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Studies on the Improvement of Quality and Shelf-life of
Traditional Marinated Beef(Galbi) as Affected by
Packaging Method during Storage at —1°C

Cheon-Jei Kim*, Jong-Yon Jeong, Eui-Soo Lee and Hyun-Ho Song'

Department of Animal Products Science, Kon-Kuk University
'Department of Food Science and Technology of Animal Resources,
Graduate School of Agriculture and Animal Science, Kon-Kuk University

Investigations on the microbiological, physicochemical, and sensory characteristics of seasoned Galbi using
various packaging methods during storage at —1°C revealed no significant differences in pH values and acidities
of seasoned Galbi depending on packaging methods and storage periods. Increments of thiobarbituric acid values
of seasoned Galbi with non-evacuated packaging and modified atmosphere packaging were superior to those of
vacuum packaging and double-film vacuum packaging during storage. Seasoned Galbi with non-evacuated
packaging showed the highest volatile basic nitrogen value, and total plate count significantly increased compared
to other packaging methods after 15 days storage. Coliform bacteria showed an average count of 2.35log CFU/
g at the beginning of storage, which increased slightly from 7 to 15 days, and was maintained under 4.0 log
CFU/g after 15 days storage. The sensory evaluation revealed that non-evacuated packaging scored relatively
lower than other methods in color, flavor, off-odor, and overall acceptability after storage.
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Table 1. Formular for seasoned Galbi preparation
Unit: %(W/W)

' Raw Galb.i 100
(ribs of Korean native cattle)

sucrose 14

soysauce 3.6

starch syrup 1.7
water 15.05

sodium tripolyphosphate 0.1
sodium ascorbate 0.005

DF-100 (grapefruit seed extract) 0.04

pepper, sesame seeds, galic extract, ginger extract,

onion extract, sesame oil, refined rice wine, green 3.105

onion extract et al.

Total 25
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Fig. 1. Changes in pH of seasoned Galbi during storage at —1°C
with different packaging methods.

N: Not-evacuated packaging (Nylon/PE film)

V: Vacuum packaging (Nylon/PE film, -1,000 mb)

G: Modified atmosphere packaging (Nylon/PE film, O,:N,:CO,=
70:20:10)

D: Vacuum packaging (EVA/EVA/PVDC/EVA film, -1,000 mb)
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Fig. 2. Changes in acidity of seasoned Galbi during storage at
—1°C with different packaging methods.

N: Not-evacuated packaging (Nylon/PE film)

V: Vacuum packaging (Nylon/PE film, -1,000 mb)

G: Modified atmosphere packaging (Nylon/PE film, O,:N,:CO,=
70:20:10)

D: Vacuum packaging (EVA/EVA/PVDC/EVA film, -1,000 mb)
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Fig. 3. Changes in TBA value of seasoned Galbi during storage
at —1°C with different packaging methods.

N: Not-evacuated packaging (Nylon/PE film)

V: Vacuum packaging (Nylon/PE film, -1,000 mb)

G: Modified atmosphere packaging (Nylon/PE film, O,:N,:CO,=
70:20:10)

D: Vacuum packaging (EVA/EVA/PVDC/EVA film, -1,000 mb)

a, b meantstandard deviation with different superscripts in the
same storage day are significantly different (P<0.05)
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Fig. 4. Changes in VBN value of seasoned Galbi during storage
at —1°C with different packaging methods.

N: Not-evacuated packaging (Nylon/PE film)

V: Vacuum packaging (Nylon/PE film, -1,000 mb)

G: Modified atmosphere packaging(Nylon/PE film, O,:N,:CO,=
70:20:10)

D: Vacuum packaging (EVA/EVA/PVDC/EVA film, -1,000 mb)

a, b meantstandard deviation with different superscripts in the
same storage day are significantly different(P<0.05)
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Fig. 5. Changes in total plate count of seasoned Galbi during
storage at —1°C with different packaging methods.

N: Not-evacuated packaging (Nylon/PE film)

V: Vacuum packaging (Nylon/PE film, -1,000 mb)

G: Modified atmosphere packaging (Nylon/PE film, O,:N,.CO,=
70:20:10)

D: Vacuum packaging (EVA/EVA/PVDC/EVA film, -1,000 mb)

a, b meantstandard deviation with different superscripts in the
same storage day are significantly different (P<0.05)
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Fig. 6. Changes in the number of coliform bacteria of seasoned
Galbi during storage at —1°C with different packaging methods.
N: Not-evacuated packaging(Nylon/PE film)

V: Vacuum packaging (Nylon/PE film, -1,000 mb)

G: Modified atmosphere packaging (Nylon/PE film, O,:N,:CO,=
70:20:10)

D: Vacuum packaging(EVA/EVA/PVDC/EVA film, -1,000 mb)

a, b meantstandard deviation with different superscripts in the
same storage day are significantly different (P<0.05)
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Table 2. Effect of packaging methods on changes of sensory characteristics of seasoned Galbi during storage at -1°C

Ttem YPackaging Storage period(days)
methods 0 7 12 15
N 24.60+0.63" 4.33+0.40° 4.50£0.53% 420+0.42° 3.80+0.46"
Color v 453+0.64° 4334072 3.90+0.32% 430£0.67* 4.40+0.51%
G 4.40+0.74 427+0.46 420+0427 440+0.52 420+0417
D 4334072 420+0.68 450£0.717 440+0.52 4274046
N 4.60£0.51° 420+0.56% 430£0.67% 4.10+0.32% 3.57+0.64™
v 4534074 420+0.68 4.00+047 440052 420£0.56
Flavor G 4474083 420+0.56 420+042 430£0.48 4031026
D 4.60+0.63 4274059 450+0.53 450+0.53 4.10£0.53
N 4.67+0.49° 4.47+0.52% 4.15+0.42% 3.80+0.47™ 3.47+0.64%
v 4.60+0.63 453+0.52 440+042 450+0.53 4.17£046
Off-flavor G 4.6010.63 453+0.52 420+0.63 420+0.52 4.07+046
D 4674049 447+0.52 430£0.48 4.40+0.52 410£0.26
N 447 +0.92* 420+0.77% 4.15+0.74° 3.90+0.57" 410£0.51%
Toxtume v 440+0.74* 3.87+0.74% 440+ 0.70° 4154079 3.9340.59%
G 4334082 42740597 410+0.57 4304048 407+0.46
D 4474052 440051 420£0.79 4254052 4.07+0.46
N 4.67+049° 427+0.80 425+0.53% 4.00+0.47% 3.70+0.46™
Overall v 4.67£049 420+0.68 4.40+0.48 430+0.48Y 420+0.56"
acceptability G 4.47+0.64 427+0.59 4204042 430+0.48" 4074026
D 4534052 420+0.68 4454052 450+0.53 4.07£0.59

YN: not-evacuated packaging (Nylon/PE film) V: vacuum packaging (Nylon/PE film) G: Modified atmosphere packaging (Nylon/PE film) D:

vacuum packaging (EVA/EVA/PVDC/EVA film)
Dvalues are mean =+ standard deviation.

ab.c.

values with different superscripts within a same row are significant difference (P<0.05) by Duncan's multiple range test.

*Yvalues with different superscripts within a same column are significant difference (P<0.05) by Duncan's multiple range test.
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