EM #u{AH AHo[39 U NF F FH oixlE

Hopd =Atel 2=ola| F2o] g

248, 0l

% Mo

A, AAE,AAE, A&, A5, W s
P AAE AP A HEAE TSRS LE
'AEo) &z 4 @etat

M E

FuiA 2ol 22 BAK HFAELS B4 £ E3AARNA 2% 299 ARl A,
FEag FEo| FRA FRH A2 FEHAHANME R HIE A+ 4A FHE ¢
A kA Ak ol @ a2 $9 MBS ERHOE Aot $AF AYAH A
4% 8Rg £ 9o° Jed ¢ daolyd AU FFEFAE 97 AANE 10 kGy o4
TAFY 2APZE L7H Y, o2 A AWdE R o) H(offflavor)’t A H SAEY F4 2 &
54 $4E7 AgE £ AP med B dve $As9 $ASAE dE 2200 2ue
ofgdte] R A Y o A AF ASE A FHL NART AF RS
gHstza £4 FuiA 2eolAE RYNFLE Al RAS 22k 22 W EH s
WA A% v Ed, osetd, 434 4 4<% 9t

rle

A=

il

e

A Aoz M= o Zopd =AL

98 2 FAZE wjFeol @A EE7I(MIS mixer, Falsf Co., Barcelona, Spain)ol] ¥ & 60
pm/ming] X2 13} EFF 8%, 23 £F 28, 33 TS 18T s EFSH T 12 344
ol A T7)(124%), S1AL71(39.1%), A 71E(164%), BE6.1%), Y E(0.05%), 2] H(0.63%), =
o2 24(041%), F3(0.21%), 42(0.01%), TSP(0.21%), A€0.83%), ZZubzg] E2(200 or 500
ppm), 22+ EHA A7H(1.0%), FTHB.5%), d(43%), AH(1.6%), HFIHAA.1%)E, 33 &3}
Al WA EA1%)E EFsH T E3-5(meat mixture) 50 g& mould(5x5xgl cm)E o] &-3te] A&
TALETL 75T @ WA stEE Y Y E & 4203 PEL Sejdlo|dy dgd Bg
& EZAMULTIVAC, Wolfertxchwenden, Germany)oll E871A(CON,, 25:75)8 A3, 243514
23E F A9 109 G, Co-60 Zu}Al ZAAA(IR-70 gamma imradiator, MDS Nordion, Canada)g ©)
B9 70 Gyo] AFEE FFAF0] 5 10 2 20 kGy7t HEE ZAeHT
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DjME W] AIH

ME 10 gol AR F39] 999 E peptone F(0.1%)0] ZH 3t APYo R AU F7
% Nutrient agar (Difco, Detroit, USA), th 772 EMB agar (Difco, Detroit, USA), Pseudonomas
spp.&= GSP agar (Merck, KGaA, Germany), Salmonella/Shigella spp.<= SS agar (Difco, Detroit, USA)E
Aej 22 AVEste] 3 L Pseuconomas spp.y= 30C, WA F 23} Salmonella/Shigella= 37T
A ABAITE B M GE & 48 JEE AFsuch

ULel 7.2% BHAS} ZF% 15 mLE 2& ¥ homogenizer® #FAsslgth #39 | mLo] TBA/
TCA £99(20 mM TBA in 15% TCA) 2 mL& Q& ¥ 1587 7bgstinh Wz & 94188(2,000
%.

o % |
pm, 158703 3, A2 AE 532 molA EFEE SA54¢

#s5Ht

ol ZAF AEo FEE 1299 panel & AL E AFE microwave oven(Re778-BR, Samsung,
Co., Seoul, Korea, 2450 MHz, 650 W)& o] &3l 387} 7198 3 ATaqc). o, 87), 44, 47,
AN HMSE 59 5/ & diste] 53 HFUA ¢ 4k 2 40, 3 BEolth 4 4,5
¢ FthHe g H7hskich

=)
s
%

#n o aw

Y3 K3 S ol4E 4w}

3 9 Y 3 2HLE 0C7 2 WA 71h3 § 82ATY & FAEY QAEE S log
CFU/g53 0191 2.1, Pseudomonas spp.= ¢ 3 log CFUgFFL 2 A& L, 5 kGy 0149 7}
A zA 3] BB 480 AEFE(I0 CFUR) olstE Zast At (Table 1). 20 kGy ZA}
FE 163 AAAAE oW Y4B 4S5 BAEHA gk 2ud 2Abe) 98 HAYES J
0 AREE7} JAYRAE Frot 27) njlEe] FaHReH uAEe) AEHR gt 77k
Asle} AHHOZ ZHotd ZAAFo] 2712452 25 A)7)7h A A 5 A ck(Table 2).

