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Developing Production Technologies of High
Quality Brand Beef and Pork Using the
Damyang Bamboo Vinegar Liquor(BVL)
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SUMMARY

I. Title

Developing production technologies of high quality brand Beef and Pork
using the Damyang Bamboo Vinegar Liquor(BVL)

II. The purpose of the research development and its importance

1. The purpose of the research development

o The recent price competition between the domestic and international beef along
with the reduction in consumer spending has caused the decrease in the income of
the livestock industry, all leading to a psychological anxiety to the businesses of

the pertaining industries.

o The production and the manufacturing industries of beef and pork are highly
demanding a research development in order to fulfill a high consumer demands for

high quality brand meat

o The domestic spending propensity towards beef of Hanwoo and pork are leaning
heavily towards high quality brand meat. In order to survive in the competition
with import meats a high quality domestic meat production is inevitable with the

help of Bamboo Vinegar Liquor(BVL)

o BVL is a Damyang’s regional special product. BVL is a water soluble Liquor
formed in the process of carbonizing bamboo and its residual products. The BVL
is composed of water and variety of compounds having biological activity
including organic acids, phenols, and 200 other trace compounds. Element of

bamboo such as cellulose, hemicellulose and lignin produces polyphenolic compound
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during the process of carbonization. Polyphenolic compound is a natural substance
that significantly reduces cholesterol, which cause geriatric diseases and

cardiovascular diseases.

o After a fixed amount of supply level and supplying period has been determined,
finishing cows and pigs will be supplied with BVL. After slaughtering the carcass
grade, carcass characteristics, and carcass characteristics and its change during
refrigeration will be investigated. The immunity and the safety of BVL will also
be analysed then BVL as a natural antibiotic substance will be applied for an

international patent.

2. The importance of the research development
o Currently the meat production industry of Korea are focusing on the
development of high quality meat to satisfy the consumer demands and to

distinguish the domestic meat products from the import meat products.

o There is a tendency towards breeding 2-3 times Hanwoo (cows), which score
high in marbling score. This breeding technique is very inefficient because
slaughtering a female cow during its prolific period of breeding degrades the
breeding foundations and increases the concentration of unedible fat(high in
saturated fat) in the carcass, which increases the back fat. Bulls have a relatively
fast growth rate and has a larger dimensions of sirloin therefore is more
advantageous in meat production, but the marbling score is low. All of these facts
result to a barrier in producing a high quality meat therefore the breeders castrate
the bulls for a long term breeding. This tendency for long term breeding increase
the feed expenses and slows the capital turnovers, which in result slows down the
whole production of the industry. Also the usage of high-calory feed to improve
the marbling score increases the inedible fat(high in saturated fat) therefore the
whole situation is very disadvantageous for the domestic industries in the

competition with the import meat.
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o BVL can prevent the pH decrease and the digestibility reduction caused by the
excessive usage of the finishing commercial feeds. This results in improvements
of the feed efficiency, increase in the carcass weight, reduction in unedible fat,
improvements in the delicacy of the meat structure and increase in the
concentration of the unsaturated fat. Thus improving the areas of taste and
juiciness, resulting in the tenderness of the meat. All making it possible for the

production of high quality brand beef and pork.

o The evaluation of the immunity and safety of BVL was carried out in order to
find out the possibilities of a nature friendly beef and pork production. Excessive
antibiotics are used today in finishing pigs and cows in order to increase their
immunity against possible contaminants and viruses. Such excessive misuse of
antibiotics is challenged with the possible natural antibiotic effects of BVL, which

will result in the possibilities of a nature friendly beef and pork production.

III. The Content and the scope of the research development

Following studies were done by three research years

The 1st project : A feeding experiment to determine the appropriate supplemental
levels of BVL for the Hanwoo (cows) and finishing pigs, evaluation of the meat
quality characteristics and evaluation of the meat quality characteristics during

storage
1. Analysis of the characteristics of BVL

To test the safety of BVL for the usage on Korean Native Cow and pigs
crude BVL and refined BVL were put through a series of analysis of physical

quality and chemical characteristics.

