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Abstract

The aim of this research is to evaluate the effects of cooking time and storage temperature on the quality of home-made

retort pouch packed Chuncheon Dakgalbi. The leg meat of broiler is being cut into cubes and is mixed with the Dakgalbi

sauce and vegetables. Around 200 g of Chuncheon Dakgalbi is being stuffed into a retort pouch and then vacuumed. The

retort pouch packed Chuncheon Dakgalbi is subjected to cooking (autoclaving) at 110oC and 0.75 Kgf for 10, 20 or 30 min

and then transferred to the chilling room at 2oC for rapid cooling procedures. Subsequently, the samples are stored at 4oC or

25oC for 4 wk. According to results of sensory evaluation, the highest sensory scores were found in Chuncheon Dakgalbi

which was cooked for 30 min (p<0.05). Prolonged cooking time tends to decrease the pH, CIE L* and CIE a* levels, and

slightly promote the lipid oxidation and protein deterioration. The Chuncheon Dakgalbi being cooked for 10 min promoted

the lipid oxidation and protein deterioration during storage at 25oC. Moreover, the total aerobic and anaerobic bacteria in

Chuncheon Dakgalbi being cooked for 10 min started to grow after 3 wk of storage at 25oC. Cooking (autoclaving) at 110oC

for 30 min is able to maintain the quality and shelf-life of retort pouch packed Chuncheon Dakgalbion the market.
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Introduction

Chuncheon Dakgalbi is a popular Korean dish, which

was originally a local cuisine in Chuncheon city, Kang-

won province, but recently became a traditional Korean

food. In general, Chuncheon Dakgalbi is made by grilling

chicken meat, sauce and vegetables including cabbage,

sweet potato, and other ingredients. Dakgalbi are usually

served in family restaurants or are sold in supermarkets as

ready to cook Dakgalbi. As the fast economic develop-

ment of Korea, people tended to be more mobile and have

less time to prepare food. In recent years, food industries

are developing convenience food including ready to cook

and ready to eat products to meet the life style of custom-

ers (Jang and Lee, 2012). Moreover, the ready to eat

products commonly have relatively long shelf-life so that

products are more convenient to be transported to other

country as the export commodities than fresh or ready to

cook products.

Thermal processing can eliminate pathogenic microor-

ganisms and enzymes for food preservation (Byun and

Whiteside, 2007). One of the thermal processing model is

retort processing which is described as the procedure that

are used to heat containers (retort pouch in instance) in

steam chamber (Trevino, 2009). The retortable pouch has

re-emerged as a packaging alternative for convenience

product and retort packs with thin-profile layers was

developed to promote rapid heating and minimize the

impact of heat on quality attributes (Awuah et al., 2007).

Mohan et al. (2006) mentioned that the advantages of

retort pouches are shelf stability, lower weight and stor-

age space, relatively easy in preparation, and reduced heat

exposure resulting in improved quality. Mostly, retort

pouch are consisted of a four-ply laminate of polyester

outside layer, aluminum foil, and cast polypropylene inner
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layer (Griffin, 1987). The advantage of retort pouch pack

in comparison with other thermal processing pack is the

shorter cooking time because of its high ration of surface

area to volume, so that it has better taste, improved nutri-

tional value and less moisture loss (Trevino, 2009). Retort

packaging was commonly used for packaging of various

kinds of seafood products, such as sardines (Ali et al.,

2005), tuna (Ali et al., 2006), fowl meat (Lyon and Klose,

1981), shrimp (Mohan et al., 2006) but there is only few

study on meat products, for instance vegetables with

bacon (Heidelbaugh and Karel, 1970) and beef stew (Cre-

mer and Pizzimenti, 1992).