Zebd ZAF AF TBARS g EARE7E HIZRARE vle] 02 ugg B %o AR/NLES
R AJ89 TBARS #& F718te AR UebsthTable 3). J2ju 2201 $3 A7bre
BA7E7o B e 24 A% 9 A% 7170 B9 TBARS ol w2 AFE BgdP,

ZA AE S4 g A 2E0lad Frg AP RAAA fradoE ¥A HrHEN2 Y
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Table 1. Microbial counts of hamburger steaks combined with rosemary extract powder immediately

after irradiation (unit: log CFU/g)
R
osemary Total aerobic . Salmonella/
cong. Sample . Coliforms  Pseudomonas .
bacteria Shigella
(ppm)
non-irradiated 5.02 ND” 2.82 ND
Control .
irradiated (>5kGy) ND ND ND ND
R 200 non-irradiated 4,84 ND ND ND
osem
A iradiated (>5kGy) ND ND ND ND
non-irradiated 4.63 ND 2.91 ND

Rosemary 500 |
irradiated (>5kGy) ND ND ND ND

" Not detected within the detection limit <16' CFU/g.

Table 2. Kinetic parameters of total aerobic bacterial growth and shelf-life of ready-to-eat hamburger

steaks combined with rosemary extract powder stored at 5C

Dose(kGy) Rosemary (ppm) NO(log CFU/g) lme'(day-1) Undetected day  Shelf-life(days)

Control 5.029 0.19 - 14
0 Rosemary 200 4.84 0.05 - 14
Rosemary 500 4.63 0.02 - 14
Control 0 0.25 <14 28
5 Rosemary 200 0 0.18 <14 42
Rosemary 500 0 0.16 <14 42
Control 0 0.19 56 98
10 Rosemary 200 0 0.16 56 98
Rosemary 500 0 0.14 56 112

% N, means initial counts of total aerobic bacteria.

% lnee means maximum growth rate of total aerobic bacteria during storage periods.

98 FEEL o7t fisich Iy B22ulE 2] HbE RAMEE FAE7ME vlE F9y
7} = %rhFig. 1).

Q ok
4 oA 2eo)as &7) 27 FEFE % S log CFUg ol o, 5 kGyol el Zubd =
Atel s 25 AFEELH, 20 kGyE RAME WA 2eolAqME A LA Jwd b
B AT BAE R Gtk FFF7F 10°~107 log CFU/gY 0|23 & WE ARARAR Be
H, B AR HERAME 1499 W, 5 310 kGy RAFEE A7 2842, 98112901k 7w}
A ZAb g5 A A Aelo]Z9 A et B olH AAo] R HULY, 220 BEE AUt
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Table 3. Changes of TBA values of gamma-irradiated hamburger steaks with antioxidants during

storage at 5C (unit: pig malondialdehyde/g sample)
Storage period (weeks
Antioxidant llzgse chlls ( )
(kGy) 0 2 4 6 8 10 12
0 1.93° 1.98" - - - - -

5 221" 2,04 195%™ 21109 - - -

Control .
10 2.04™ 212 1.94% 2.32% 2397 2.36™ 249"
20 212 2407 22207 2.18™ 1.97* 2377 2517
0 1.84° 1.84° - - - - -
aby aX
Rosemary 5 2.16™ 1.84% 1.80 1.94% - - -

200 10 204% 204%™ 195 225%™ 200%  2.05% 2,637
20 L84%  216™ 204 249% 219%™ 210" 23)¥

0 180°  1.80° - - - - -

Rosemary 5 1.86% 2077 187 2.02% - - -
500 10 186% 207 197 2459 193 242Y 257
20 2016 222 210 232 204% 2567 227

* means within the same column different letters differ significantly (p<0.05).
“*means within the same row different letters differ significantly (p<0.05).

" Bar indicates no determination of TBA values because of spoilage.

Fig. 1. Visual display of the sensory attributes based on the results of the QDA test in hamburger

steaks with antioxidants and irradiation.
A; Control, B; Rosemary 200 ppm, C; Rosemary 500 ppm
—o—0 kGy, ---8--- 5 kGy, — 410 kGy, —=-20 kGy

e o A A7 dAHL W A F d5d S0 FENT Aokl 2abek 220
£29 yeAde &4 guA 2uolad A R FAAC EHAI AL 2 AEHY, o
& 2 ZAH 2 AL AEE Ao ZAMI ] AfHE O 4FdE F8E £ e AL
2 7Idg
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