2. Determining the appropriate supplemental levels of BVL through in vitro
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culture system

To determine the appropriate supplemental levels of BVL, BVL of 0, 2.5, 5 and
10 % were incubated in vitro for the time periods of 0, 1.5, 3, 6, 12 and 24 hours,
then the volume of gas production, pH, ammonia concentration, ratio of volatile

fatty acids, and dry matter digestibility were investigated.

3. Determining the appropriate supplemental levels of BVL intake for
Hanwoo (cows)

To determine the appropriate supplemental levels for the Hanwoo (cow), 135
cows(average weight=490kg) were placed in three feeding farms with 45 cows per
farm. Treatment groups were divided into a control group with 0 % BVL, 3 %
BVL and 6% BVL treatment groups. Each of the three treatment groups were
replicated three times with five cows per treatment. BVL was supplied into
concentrate feed at 0%, 3% and 6% for 120 days. Provisions for investigation
were weight gain, feed intake, blood sampling and analysis of the blood sample.

Carcass characteristics and meat yields were investigated after slaughtering.

4, Determining the appropriate supplemental levels of BVL intake for
finishing pigs

To determine the appropriate supplemental levels of BVL for finishing pigs, 270
pigs were placed in three finishing farms with 90 pigs per farm. Treatment
groups were divided into a control group with 0% BVL, 2% BVL and 4% BVL
treatment groups. Each of the three treatments were replicated three times with 10
pigs per treatment. BVL was supplied into concentrate feed at 0%, 2%, 4% for 55
days. Provisions for the investigation were weight gains, feed intake, blood
sampling and analysis of the blood samples all during the testing period. Carcass

characteristics and meat yields were investigated after slaughtering.

5. Evaluation of meat quality characteristics and meat quality

characteristics during storing periods of Hanwoo (cow) with different
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supplemental levels of BVL intake

To evaluate the meat quality of the three different treatment groups of
0%,3%,6% BVL intake samples of sirloins from each groups were taken to be
analysed of the chemical -characteristics(moisture, protein, fat, crude ash),
cholesterol concentration, physical characteristics(pH, meat color, cooking loss,
shear force) and the composition of fatty acids. For sensory evaluation odor,
appearance and taste were investigated. To evaluate the quality of meat during
the storing periods sirloins were sampled and stored at 4°C for 21 days. During
this period physical characteristics(pH, meat color, cooking loss, shear force) were

investigated along with the sensory evaluations(odor, appearance, taste).

6. Evaluation of the meat quality characteristics and the meat quality
characteristics during storing periods of finishing pigs with different
supplemental levels of BVL intake

To evaluate the meat quality characteristics of the three different treatment
groups of 0, 3 and 6% BVL samples of loins from each of the groups were taken
to be analysed of the proximate chemical composition(moisture, protein, fat, crude
ash), cholesterol contents, physical characteristics(pH, meat color, cooking loss,
shear force) and the composition of fatty acids. For sensory evaluation odor,
appearance and taste were investigated. To evaluate the quality of meat during
the storing periods loins were sampled and stored at 4°C for 9 days. During this
period physical characteristics(pH, meat color, cooking loss, shear force), TBA,
VBN, and APC were investigated along with the sensory evaluation(odor,

appearance, taste).

7. Evaluation of the immunity of finishing pigs fed with supplemental levels
BVL

To evaluate how BVL has affected the immunity of finishing pigs, BVL was
supplied to pigs at different levels of 0, 2 and 4% for 55 days, then blood samples

were taken to observe the forming ability of the O: and H20: of neutrophils and
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macrophagein the blood.

8. Investigation of the possible contamination and hazardous factors in the
meat processing plant

To find out the possible contaminants(Staphylococcus spp., Salmonella spp., E.
coli) the stations and the machines of the plant were investigated using the
HACCP kit.

