kGy 2] Fnbd A Axp 3] A4
MO ARF 5L 77.33% = SRS & 5 AT
Kim ‘5 [15]°1] wh=a b ZAtel] oJ&) v]5t (Eriobotrya
Jjaponica) MEke FE52] o] STtk S KA
il Rskelal, Sohn 5 [16]> ¥W1Ed (Dandelion) %

Eofl S 2ARIIS Al g o] i
AT A ApmNe] hEAQl 754 R R Tl Ay
53] vhd 2 HE] dojxl Felo]=rt A A Tt [1,2].
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Fig. 1. The DPPH radical scavenging activity of gamma-irradiated
tuna cooking juices at different doses.

3.3. Tyrosinase A 3| &4 F7}

Tyrosinaset= ¥%- 7|45l Sli= melanocyte] melanosome
of|A] tyrosine S-> dopas 7|AE o I A A<l
melaning Y3 SH=t] 2014 key enzyme O = 25
aiolth [17]. A= Yol S48k tyrosinase A3l €4
E22 melanocyte cell®] tyrosinase G4~ B3-S #3l5}o]
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Fig. 2. Tyrosinase inhibition acitivity of the 70% ethanol extract
from gamma-irradiated tuna cooking juices at different doses.
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259 tyrosinase A3l DAL 35.82% = LFEREoH, o]
T A Zatel] sl Zapd o] TRl whet St
S 2Rl 3131, 10 kGy 2] v AL A3} ] #joe]
tyrosmase A&l e 44. 62% <783t} Choi 5 [1]2
A 2 HEfO| =) =2 tyrosinase A3l ﬂgm A&l
w9 Zhugirka Basigic). weh dats 8499 571
A7) Ak Aol ol T 3 480 Ml ke
tyrosinase A3 &/do] F718F 7102 Alg¥c)

3.4. 8 A3 24 54
ACET ¥Efrgzolr g4 velr d79 553 472
TE& Aofste Tosh 8 vt BAEH FHlo|
= YA M|AER] granular?} rening F Y o] HH|SkAL
renin<> angiotensinogen- angiotensin &% H} o]}
©] angiotensin 1= ACE®°] 2J3ll angiotensin 1% H}¥]™
o]zlo] H-A19]Ag A=310] aldosterons HHISHA| Sk,
bradykinin®] 35 oA AypH o7 Fte] T A
ot} [19,20]. 2K el EAek= ACE A8l =42 ACE
o] &) H-loll A3tsho =M angiotensin 17} A% © = wE
S5 ang10tens1n 18] A4S ¢l oA Fektsl g2 1}
ERAIT} &3t bradykinin @] #3815 x}kslo] prostaglandin
o "3 P 24 IS S8 Ak FA| A
ofleks FFE2 ACE Asls 574 A& Fig. 3¢l UrEM
At A z]—:;°ﬂ.4 ACE A3lle 73.97%% Weht =
ACE Aalle= el O]CE Anpd Al oJsh 1/\}
k] *ﬂﬂ"’ﬂ e} S7Feh= AS & 7 AT 2 AT
A} e ZARS A Al olghe $+552] ACE A
e S7HIA n8e APtehs 715 AR owA Y

o]go] 7hsslelata Azbett.
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Fig. 3. Angiotensin-converting enzyme (ACE) inhibition activity

of the 70% ethanol extract from gamma-irradiated seafood cooking

juices at different doses.
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