Even though there are some traditional Korean foods

that have been marketing in form of convenience food

(ready to eat), the production and study of ready to eat

Chuncheon Dakgalbi are still limited. A research to study

the ready to eat Chuncheon Dakgalbi is needed. The pres-

ence study was conducted to examine the possibility of

autoclaving at 110oC as the simple cooking method for

home-made retort pouch packed Chuncheon Dakgalbi

that will provide basic information which can be used for

further study. This research also was conducted to study

the effect storage temperature on the quality of home-

made retort pouch packed Chuncheon Dakgalbi.

Materials and Methods

Chicken

The broilers (Cornish breed; 1,200 g; 4 wk) were slau-

ghtered at Jung Woo Food Co., Ltd., (Korea). The car-

casses were stored in a refrigerator at 5oC overnight and

deboned at the next day (24 h after slaughter). The deb-

oned chicken legs were vacuum-packed and transported

to laboratory.

Chuncheon Dakgalbi preparation

The skin of the leg was removed and the meat was cut

into a cube shape on the size of approximately 2×2×1 cm.

Other ingredients including cabbage, carrot, potato, and

sweet potato, were cut also in uniform size. The cube meat

was mixed with Dakgalbi sauce and other ingredients with

composition of 50% of leg meat, 34% of Dakgalbi sauce,

and 16% of vegetables including cabbage, carrot, potato

and sweet potato. The ingredients of Dakgalbi sauce are

presented in Table 1.

Cooking and storage

Two hundred g of Chuncheon Dakgalbi was weighed

into a retort pouch pack (19 cm × 24 cm; made with 12

µm polyester as outer layer, 9 µm aluminum foil, 15 µm

polyamides, 7 µm aluminum foil, and 100 µm cast poly-

propylene as inner layer) followed by vacuum packaging.

The Chuncheon Dakgalbi was cooked in autoclave (Jeio

Tech AC-13, Korea) at 110oC with pressure 0.75 Kgf/cm2.

The initial temperature of chamber was 25oC and it took

30 min to reach the temperature of 110oC and pressure of

0.75 Kgf/cm2. The cooking times were 10, 20 or 30 min,

started when the temperature reached 110oC. Cooling and

pressure releasing time of chamber was 20 min. The coo-

ked retort pouch packed Chuncheon Dakgalbi was trans-

ported to chilling room at 2oC for 5 h for cooling. The

packs were stored at refrigerator temperature (4oC) or room

temperature (25oC) for 4 wk. Total of six treatments was

assigned from the combination of cooking times and stor-

age conditions. Three retort packs of each treatment were

opened at 0, 1, 2, 3, and 4 wk of storage and then were

ground for analysis. The proximate analysis and sen-  sory

evaluation were performed on 0 d of storage, chemical

changes were measured on 0, 1, 2, and 3 wk and total aer-

obic and anaerobic bacteria were counted on 0, 1, 2, 3

and 4 wk.

Proximate analysis and pH measurements

The proximate analyses including moisture, crude pro-

tein, crude fat and crude ash were performed according to

Association of Official Analytical Chemists (AOAC) me-

thods (2000). For pH measurement, 10 g of sample was

homogenized at 10,000 rpm for 60 s using a homogenizer

(PH91, SMT Co. Ltd., Japan) with 100 mL of distilled

water. The pH of sample slurry at room temperature was

measured using a pH meter (SevenEasy pH, Mettler-

Toledo GmbH, Switzerland).

Instrumental color

The ground sample was placed on a petri dish and cov-

ered with a polyethylene plastic. The instrumental color

including CIE L* (lightness), a* (redness), and b* (yel-

lowness) was measured using a color difference meter

(CR-400, Konica Minolta Sensing Inc., Japan). The color

Table 1. Chuncheon Dakgalbi sauce recipes

Ingredients Percent (%)

Soy sauce and pepper paste 16.20

Pepper etc. 16.00

Sugar etc. 17.30

Fresh garlic and onion 28.90

Other ingredients 18.10

Water 3.50

Total 100.00
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instrument was standardized with a white plate (Illumi-

nant C: Y = 93.6, x = 0.3134, and y = 0.3194). Ten times

of random measurements were taken from each pack

samples.