The 2nd project : A feeding experiment to determine the appropriate
supplemental periods of BVL for the Hanwoo (bulls) and finishing pigs, evaluation
of the meat quality characteristics and evaluation of the meat quality

characteristics during storage

1. Determining the appropriate supplemental periods of BVL for Hanwoo
(bulls)

To determine the appropriate supplemental periods of BVL, 180 Cows were
placed in three different feeding farms with 60 cows per farm. Treatment groups
were divided into a control group, 2, 4 and 6 months BVL treatment groups. Each
of the three treatments were replicated three times with of five cows per
treatment. BVL at 3.09% was supplied into the concentrate feed mixtures of all the
treatment groups. Provisions of the investigation were weight gain, feed intake,
blood sampling and analysis of the serum. Carcass characteristics and meat yields

were investigated after slaughtering.

2. Determining the appropriate supplemental periods of BVL for finishing
pigs

To determine the appropriate supplemental periods of BVL, 360 pigs were
placed in three different feeding farms with 120 pigs per farm. Treatment groups
were divided into a control group, 15, 30 and 45 days BVL treatment groups. Each

of the four treatments were replicated three times with ten pigs per treatment.
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BVL at 2.0% was supplied into concentrate feed mixtures of all treatment groups.
Provisions of the investigation were weight gain, feed intake, blood sampling and
analysis of the serum. Carcass characteristics and meat yields were investigated

after slaughtering.

3. Evaluation of the meat quality characteristics and the meat quality
characteristics during storing periods of Hanwoo (bulls) with different
supplemental periods of BVL intake

To evaluate the meat quality characteristics of the four different treatment
groups of 0, 2, 4 and 6 months with BVL intake at 3% supplemental level the
loins from each of the groups were taken to be analysed of the proximate
chemical composition(moisture, protein, fat, crude ash), cholesterol content, physical
characteristics(pH, meat color, cooking loss, shear force) and the composition of
fatty acids. For sensory evaluation odor, appearance and taste were investigated.
To evaluate the quality of meat during the storing periods loins were sampled and
stored at 4°C for 21 days. During this period physical characteristics(pH, meat
color, cooking loss, shear force) were investigated along with the sensory

evaluation(odor, appearance, taste).

4, Evaluation of the meat quality characteristics and the meat quality
characteristics during storing periods of finishing pigs with different
supplemental levels BVL intake

To evaluate the meat quality characteristics of the four different treatment
groups of 0, 15, 30 and 45 days with BVL intake at 2.0 supplemental level
samples of loins from each of the groups were taken to be analysed of the
proximate chemical composition(moisture, protein, fat, crude ash), cholesterol
contents, physical characteristics(pH, meat color, cooking loss, shear force) and the
composition of fatty acids. For sensory evaluation odor, appearance and taste were
investigated. To evaluate the quality of meat during the storing periods loins were

sampled and stored at 4°C for 9 days. During this period physical
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characteristics(pH, meat color, cooking loss, shear force), TBA, VBN and APC

were investigated along with sensory evaluation(odor, appearance, taste).

5. Evaluation of the immunity of Hanwoo (bulls) fed BVL

To evaluate the effects of BVL on the immunity of Hanwoo (bulls) blood
samples were taken from four different groups of 0, 2, 4 and 6 months with BVL
intake at 3.0% to observe the forming ability of the Oz and H202 of neutrophils
and macrophage at the blood.

6. Analysis of the microorganisms of the meat

For microorganisms evaluation on BVL supplied meat, loins of the Hanwoo
(bulls) with different levels of BVL intake(0, 3, 6%) and different periods of BVL
intake(0, 2, 4, 6 months) were sampled for analysis. Also loins of pigs with
different levels of BVL intake(0, 2, 4%) and different periods of BVL intake(0, 15,
30, 45 days) were sampled and stored at 4°C; during the storing period APC, GNC

and other contaminants were investigated.

The 3rd project : A feeding experiment to determine the appropriate
supplemental forms of BVL for the Hanwoo (steers) and finishing pigs, evaluation
of the meat quality characteristics and evaluation of the meat quality

characteristics during storage

1. Determining the appropriate supplemental forms of BVL intake for
Hanwoo (steers)

To determine the appropriate supplemental forms of BVL for Hanwoo 135
steers were placed in three different feeding farms with 45 steers per farms. The
treatment groups were composed of a control group, a Feed BVL group with BVL
input in the concentrate feed mixture and a Water BVL group with BVL supplied
through drinking water. Each of the three treatments were replicated three times

with five cows per treatment. The BVL levels for both Feed and Water treatment
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groups were fixed at 3.0%, which was supplied for four months. Provisions of
investigation were weight gain, feed intake, blood sampling and analysis of the
serum. Carcass characteristics and meat yields were investigated after

slaughtering.

