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Quality Properties of the Refrigerated or Frozen Irradiated Beef Patty
Ki Hong Jeon, Se Wook Oh, Nam Hyouck Lee, Yun Ji Kim, Ki Jae Park, and Young Ho Kim*
Korea Food Research Institute, Seongnam 463-746, Korea

Abstract
Microbial reduction, physicochemical property, and sensory evaluation of irradiated beef patty were
investigated. The microbial counts of refrigerated beef patty were reduced to below the number of 3 logs after
irradiation at 3 kGy. But no viable microorganism was detected in frozen beef patty irradiated at 3 kGy. Food
additives such as nitrite, salt, phosphate and ascorbic acid did not affect on the inactivation of microorganism
by irradiation. The irradiation effect on the water holding capacity was not significant, but frozen irradiated
beef patty showed higher water holding capacity than refrigerated beef patty. The drip loss of irradiated beef
patty did not show significant differences according to irradiation doses. Considering the influence of food
additives, the irradiated beef patty mixed with salt and phosphate showed lower drip loss than that without
food additives. In refrigerated beef patty, TBARS values were increased with increase of irradiation doses and
showed lower values in the beef patty mixed with food additives than that without food additives. The redness
of refrigerated beef patty showed highest values at 3 kGy of irradiation and then decreased with increasing
irradiation doses, while in the frozen beef patty did not show distinct tendency according to the irradiation
doses or food additives. In sensory evaluation, the irradiated beef patty showed unpleasant smell as compared
with the non irradiated beef patty, but showed somewhat higher score in smell at the sample contained

ascorbic acid regardless of irradiation doses.
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B8 Asfugten 1 Ashe Table 13 2 AFAARE nARS WAA 254 2
bR A% 93% 27 UgRe  §8 34 gk Ao tehid

4E4718 AR 10°CFU/g S20192

U 3 kGy A#9 AR AL 9gtd 10 R
10°CFU/g #£2% #aHfem, 7 kGyd

A
e v gl AZHA G, B -20C

Hede vl Sagta, dE ded B &

AN 908 AFE B S 10510 A3t 2 WAV e pH, AW,

CFU/g #&o2 Woblonl, 3 kGy o9l 43, i 5ol Bads Sl #4
2

re,
SO
ol
=l

AR FA N e nA Rl HEEA 9%

o olH @ A dExdol nAEY AES 2 geiA ATA F, 1998). WA zAtE
e

& dofapl ¢ BY o ARG A B4 Hed
S A8S Bl TPBY PN USHS o] WAOE Le v} Ro] 273 ANGo) 3

BEPEO 5010 . 4
5 205H041 2881050 320+044  862+031  °ND ND ND \D
; D \D \D \D \D \D \D ND

"1 comminuted beef only,

2l comminuted beef containing nitrite (50 ppm).

Il - comminuted beef containing nitrite (50 ppm), salt (1.5%, w/w) and phosphate (0.5%. w/w).

“IV © comminuted beef containeing nitrite (50 ppm), saﬁ (1.5%. w/w), phosphate (0.5%, w/w) and ascorbic
acid (500 ppm).

"MeantSD.

“ND  not detected.

“Different letters within a same column are significantly different (p{0.05), n=0.
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Table 2. Water holding capacity of irradiated comminuted beef containing different additives (unit: %)

0 468433 430114 513113 630425 51406 B2(P+22 631M64  86.9°E25
3 34108 475125 Q0417 57820 658 SRAE38 665129 662%t10
7 BIFE32  Bpr£18 0831 H6FE02 66155 570126  6391D3  H03'#5I
19 g1 BFHIS H4+24 57130 836127 831433 579£80 68 £64
18 $BrL07 34127 B0FE26 HAT27 833151 542425 634119 568 30
"Mean=+S8D.
= Different letters within a same row are significantly different in refrigerated.
A8 Different letters within a same row are significantly different in frozen.
“Different letters within a same column are significantly different (p¢0.05), n=3.
I LIV 2 same as Table 1.
M A12%(111 IV)7F #47F A&7 (1, el s7h A1 A8t vlo] 022N fdo] &
Hgto] 2 HFd S deldAT, 4 Algte Aso} gdeo] 43 12H o £ ¢y
‘%‘*}ﬁﬁ} Fo WE £ ol & HolA 2o 4 FA HY, 53 AFAEH0] A&
@obl B4 +59 Eegd mAs WA zA 8 Aol pH7F §&3] Atsd 25 ©Y
o e AA F ALR Yeyy. ¥4, A9 A S 2t 29AFU T8 Ud
TG NETFAN T BAPIZAE BA SO S fANIE A9 o] AgEo B
WA vet Yesd 2o 2R $Yo] golx e Ao dA L YH(F T,
2 Uehted o& Table 39 vehd uet 2 1992). Table 3¢ Wehd wtsh 2ol &7 3
o] YF59 2 pH/t FoUAE A4E A QAL Azt ART(IL IV)E A A
22 AZHn, ge NET (I DR AdHez 2 pH
g HAY, aeu AR 2ARF webd e
pH Zt AEFOIA g pH st ZAAHAL
U Fd f94 Aol g Hold Tk WA
1719 pH Wate 4, 247, 24y 3 o A zAM| 2 pHY g 4RAAAE
AE 99 53 AV T gitiog 317 m—a} g+, 3 kGy, 7 kGy, 12 kGy %