Thiobarbituric acid reactive substances (TBARS)

and volatile basic nitrogen (VBN)

The TBARS value was measured according to Sinnhu-

ber and Yu (1977). Briefly, 0.5 g of ground sample was

mixed with 3 drops of antioxidant solution (3% BHA-

54% propylene glycol-3% BHT-40% Tween20), 3 ml of

TBA solution (1% 4,6-Dihydroxy-2-mercaptopyrimidine),

and 17 ml of 25% trichloroacetic acid. The mixture was

heated at 100oC for 30 min, and centrifuged at 3,500 rpm

for 30 min. An absorbance of supernatant was measured

at 532 nm using a spectrophotometer (UV-mini-1240, Shi-

madzu, Japan). The results were calculated as mg mal-

onaldehyde (MA) per kg sample. A total of four

measurements were performed on each pack samples.

The analysis of volatile basic nitrogen (VBN) was mea-

sured according to the method of Kohsaka (1975). Five

gram sample was homogenized with 30 ml of 5% (w/v)

trichloroacetic acid using a homogenizer (Ultra-Turrax

T25 basic, IkaWerke GmbH and Co., Germany) at 13,500

rpm for 2 min. The homogenate was made up to 50 ml of

final volume with 5% (w/v) TCA and filtered through a

Whatman No. 1 filter paper. One milliliter of the filtrate

and 1 ml of borate buffer were placed in outer and inner

of Conway dish, respectively, and then incubated at 37oC

for 100 min. Finally, the inner solution was titrated with

0.01 N HCl. A total of three measurements were per-

formed on each pack samples.

Total aerobic and anaerobic bacteria counts

To determine the total aerobic and anaerobic bacteria

counts, 10 g of sample was weighed and place in a sterile

bag and homogenized with 90 ml of 0.1% sterile peptone

water for 2 min in a Stomacher 400 (Seward Co., UK).

Serial dilutions were prepared using 0.1% sterile peptone

water. One ml inoculums of appropriate dilution were

spread on a plate count agar (PCA; Difco, USA). Plates

were incubated at 35oC for 48 h on atmospheric condition

for determination of total aerobic plate counts. The plates

were incubated on an anaerobic jar equipped with gas

pack anaerobe container system (Becton, Dickinson and

Company, Ireland) for total anaerobic plate counts. After

incubation, plates with 30-300 colonies were counted.

Microbiological data were transformed into logarithms of

the number of colony forming units (Log CFU/g).

Sensory evaluation

Sensory evaluation of retort packed Chuncheon Dak-

galbi was conducted by a panel consisting of 20 mem-

bers. The panel was asked to evaluate the color, taste, tex-

ture, flavor and overall acceptability on a hedonic scale

(9=very good, 7=good, 5=acceptable, 3=poor, and 1=very

poor). The retort pouch packed sample was served after

heating on a microwave oven for 3 min. The color, taste,

flavor, and overall acceptability by sensory evaluation

represent whole mix Chuncheon Dakgalbi including veg-

etables, while the texture represents the chicken meat.

Statistical analysis

All data were analyzed using SPSS statistic 19.0 for

Windows Evaluation Version (2010). The data were ana-

lyzed by one way analysis of variance using Duncan’s

multiple range tests with examination for significant dif-

ferences (p<0.05).

Results and Discussion

Proximate and sensory evaluation

Table 2 showed the proximate and sensory evaluation

of retort pouch packed Chuncheon Dakgalbi which was

cooked for different times. There was no significant dif-

ference (p>0.05) on water, crude ash, crude protein and

fat contents of Chuncheon Dakgalbi cooked for 10, 20

and 30 min.