2. Determining the appropriate supplemental forms of BVL intake for
finishing pigs

To determine the appropriate supplemental forms of BVL for finishing pigs 270
pigs were placed in three different feeding farms with 90 pigs per farms. The
treatment groups were composed of a Control group, Feed BVL group and Water
BVL group. Each of the three treatments were replicated three times with ten
pigs per treatment. The BVL level for both groups were fixed at 2.0%, which was
supplied for 45 days. Provisions of investigation were weight gain, feed intake,
blood sampling and analysis of serum. Carcass characteristics and meat yields

were investigated after slaughtering.

3. Evaluation of the meat quality characteristics and the meat quality
characteristics during storing periods of Hanwoo (steers) based on the
different supplemental forms of BVL intakes

To evaluate the meat quality characteristics of the Hanwoo (steers) with BVL
intake through concentrate feed mixture and drinking water(supplied for 4 months)
samples of loins were taken to be analysed of the proximate chemical
composition(moisture, protein, fat, crude ash), cholesterol contents, physical
characteristics(pH, meat color, cooking loss, shear force) and the composition of
fatty acids. For sensory evaluation odor, appearance and taste were investigated.
To evaluate the quality of meat during the storing periods sirloins were sampled
and stored at 4°C for 21 days. During this period physical characteristics(pH, meat
color, cooking loss, shear force) was investigated along with sensory

evaluation(odor, appearance, taste).
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4, Evaluation of the meat quality characteristics and the meat quality
characteristics during storing periods of finishing pigs based on the
different supplemental forms of BVL intakes

To evaluate the meat quality characteristics of finishing pigs with BVL intake
through concentrate feed mixture and drinking water (supplied for 45 days)
samples of loins were taken to be analysed of the proximate chemical composition
(moisture, protein, fat, crude ash), cholesterol content, physical characteristics (pH,
meat color, cooking loss, shear force) and the composition of fatty acids. For
sensory evaluation odor, appearance and taste were investigated. To evaluate the
quality of meat during the storing periods loins were sampled and stored at 4°C
for nine days. During this period physical characteristics (pH, meat color, cooking
loss, shear force), TBA, VBN and APC were investigated along with the sensory

evaluation(odor, appearance, taste).

5. Safety evaluation of BVL
To find out the influence of BVL on HepG2 and NIH/3T3 in vitro, a MTT
conversion assay was carried out as well as the LDH release assay using the in

vitro Toxicology assay kit Lactate Dehydogenase based(Sigma, USA).

6. Safety evaluation of BVL during storage

To evaluate the safety of BVL supplied meat during storage samples of loins
from Korean Native Cows were taken to be rinsed on the surface with BVL of
3.0%-6.0%. Afterwards it was stored at 4°C, at which microbiological safety test

for storing was done along with the sensory evaluation.
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IV. Result of the Research Development and a Proposal for the Usage

1. Result of the Research Development

The 1st project : A feeding experiment to determine the appropriate supplemental
levels of BVL intake for the Hanwoo (cows) and finishing pigs, evaluation of the
meat quality characteristics and evaluation of the meat quality characteristics

during storage

A. Analysis of the characteristics of BVL

Refined BVL, when compared to the crude BVL had lower concentrations of
pH, specific gravity, content of organic matter, content of acids present in the
organic matter, and total polyphenol content. Also methanol and ethanol content
satisfied and fell below the requirements of food additives. Therefore it is

concluded that the usage of refined BVL on Hanwoo and pigs is safe.

B. Determining the appropriate supplemental levels of BVL through in vitro

culture system

1) Gas production decreased during the first six hours in 2.5%-10.0% BVL, but at
24 hours the gas production had increased compared to the control.

