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Abstract

This study was conducted to sanitize fried-frozen cheese ball by gamma irradiation. Total aerobic bacteria
and yeasts and molds counts were 4.4 and 2.8 log CFU/g in non-irradiated sample, respectively. Microor-
ganisms were decreased with increase of irradiation dose (D10=1.25 kGy), and were not detected in samples
irradiated at 3 kGy or more (<10> CFU/g). Do value for Escherichia coli (KCTC 1682) was 0.25 kGy. TBA
(2-thiobarbituric acid) values were increased as irradiation dose was increased, but there was no significant
difference between non-irradiated and irradiated samples at 3 kGy or less (p<0.05). The results of sensory
evaluation showed that there was no significant difference between non-irradiated and irradiated samples
at 3 kGy or less, the sensory scores were decreased with irradiation at 5 kGy or more (p<0.05). These results
indicated that gamma irradiation at 3 kGy was considered to be an effective treatment to ensure the micro-
biological safety of fried—frozen cheese balls without any sensorial change, even though further studies should

be investigated to reduce detrimental effects induced by irradiation.
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Table 1. Formula of cheese ball

Ingredients Percentage (%)
Mozzarella cheese, shred 60
Broccoli 25
Dried onion 3
Starch 2
Cream sauce 10
Total 100
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Table 2. Total aerobic bacteria and yeasts and molds counts
(log CFU/g) of cheese ball after gamma irradiation

;(I)Tsidlg{tg;) Total aerobic bacteria Yeast and mold

0 4.4 2.8

05 3.6 <2.0

1.0 34° <2.0

15 3.2 <2.0

2.0 2.7 <20

25 2.2° <2.0

30 <2.0? <20

SEM” 0.19 -
Yvalues with different letters within a row differ significantly
(p<0.05).

YNot detected within the detection limit <10° CFU/g.
¥Standard error of the means (n=21).
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Fig. 1. Survival curve of total aerobic bacteria in cheese ball
and Dy value.

9] FF4+E 44 log CFU/g 502 28 A zaA
F dAEE ol gd® BF3 B 5 v B AE
Hodvh A28 A FFH A /T AAYENE S EF
A NEAFA g AdFs @ IR FFE 47 g
100,000 ¥ 10 o]atojojof ghrt, £ A2 A5 Aldr} 7]
T3] o]3al o Z vtelytont ¥ HAHFY Al EoLE 9 AF
FEE 7HE Y QA3 F2 A AIREY, o)l ¥
A ARHL2 AEEH A Qe =83 e 2
o] A B8 qbd Al M IF AlFstoie A& ofvldc)
ol ZhubAl 2419 JE A28 S ek A e
SN ETE v ET7E R A o2 2FAaste] 3kGy oA
ZhebAd ZAREA A v A E HES A3 FH A A A 100
CFU/g °]3t2 vehwt s, Do B2 1.25 kGy 2 vrebytet.
AR 9 Fgol vEA 2T 79 2.8 log CFU/g
2.2 AEFH A2, 05kGy o] zhebad zAbo] o] &
AEQA olst2 Yeht o, Listeria spp. ¥ AT
T2 B EARE 9 ZANF B5oA AEEA ko (A
133, &9, 2 8¢]| E. colil(KCTC 1682) ufof & 4 E
3 & el iy ek 24be] 3-8 &7 2 I (Fig.
2), ] ZAMY] 7§ N AFS57} 8.15 log CFU/gol ® A o)
ZrebAl ZAMA BFo] F7VEh & 3hAste] 2kGy o] Aot vt
A ZAbel o8 v AE 7% H 2 ¥4l 100 CFU/g ©] 312
vrebutch(Dyo value=0.25 kGy). Molins(24)+ 45 4 57
F& AR E colish E. coli O157:H7 g WAL 7F

offt
i
S T oo

Lo

X

o
P o n /v

R E 93 7oA A9 ol & 731

y = -3.96x + 8.04
D1o =0.25 kGy

log CFU/g
O =~ N W A OO N

Irradiation dose (kGy)

Fig. 2. Survival curve of E. coli KCTC 1682 inoculated in
cheese ball and Dy value.
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Table 3. Changes of TBA values (malondialdehyde ng/g) of gamma-irradiated cheese ball during storage at -20°C

Storage Irradiation dose (kGy) 5
(month) 0 1 3 5 7 10 SEM
0 0.147%" 0.163" 0.159% 0.218% 0.256™ 0.295% 0.0211
3 0.189™ 0.194* 0.209° 0.274% 0.321 0.369% 0.0198
SEM? 0.0235 0.0166 0.0182 0.0191 0.0207 0.0255

Da~c

Values with different letters within a row differ significantly (p<0.05).

“*Values with different letters within a column differ significantly (p<0.05).

2)Stamdard error of the means (n=6).
9Standard error of the means (n=18).
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Table 4. Sensory scores of gamma irradiated-cheese ball fried at 130°C for 3 min

Irradiation dose (kGy)

P 2)
arameter 0 1 3 5 7 10 SEM
Color 5.2% 5.0% 53 5.0° 49 5.1° 0.166
Flavor 5.2° 5.2° 54° 49® 44° 3.1° 0.245
Taste 55° 5.4° 52° a7 43 37 0.283
Overall acceptability 527 5.3° 51% 4.7® 420 3.3 0.295
Irradiation odor 19° 2.1° 1.7 26° 2.9° 35 0.312
YValues with different letters within a row differ significantly (p<0.05).
?Standard error of the means (n=60).
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