The panelists scored higher taste of retort pouch packed

Chuncheon Dakgalbi which was cooked for 30 min than

Table 2. The proximate analysis and sensory evaluation of

home-made retort pouch packed Chuncheon Dak-

galbi cooked with different cooking time

Parameters
Cooking time (min)

10 20 30

Proximate

Water 71.12±0.51a 71.32±0.21a 71.75±0.60a

Crude ash 1.21±0.21a 1.22±0.31a 1.29±0.44a

Crude protein 24.50±0.53a 24.40±0.33a 24.25±0.24a

Crude fat 2.90±0.23a 2.91±0.44a 2.71±0.33a

Sensory evaluation1)

Color 6.12±1.13a 6.80±0.60a 6.81±0.90a

Taste 6.52±1.13b 6.82±1.05ab 7.62±0.62a

Texture 6.11±0.84b 6.40±0.75ab 6.72±1.24a

Overall

acceptability
6.33±0.60b 6.80±0.70ab 7.00±1.34a

Data are presented as Means±SD.
a-cValues within each row with different superscripts are signifi-

cantly different (p<0.05).
1)Hedonic scores: 9=very good, 7=good, 5=acceptable, 3=poor,

and 1=very poor.
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that of Dakgalbi which was cooked for 10 min (p<0.05).

The similar trends are found on sensory evaluation scores

of texture and overall acceptability (p<0.05) in which the

higher scores were seen on sample cooked for longer

time. The sensory evaluation of texture was objected only

the chicken cubes of Dakgalbi. The softer texture of chi-

cken cubes was obtained by prolonging the cooking time

from 10 to 30 min. It is known that prolonging the cooking

time can reduce the hardness of meat and it means an inc-

rease in the sensory value of texture. The relative contri-

bution of the connectives tissue and myofibrillar struc-

tures to the shear-force values of meat were altered as

cooking temperature and time was increased (Bouton et

al., 1981). Ali et al. (2005) reported a lower hardness,

cohesiveness, springiness and chewiness of retort pouch

packed sardines by increasing the cooking temperature and

time. Mohan et al. (2006) reported the less desirable color

of shrimp by panelists that was cooked with longer time

due to its darker color. Our results showed that no differ-

ence was found on the sensory evaluation of color of

retort pouch pack of Chuncheon Dakgalbi cooked with

different cooking period (p>0.05). The dominant red

color of Dakgalbi sauce might be responsible for the

color uniformity of packed Dakgalbi even the cooking

time was prolonged from 10 to 20 or 30 min.

The pH, TBARS and VBN measurement

The pH, TBARS and VBN values are presented in Table

3. By prolonging the cooking time from 10 to 30 min, the

pH value of retort pouch packed Chuncheon Dakgalbi on

0 d of storage was significantly declined from 6.25 to 6.09

(p<0.05). The pH values of all treatments were declined

as the increasing of storage time regardless of the differ-

ent storage temperature. However, the declined pH value

was tended to be faster in packed Dakgalbi which was

cooked for 30 min than that of 10 and 20 min cooking

time treatments. In addition, 30 min cooking time and re-

frigerator storage maintained the lowest pH values among

treatments during 3 wk of storage.

Prolonging the cooking time from 10 to 30 min signifi-

cantly promoted the lipid oxidation (p<0.05) from 1.39 to

1.65 mg MA/kg sample on 0 d of storage. The lipid oxi-

dation of retort packed Dakgalbi was increased from 1 to

3 wk of storage both of the packed Dakgalbi stored at 4oC

and 25oC. Heating promotes lipid oxidation by disrupting

the muscle cell structure and inactivating the antioxidant

enzymes (Ahn and Min, 2005). However, the differences

of cooking time as well as the storage temperature did not

affect the lipid oxidation during storage, except the packed

Dakgalbi cooked for 10 min and stored at 25oC at 2 and

3 wk. The TBARS value of samples cooked for 10 min

and stored at 25oC was higher than that of other treat-

Table 3. Effect of cooking time and storage temperature on the pH, TBARS and VBN of home-made retort pouch packed Chun-

cheon Dakgalbi

Parameter
Storage

temperature

Cooking time

(min)