2) The pH level increased significantly(P<0.05) in 2.5% and 5.0% BVL at 12-24
hours of incubation.

3) The total concentration of volatile fatty acids in 2.5 and 5.0% BVL increased.
Acetic acid level increased significantly(p<0.05) in 2.5% BVL at 6-12 hours and
propionic acid decreased significantly (p<0.05) at 12-24 hours.

4) Ammonia concentration increased significantly(p<0.05) in 2.5% BVL at 25 hours
of incubation.

5) Dry matter digestibility increased in all levels of BVL; it had increased
significantly (p<0.05) in 5.0% BVL.

6) Judging from the results from the in vitro culture system, BVL levels 2.5 and
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5.0% are the most stable levels for fermentation, 10.0% BVL seemed too high
of a level as it decreased the microbiological activities and the dry matter

digestibility.

C. Determining the appropriate supplemental levels of BVL intake for

Hanwoo (cow)

1) The daily weight gain increased slightly in 3.0% BVL while it decreased in
6.0% BVL. Feed intake increased slightly in 3.0% BVL while it decreased
significantly (p<0.05) in 6.0% BVL. The feed efficiency tended to increase in all
the treatment groups of BVL. High level of BVL at 6.0% had resulted in
influencing the microbiological atmosphere in rumen fermentation to decrease
the digestibility.

2) The glucose concentration of serum as well as the cholesterol contents at the
serum decreased significantly(p<0.05) in 3.0% and 6.0% BVL. On the other
hand the total protein concentration and the BUN increased significantly(p<0.05)
in 3.0% BVL.

3) For carcass characteristics, the back fat thickness decreased significantly
(p<0.05) in 3.0% BVL while the marbling score increased significantly(p<0.05)
thus the carcass grade was improved.

4) For the meat yields, the retail cut increased in 3.0% and 6.0% BVL while the
fat content decreased.

5) Judging from these results 3.0% BVL seems to be the appropriate supplemental
levels of BVL because it had a positive effect on the feeding performance and

the carcass characteristics.

D. Determining the appropriate supplemental levels of BVL intake for

finishing pigs

1) The daily weight gains and the feed demand level increased significantly
(p<0.05) in 2.0% BVL and the feed intake increased slightly.

2) The glucose concentration as well as the cholesterol contents at the serum
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decreased significantly(p<0.05) in 2.0% and 4.0% BVL. On the other hand the
total protein concentration and the BUN increased significantly(p<0.05) in 4.0%
BVL.

4) The carcass weight increased significantly(p<0.05) in 4.0% BVL, and back fat
thickness had decreased significantly(p<0.05) in 2.0% and 4.0% BVL. The
carcass grade tended to increase in 2.0% and 4.0% BVL.

5) The results shows that the 2.0% BVL had a positive effect on the feeding
performance and the carcass characteristics therefore 2.0% BVL is the

appropriate supplemental levels of BVL for finishing pigs.

E. Evaluation of the meat quality characteristics and the meat quality
characteristics during storing period of Hanwoo (cows) according to the
different supplemental levels of BVL intake

1) The total fat content of loin tend to increase in 3.0% and 6.0% BVL while the
cholesterol content decreased significantly(p<0.05).

2) The pH of the surface of the meat from the BVL treatment group decreased
slightly. while the meat colors of the treatment groups had no significantly
difference. The cooking loss and the shear force values decreased
significantly (p<0.05) in 3.0% and 6.0% BVL treatment groups.

3) For the fatty acid composition, the saturated fatty acids decreased
significantly(p<0.05) in 3.0% BVL while unsaturated fatty acids increased
significantly (p<0.05).

4) For the sensory evaluations, 3.0% and 6.0% BVL had an effect of diminishing
the odor and improving the appearance, the taste was significantly(p<0.05)
improved.

5) During the storing period the pH, meat color, cooking loss and shear force of
3.0% and 6.0% BVL showed a stable change. For the sensory evaluations, the
improvements in the areas of odor, appearance and taste during storing had
proved that the safety was well maintained during storage.