9] pH7} WRolAlH AtAs; mlo] o ZF2RIY A
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coefficient) = 0.955, 0.950, 0.988,
0.994 % 0.925% ¥o} =& FABAE £

s slgled, ¥E5S 0,999, 0.941,
0.859, 0.920 % 0.856= YERHo] pH °]9

A W% W] nsEd 9¥ 9P F

o2 #4% ¢ oo
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AeaEde dead
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Table 3. pH of irradiated comminuted beef containing different additives

R YEEELE
44yo] YEL 2ol
2719 T9A, E
g 2oy S 23
A 247, U3 3

0 "B5IE00P 589008 B77H015 579004 5651008 L7PX014 609008 623£015

3 557002  550+006  B74x011 566010 5BAX008 571013 611001 608'+008

7 580001 HA0X010 5824008 579£008 564001 58F+012 610003 6072002

12 550000 560003 5®4H002  B82003  56F005 57301 6ABL001 614002

18 59004 584+006 582001 582+000  56PE004  57AE010 816010 6117000
" Meant8D.

*2 Differant letters within a same row are significantly different in frozen (p(0.05), n=3

LAV - same as Table 1.

Table 4. Drip loss of irradiated comminuted beef containing

0 148104 1122 0g+04

3 180422 153 +18 P40, 118405

7 150432 1568' 209 12+01 0.17+086

12 169134 9.3%+73 17424 107802

18 20418 16.7°+£43 13406 002
¥ Mean+8D.

*¢ Different letters within a same row are significantly different in frozen (p(0.05), n=18,

LAY same as Table 1.

20091 BT / (AHR2ATBEY 79



re
—
i)
D
)
=
[—o

1 1 (Salih
et al., 1987. Shahidi and Pegg, 1994).
Patterson® Stevenson(1995), Hampson

FA31 gom, Ang# Lyo
hexanab)r pentanalol TBARS
Aog BHudn .
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Table 5. TBARS values of irradiated comminuted beef containing different additives
(unit: mg malonaldehyde/kg

4o 25 Az
Ao ek TBARS

A 8] 3tol wﬂ 5
AbsEA|7F TBARS 3t

0 "A04 1114 28y 043 2721044 2831025 436+113
3 41422010 3512045 32037 3091018 426'+062
7 4502031 3557042 330850 2984042 414049
12 430098 368¥+038 359+045 3501098 389043
18 4@ 031 4191085 437016 416072 3471092

327 £0.86

303034

3261030
3171023
336 +0.31

302 £0.33
310°:0.44
320 X047
31241024
364 2027

307019
3282026
3717014
34071013
398 043

"Mean*SD,

& Different Ietters within a same row are significantly different in refrigerated.
A% Different letters within a same row are significantly different in frozen.

* Different letters within a same column are significantly different (p¢0.05), n=

[, I, Il IV : same as Table 1.
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hemoglobin % cytochrome c% %2
hemepigmentse gat F= 2=,
WA ZARE ol g S48 AE ek
I T2 GFE Fol AL HFANTE AL
2 ®astn goeH (Miller et al., 1995
Ahn et al., 1998: Nanke et al., 1998),
Miller 5(1995)& WA Z2AHE H7tadd
A g s E 342 carboxy-myoglobin %
¥ NO-myoglobinel 22 1 Nam¥%
Ahn(2002)& CO-myoglobin®. 29| +24
ol 499l Ao FAs Jof FAMlE

Aol gt &Al Wg} 7% F& Foto] LM

Table 6. Redness of irradiated comminuted beef containing different additives

0 188110 14F X083 12741519 183472 1385+187 16044083 1354200 1615169
3 139F£191 08m+350 2001451 2440£086 1394311 16204203 1283+231 15.36%1.16
7 1240 +158 1772°£131 17731607 19464227 139122718 12824178 13448114 14252149
12 18364227 157 £176 1537123 16314283 1378£260 127094147 13464270 1650x217
18 1247019 137278126 16501194 15606 +£320 13642095 12304118 1296027 1350172

"Mean+S8D.

=*Different letters (a,b) within a same row are significantly different in refrigerated.
» Different letters (w-z) within a same column are significantly different {p(0.06), n=12.

AL IV - same as Table 1.

20091 OB / (AR=STIBBY 8]



ay HaA7E M AEF(IDS ARA
7} A7k AR, V)M E 3 kGydlA
Mg e AAEE Yg o] % T kGy °%2
dqA Aadte A% dgded 539 ART
[N E F94 ol KA, o2 A=
B4 Az 24 2 IR 9T A

4%, oAvgs AR, 23, I o

12
18

32

28
28
2.50°
1.7

38
267
28
25
2.

39 42
257 4.4
2.r 30
22 357
26" 4

== Diffarent letters within a same row are significantly different in refrigerated.
* Different letters within a same column are significantly different (p¢0.05), n=18.

[ 1, 1 IV : same as Table 1.

Table 8. Sensory evaluations of color for irradiated comminuted beef containing different additives

12
18

41
31
48
35
387

26
4%
2.7
25
267

30 60F

35 6.0
207 38”
18 38
2.7 o4

o Different letters within a same row are significantly different in refrigerated.
*= Different letters within a same column are significantly different(p{0.05), n=18.

[, I, 1, IV : same as Table 1.
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