Storage time (wk)

0 1 2 3

pH

4oC

10 6.25±0.01aA 6.14±0.05aB 6.09±0.07abB 6.00±0.00aC

20 6.13±0.01bA 6.09±0.03abB 6.08±0.01abB 5.98±0.04aC

30 6.09±0.01cA 6.05±0.06bAB 5.97±0.01bB 5.85±0.11bC

25oC

10 6.25±0.01aA 6.11±0.00abAB 6.15±0.28aAB 6.01±0.10aB

20 6.13±0.01bA 6.07±0.04bA 6.00±0.04bB 5.99±0.04aB

30 6.09±0.01cA 6.07±0.02bB 6.00±0.16bBC 5.96±0.08abC

TBARS

(mg MA/kg

sample)

4oC

10 1.39±0.26cD 1.52±0.18aC 2.12±0.18bB 2.47±0.17bA

20 1.45±0.05bD 1.52±0.07aC 2.12±0.24bB 2.48±0.10bA

30 1.65±0.04aC 1.68±0.43aC 2.14±0.13bB 2.54±0.21bA 

25oC

10 1.39±0.26cD 1.75±0.44aC 2.42±0.25aB 3.64±0.22aA 

20 1.45±0.05bD 1.75±0.06aC 2.28±0.16abB 2.61±0.17bA 

30 1.65±0.04aC 1.65±0.12aC 2.11±0.21bB 2.59±0.14bA 

VBN (mg%)

4oC

10 9.69±0.26aB 9.67±1.84bB 11.95±0.50abA 11.99±1.01cA 

20 9.80±0.35aB 10.34±1.01bAB 11.73±1.03bA 11.78±1.16cA 

30 9.62±0.14aC 11.43±0.85abB 12.22±0.20aA 12.29±0.60bcA 

25oC

10 9.69±0.26aC 11.71±0.91abBC 12.58±0.84aB 14.18±2.71aA 

20 9.80±0.35aB 11.29±1.75abAB 12.03±1.32abA 12.54±1.01bcA 

30 9.62±0.14aC 12.47±0.91aB 12.55±0.73abB 13.28±1.30abA 

Data are presented as Means±SD.
a-dValues within each column with different superscripts are significantly different (p<0.05).
A-DValues within each row with different superscripts are significantly different (p<0.05).
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ments after 2 wks of storage.

The protein deterioration represented by VBN value of

retort pouch packed Chuncheon Dakgalbi was not signif-

icantly affected by the cooking time and storage tempera-

ture (p>0.05). However, the packed Dakgalbi which was

cooked with longer time tended to have a higher VBN

value compared to the packed Dakgalbi with shorter coo-

king period. This increase could be due to the breakdown

of proteins, amino acids, and other nitrogenous compounds

(Chia et al., 1983). The longer cooking time promotes the

protein breakdown resulted a higher VBN value. Also,

higher storage temperature tended to promote protein de-

terioration of the packed Dakgalbi during 3 wks storage.

High cooking temperature enhanced protein oxidation in

meat products (Ganhao et al., 2010). It was also well known

that heat treatment accelerated lipid oxidation in muscle

food. Heating degrades myoglobin that altered the release

of iron which increases its pro-oxidant potential in cooked

meats (Kristensen and Purslow, 2001).

Instrumental color

The instrument color values such as CIE L* (lightness),

CIE a* (redness), and CIE b* (yellowness) are presented

in Table 4. The lightness of retort pouch packed Chun-

cheon Dakgalbi on 0 d of storage tended to be declined

(p<0.05) by prolonging the cooking time from 10 to 30

min (from 48.7 to 47.6), but no effect of prolonging the

cooking time by 20 min was found (p>0.05). The lower

lightness value showed the darker color of sample. Mohan

et al. (2006) reported the darker color of shrimp kuruma

in cans which was cooked for longer time. During 3 wks

storage, the lightness of packed Dakgalbi which was stored

on a refrigerator remained stable while the other packed

Dakgalbi stored on room temperature was increased on 1

and 2 wk then again declined on 3 wk of storage. Storage

condition significantly affected on lightness of the packed

Dakgalbi (p<0.05), in which 25oC storage temperature

increased the lightness on 1 and 2 wk and those were

higher than that of 4oC storage temperature.