6) Judging from these results it has been concluded the safety during storing
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periods is guaranteed as the 3.0% and 6.0% BVL treatment groups showed a
decrease in the cholesterol concentration, reduction in odor, improvements in

tenderness, appearance and taste during the storing periods.

F. Evaluation of the meat quality characteristics and the meat quality
characteristics during storing period of finishing pigs according to the
different supplemental levels of BVL intake

1) The total fat content of loin tend to increase in 2.0% and 4.0% BVL while the
cholesterol content decreased significantly(p<0.05).

2) The pH had decreased slightly in 2.0% and 4.0% BVL, the brightness and the
vellowness of the meat color had increased significantly(p<0.05) while the
redness decreased. Shear force values had decreased significantly(p<0.05) in
2.0% and 4.0% BVL.

3) For the fatty acid composition, the saturated fatty acids decreased
significantly (p<0.05) at 2.0% and 4.0% while unsaturated fatty acids(oleic acid
and linoleic acid) increased significantly(p<0.05).

4) For the sensory evaluations, 2.0% and 4.0% BVL had a significant(p<0.05)
effect of diminishing the odor and improving the appearance, the taste was also
significantly (p<0.05) improved.

5) During the storing period the pH, meat color, cooking loss and shear force of
2.0% and 4.0% BVL showed a stable change. The TBA, VBN and APC had
decreased significantly (p<0.05) in 2.0% and 4.0% BVL. During the storing
period the odor, appearance and the taste improved significantly(p<0.05).

6) Judging from these results it has been concluded that the safety during storing
periods is guaranteed as the 2.0% and 4.0% BVL treatment groups showed a
decrease in the cholesterol concentration, reduction in odor, improvements in

tenderness, appearance and taste during the storing periods.

_36_



G. Evaluation of the immunity of finishing pigs fed with supplemental

levels BVL

1) The forming ability of O2 and H2O: of neutrophils and macrophage at the blood
level increased in the 2.0% and 4.0% BVL treatment groups.

2) The concentration of interleukin 1 tended to increased in 2.0% and 4.0% BVL.

3) Looking at these results there were no significant improvements in immunity of

pigs of 2.0% and 4.0% BVL, but there were slight improvements.

H. Investigation of the possible contamination and hazardous factors in the
meat processing plant

The result of the possible contamination investigation of the meat processing plant
and the refrigerators before washing came out the be positive with activities of
Salmonella spp., S. aureus and E. coli. After the hot water washing method was

applied, the results of such activities were negative.

The 2nd project : A feeding experiment to determine the appropriate
supplemental periods of BVL intake for the Hanwoo (bulls) and finishing pigs,
evaluation of the meat quality characteristics and evaluation of the meat quality

characteristics during storage

A. Determining the appropriate supplemental periods of BVL intake for

Hanwoo (bulls)

1) The daily weight gain had increased significantly(p<0.05) in the 4 month BVL
treatment groups, the feed intake and the feed efficiency had also increased.

2) The glucose concentration of serum tended to slightly increase as the BVL
intake period lengthened, but there were no significant increase. The cholesterol
contnes of serum decreased significantly(p<0.05) in 4 and 6 month BVL
treatment groups.

3) The carcass weight had increased significantly(p<0.05) in 4 and 6 month BVL.

The longissimus muscle tended to increased as the BVL intake period
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lengthened, on the other hand the back fat thickness tended to decrease, but
not significantly. The marbling score increased significantly(p<0.05) in 4 and 6
months BVL. The color of meat and fat tended to increase as the supplemental
periods lengthened, but not significantly. The grade of the meat improved
significantly (p<0.05) in 4 and 6 months BVL.

4) The meat yields increased as the supplemental periods lengthened and the retail
cut tended to increase while the fat percentage tended to decreased, but not
significantly.

5) Judging from the above results; daily weight gains, improvements in feed
efficiency, carcass weight increase, reduction in the back fat thickness,
improvement in the marbling score it has been concluded that it is most

appropriate to supply the Hanwoo (bulls) with 3.0% BVL for four months.

