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Effect of Gamma Irradiation on the Quality of Bulgogi Sauce

Young-Chun Lee, Soo-Hyun Kim and Sang-Suck Oh*
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Attempts were made to investigate the effect of gamma irradiation and heat treatment on quality changes of Bul-
gogi sauce during the storage at 4 and 20°C. Total acidity, surface color, brix, microbial growth and sensory
quality of test products were evaluated during storage. Total acidity of sauce did not change during storage at
4°C, whereas those of control and 4 kGy groups changed significantly during storage at 20°C. Gamma irradia-
tion and heat treatments had little effect on brix of the suace during storage period. Surface color of control and
4 kGy group significantly changed during storage, especially at 20°C. Sucrose contents in sauce decreased during
storage, while glucose and fructose contents increased. Sensory quality of sauces stored at 4°C for 12 weeks was
similar, except the control. Control and 4 kGy treated sauces stored at 20°C for 6 weeks had detectable levels
of off-flavor. Coliform bacteria were not detected in sauces treated by either heat or gammma-ray. Total aerobic
bacteria and lactobacillus counts in sauces were reduced by 3~4 log cycles by 7~10 kGy irradiation, and
increases in colony counts were slower at 4°C. Yeasts or molds were not detected in sauces treated by heat or
gamma-ray over 7~10 kGy. These results indicated that gamma irradiation over 7 kGy or heat treatment of the

sauce maintained acceptable quality.
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Fig. 1. Changes in total activity of Bulgogi sauce during storage
as affected by irradiation and heat treatment(Top: 4°C,
bottom: 20°C)

-0-: Control, - A -: 4 kGy, -O- : TkGy, - O-: 10kGy, -l- : Heat
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Fig. 2. Changes in Brix. of Bulgogi sauce during storage as
affected by irradiation and heat treatment(Top: 4°C, bottom:
20°C)

-[J-: Control, - A -: 4kGy, - - : TkGy, - O - : 10kGy, -H- : Heat
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Fig. 3. Changes in the free sugar content of Bulgogi sauce
during storage at 4°C
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Fig. 4. Changes in free sugar content of Bulgogi sauce during

storage at 20°C
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Fig, 5 Changes in total color difference of Bulgogi sauce during
storage
-0O-: Control, - A -: 4 kGy, -O- : TkGy, - O - : 10kGy, -l- : Heat
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Table 1. Effect of gamma irradiation and heat treatment on sensory quality of Bulgogi sauce after 12 and 6 weeks storage

Odor Off-flavor Taste
Treatment

4°C 20°C 4°C 20°C 4°C 20°C
Control 5.7al) 49c 43¢ 5.6g 6.2j 5.3k
4xGy 6.8b 5.2¢ 3.3f 4.9h 6.4j 5.4k
7 kGy 6.8b 6.8d 3.7f 3.31 6.5 6.41
10kGy 6.8b 6.7d 3.3f 321 6.7 6.71
Heat treatment 6.3b 6.2d 3.9f 3.7 6.4 6.21

YMeans with the same letter within each column are not significantly different at 5% level.
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Table 2. Effect of gamma irradiation and heat treatment on
coliforms of Bulgogi sauce during storage at 4 and 20°C
(unit: CFU/g)

Storage Irradiation dose(kGy)
peried Control Heat
(weeks) 7 10 treatment
0 1x10? 1x10? 11022 1x102? 1x10°
2 1x10! ND ND ND ND
4 ND ND ND ND ND
6 ND ND ND ND ND
8 ND ND ND ND ND
10 ND ND ND ND ND
12 ND ND ND ND ND

A ey 200C A% Aol 2t AgTuitt 6577
ol 1-2log cycle T43I% ). o] A A% T3 S
3714 AdF7t 15kGyel AR A=Ak ¥ 50
K79} beef steakoll 3kGy2] WAMA AR FHT7F 53 log
cycle ZHAd g ths B079) {A sl

AAs Ba7) o] fakd HElE ZANE Z3= Fig.
737+ 2tk A EY 10kGy AN AR fAkdre oF
41og cycle ZA3I¥T 29 4°C AA] & W37} §l

o1} 20°ColM= 65 °F 1 log cycle S2]3t%T}. ©] 4
=2 Hol fAkto] dnk 5714 AR WA FAe] ¢
FAo] & Aow JebdthFg 6~7). MW F19& 37

1.E+07
47T

1.E+06

1.E+05

1.E+04

CFU/g

1.E+03

1.E+02

1.E+01

1.E+00

1.E+07

1.E+06

1.E+05

1.E+04

CFU/g

1.E+03

1.E+02

1.E+01

Initial 0 1 2 3 4
Storage time(wk)

1.E+00

Fig. 6. Effect of gamma irradiartion and heat treatment on the
total aerobic bacteria of Bulgogi sauce during storage
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Fig. 7. Effect of gamma irradiartion and heat treatment on
total lactic acid bacteria of Bulgogi sauce during storage
-0O-: Control, - A -: 4kGy, - - : 7kGy, -O - : 10kGy, - M- : Heat
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Table 3. Effect of gamma irradiation and heat treatment on
yeasts and molds in Bulgogi sauce during storage at 4°C
(unit: CFU/g)

Storage Heat

(p‘;?;cl)g) Control 4 kGy 7kGy 10 kGy treatment
0 1.0x10?  1.0x10>  1.0x10? 1.0x10*°  1.0x10°
2 12x10°  1.0x10' ND ND ND
4 17x10>  2.0x10' ND ND ND
6 2.1x10*  3.0x10! ND ND ND
8 26x107  5.0x10° ND ND ND
10 2.8x10°  5.0x10' ND ND ND
12 3.0x10°  7.0x10' ND ND ND

Table 4. Effect of gamma irradiation and heat treatment on
yeasts and molds in Bulgogi sauce during storage at 20°C
(unit: CFU/g)

Storage Heat
period Control 4 kGy 7 kGy 10 kGy
(weeks) treatment
0 1.0x10*>  LOx10?  1.0x10*° 1.0x10° 1.0x10°
1 5.0x10°  2.0x10! ND ND ND
2 8.0x107  3.0x10! ND ND ND
3 1.0x10°  5.0x10! ND ND ND
4 2.0x10°  9.0x10! ND ND ND
5 5.0x10°  1.0x10? ND ND ND
6 8.0x10°  3.0x10° ND ND ND
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