The effect of both cooking time and storage tempera-

ture on redness value of retort pouch packed Chuncheon

Dakgalbi was not clear. The ingredients of the packed

Dakgalbi such as Korean pepper paste (gochujang) and

dried hot pepper powder, which originally were red color,

were responsible of the massive red color of the packed

Dakgalbi. However, some minor changes were observed

during 3 wks storage. For instance, the redness of the

packed Dakgalbi tended to decline by prolonging the cook-

ing time. These lower redness values were last for 3 wks

storage at 4oC and 25oC. Moreover, the packed Dakgalbi

stored at 4oC had a slightly higher redness value than that

of its counterpart.

Table 4. Effect of cooking time and storage temperature on the instrumental color of home-made retort pouch packed Chun-

cheon Dakgalbi

Parameter
Storage

temperature

Cooking time

(min)

Storage time (wk)

0 1 2 3

CIE L*

4oC

10 48.74±1.50aA 48.02±0.62bcA 48.32±0.61bcA 48.22±1.12aA

20 48.13±1.22aA 48.23±0.82bcA 48.61±1.10bcA 48.02±0.81abA

30 47.63±0.80aA 47.33±0.83cA 48.11±1.20cA 47.43±1.75abA

25oC

10 48.70±1.50aAB 50.02±5.60aA 49.70±1.00aA 48.02±0.93abB

20 48.11±1.23aAB 49.91±1.41aA 49.04±0.84abA 47.02±1.72bcB

30 47.61±0.84aB 49.71±6.60aA 49.23±1.74aA 46.34±2.32cB

CIE a*

4oC

10 17.42±0.91aB 17.51±0.81aC 18.62±0.64aB 19.30±0.80aA

20 17.21±0.82aB 17.31±0.61abB 18.12±0.53bAB 18.82±0.51bA

30 17.11±0.72aB 17.22±0.52abB 17.70±0.32bA 17.84±0.91cdA

25oC

10 17.40±0.90aB 17.62±0.63aB 18.10±0.72bA 18.34±0.52cA

20 17.20±0.82aB 16.10±3.13bcC 18.04±1.02bA 17.92±0.71cdA

30 17.14±0.73aA 15.23±3.40cB 17.84±0.80bA 17.52±0.73dA

CIE b*

4oC

10 31.30±1.60aB 30.40±1.10aC 31.93±1.40aB 33.50±1.74aA

20 31.10±1.42aA 30.31±1.41aB 32.22±1.32aA 32.02±1.14bA

30 31.12±1.72aA 29.22±0.81aB 32.23±1.22aA 31.72±1.74bcA

25oC

10 31.33±1.64aB 30.73±1.40aB 32.64±1.42aA 31.61±1.02bcB

20 31.10±1.44aA 30.21±9.11aB 32.60±1.54aA 30.50±1.82cB

30 31.12±1.71aA 30.00±9.21aB 31.70±1.43aA 29.01±2.70dAB

Data are presented as Means±SD. (n=3).
a-dValues within each column with different superscripts are significantly different (p<0.05).
A-DValues within each row with different superscripts are significantly different (p<0.05).
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There was no effect of cooking time and storage tem-

perature on yellowness of retort pouch packed Chuncheon

Dakgalbi during 3 wks of storage. A slight difference was

only found on the last week of storage in which the yel-

lowness was declined by prolonging the cooking time (p<

0.05) and it seemed that the storage conditions at 4oC

maintained the yellowness of the packed Dakgalbi until

the end of storage period, while the storage conditions at

25oC could not maintain yellowness which was declined

at the end of storage.