B. Determining the appropriate supplemental periods of BVL intake for

finishing pigs

1) The daily weight gain had increased in twenty and 45 days BVL treatment
groups, a significant(p<0.05) increase in the 45 days BVL treatment group. The
feed intake increased as the supplemental periods lengthened. The Feed demand
level increased significantly(p<0.05) in 45 days BVL treatment group.

2) The glucose and the cholesterol contents of serum decreased in 30 days BVL
and it increased significantly(p<0.05) in the 45 days BVL. The BUN had
increased in 30 days BVL, and it increased significantly(p<0.05) in 45 days
BVL.

3) The carcass weight had increased significantly(p<0.05) in 45 days BVL. The
back fat thickness decreased in 30 days BVL and significantly(p<0.05) in 45
days BVL.

4) Even through the weigh gain and the carcass weight had increased while the
back fat thickness was reduced in both 30 and 45 days BVL, it had been
concluded that 45 days BVL was more effective therefore was chosen to be the

appropriate supplemental periods for BVL intake.
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C. Evaluation of the meat quality characteristics and the meat quality
characteristics during storing period of Hanwoo (bulls) according to the
different supplemental periods BVL intake

1) The moisture content of loin tend to increase in 4 and 6 months of BVL while
the fat content tend to increase The Cholesterol contnents of loins decreased
significantly (p<0.05) in 4 and 6 months BVL.

2) The pH of the surface of the meat from the treatment groups tended to
decreased as the period of the intake lengthened. The brightness, yellowness,
cooking loss and the shear force wvalues of the loins decreased
significantly (p<0.05) in 4 and 6 months BVL treatment groups.

3) For the fatty acid composition, the saturated fatty acids decreased
significantly (p<0.05) in 4 and 6 months BVL treatment groups while the
unsaturated fatty acids increased significantly(p<0.05).

4) For the sensory evaluations, 4 and 6 months of BVL had a significant
reduction of odor and improvements in both appearance and taste.

5) During the storing period the pH, meat color, cooking loss and shear force of 4
and 6 months BVL treatment groups showed a stable change. For the sensory
evaluations, the improvements in the areas of odor, appearance and taste during
storing had proved that the safety was well maintained during storage.

6) Judging from these results it has been concluded the safety during storing
periods is guaranteed as the 4 and 6 months of BVL treatment groups showed
a decrease in the cholesterol concentration, reduction in odor, improvements in

tenderness, appearance and taste during the storing periods.

D. Evaluation of the meat quality characteristics and the meat quality

characteristics during storing period of finishing pigs according to the

different supplemental periods of BVL intake

1) The moisture content of loin tended to decrease in 30 and 45 days BVL while
the fat content tended to increase. The cholesterol contents decreased in 30

days BVL and decreased significantly(p<0.05) 45 days BVL.
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2)

3)

4)

5)

6)

1)

2)

The brightness of the meat color increased in 30 days BVL and it increased
significantly (p<0.05) in 45 days BVL. The yellowness of the meat color
increased significantly(p<0.05) in 30 and 45 days BVL. The cooking loss
decreased significantly (p<0.05) in 45 days BVL. The redness was also
decreased. The shear force values of the 2.0% and 4.0% of the treatment
groups of 30 and 45 days BVL decreased, and it decreased significantly(p<0.05)
in the 45 days BVL.

For the fatty acid composition, the saturated fatty acids decreased
significantly(p<0.05) in 30 and 45 days BVL while the unsaturated fatty acids
increased significantly (p<0.05).

For the sensory evaluations, 30 and 45 days BVL had a reduction of odor and
an improvement in appearance, these improvements were significant in 45 days
BVL. The taste was improved significantly in 30 and 45 days BVL.

During the storing period the pH, meat color, cooking loss and shear force of
30 and 45 days of BVL showed a stable change. The numbers of the TBA,
VBN and APC of the 30 and 45 days of BVL were significantly(p<0.05) low
during the storing period. During the storing period the odor, appearance and
the taste improved significantly (p<0.05).