Total aerobic and anaerobic bacteria

Table 5 shows the total aerobic and anaerobic bacteria

counts of retort pouch packed Chuncheon Dakgalbi. The

autoclaving of retort pouch packed Chuncheon Dakgalbi

at 110oC with pressure 0.75 Kgf/cm2 for 10, 20 and 30

min killed both aerobic and anaerobic bacteria. By storing

at 4oC, the aerobic and anaerobic bacteria were not-detected

on all cooking time during 4 wk storage. Similarly, the

aerobic and anaerobic bacteria counts of the packed Dak-

galbi were not detected in the sample during room tem-

perature storage for 4 wk, with the exception of the packed

Dakgalbi cooked for 10 min on 3 and 4 wk. On 3 wk of

storage, the aerobic bacteria of the packed Dakgalbi coo-

ked for 10 min started to grow at level 4.7 Log CFU/g

and the anaerobic bacteria at 5.4 Log CFU/g. Afterwards,

the aerobic and anaerobic bacteria counts reached out 6.4

and 7.7 Log CFU/g sample respectively. From those data,

it was noted that autoclaving duration by 10 min was

enough to eliminate bacteria but not their spores. These

spores seemed to be dormant and will grow at the room

temperature. Steele and Wright (2001) mentioned that with

improper cooling through the critical range of 12.8 and

48.9oC, the potential for spore germination, outgrowth,

and toxin production is indeed a concern. The spores that

might be contained in the packed Dakgalbi remained in

dormant when it stored on 4oC. However, 20 min of coo-

king time are required to eliminate bacteria when retort

packed Chuncheon Dakgalbi are supposed to be stored

for 1 mon at room temperature.

Conclusion

In this study, retort pouch packed Chuncheon Dakgalbi

which was cooked at 110oC with pressure 0.75 Kgf/cm2

for 30 min had higher sensory scores of taste and texture.

However, prolonging the cooking time from 10 to 30 min

promoted lipid oxidation and tended to improved protein

deterioration. A darker color (lower CIE L* value) was

found on Chuncheon Dakgalbi which was cooked for

longer time. The water, crude ash, crude protein and crude

fat were not affected by cooking time. The cooking for

10, 20 and 30 min eliminated both aerobic and anaerobic

bacteria. Storage condition significantly affected lightness

of the packed Dakgalbi, in which 25oC storage tempera-

ture increased the lightness on 1 and 2 wk and those were

higher than that of 4oC storage temperature. Storing at

25oC slightly promoted lipid oxidation at the end of stor-

age but did not affected protein deterioration. On micro-

bial analysis, the aerobic and anaerobic bacteria were not-

detected from all cooking time during 4 wk storage at 4oC,

but those bacteria were detected started on 3 wk of stor-

age in Chuncheon Dakgalbi stored at 25oC.

Table 5. Effect of cooking time and storage temperature on total aerobic and anaerobic bacteria counts of home-made retort

pouch packed Chuncheon Dakgalbi

Parameter
Storage

temperature

Cooking time

(min)

Storage time (wk)

0 1 2 3 4

Total

Aerobic

Bacteria

4oC

10 ND*) ND ND ND ND

20 ND ND ND ND ND

30 ND ND ND ND ND

25oC

10 ND ND ND 4.72±0.84B 6.40±1.24A

20 ND ND ND ND ND

30 ND ND ND ND ND

Total

Anaerobic

Bacteria

4oC

10 ND ND ND ND ND

20 ND ND ND ND ND

30 ND ND ND ND ND

25oC

10 ND ND ND 5.42±1.71B 7.71±0.90A

20 ND ND ND ND ND

30 ND ND ND ND ND

Data are presented as Means±SD. (n=6).
A-BValues within each row with different superscripts are significantly different (p<0.05).
*)ND= Not Detected (0 CFU/g sample).
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