Judging from these results it has been concluded the safety during storing
periods is guaranteed as the 30 and 45 days of BVL treatment groups showed
a decrease in the cholesterol concentration, reduction in odor, improvements in
tenderness, appearance and taste during the storing periods. Although the
results were positive for both periods 45 days BVL was judged to be more

effective then the 30 days BVL.

. Evaluation of the immunity of Hanwoo (bulls) fed with BVL

The forming ability of O2 and H202 of neutrophils and macrophage at the blood
level increased in the 2, 4 and 6 months BVL treatment groups at 3.0% BVL.
The concentration of interleukin 1 tended to increased in 2, 4 and 6 months

BVL.
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3) Looking at these results it can be concluded that the Korean Native Cows with

2, 4 and 6 months of BVL at 3.0% had a slightly improved immunity.

F. Analysis of the microorganisms of the meat

1) There were no significant(p<0.05) differences in the numbers of the APC and
GNC between the BVL treatment groups and the control group of Hanwoo,
during the storage of the meat, but the activities of S. aureus and E. coli were
positive.

2) There were no significant(p<0.05) differences in the numbers of the APC and
GNC between the BVL treatment groups and the control group of finishing
pigs, during the storage of the meat, but the activiteis of S. aureus and E. coli
were positive.

3) The increase in the APC resulted in the microbiological spoil for the Hanwoo
at 9 days. For the pigs, the increase in the APC and GNC has resulted in the
microbiological spoil. Cross-contamination during processing is the possible

explanation for the spoil.

The 3rd project : A feeding experiment to determine the appropriate
supplemental forms of BVL intake for the Hanwoo (steers) and finishing pigs,
evaluation of the meat quality characteristics and evaluation of the meat quality

characteristics during storage

A. Determining the appropriate supplemental forms of BVL for Hanwoo

(steers)

1) Both Feed BVL and Water BVL groups had an increase in the daily weight
gain, but there was no difference in the increases between the two different
supplemental forms. The feed intake increased in the Water BVL and it
increased significantly(p<0.05) in the Feed BVL group. The feed efficiency
increased in both BVL groups, but the Feed BVL group showed a higher
increase than the Water BVL group.
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2)

3)

4)

5)

B.

The glucose concentration of serum tended to increase slightly in both Feed
and Water BVL groups, but there was no difference in the increases between
the two groups. The cholesterol contents of serum  decreased
significantly (p<0.05) in both of BVL groups, but there was no difference in the
decreases of the two supplemental forms

The carcass weight had increased in both treatment groups, but there was no
difference in the increase between the two different supplemental forms. The
back fat thickness increased significantly(p<0.05) in both BVL groups, but there
was no difference in the increases between the two different supplemental
forms. The marbling score and the quality grade increased significantly(p<0.05)
in both Feed and Water BVL, but there was no difference in the increases
between the two different supplemental forms.

The meat yields increased significantly(p<0.05) in both BVL groups, but there
was no difference in the increases between the two different supplemental
forms. The fat percentage decreased significantly(p<0.05) in both BVL groups,
but there was no difference in the decreases between the two different
supplemental forms.

Judging from the above results it has been concluded that BVL supplement at
3.0% BVL for four months in forms of concentrate feed mixture and drinking
water has increased the daily weight gain, feed efficiency, carcass weight,
marbling score, and had also reduced the back fat thickness. Even though the
results of the two different supplemental forms in all areas were similar, the

Feed BVL showed a greater improvement in the feed efficiency.

Determining the appropriate supplemental forms of BVL for finishing

pigs
1) Both Feed and Water BVL groups had a significant(p<0.05) increase in the

daily weight gain, but there was no difference in the increases between the
two  different  supplemental forms. The feed efficiency increased

significantly (p<0.05) in both BVL treatment groups, but there was no difference
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in the increases between the two different supplemental forms.

2) The glucose concentration and the cholesterol contents of serum decreased

significantly(p<0.05) in both Feed BVL and Water BVL groups, but there was

no difference in the decreases between the two different supplemental forms.

3) The carcass weight had increased significantly(p<0.05) in both treatment

4)

C.

groups, but there was no difference in the increases between the two different
supplemental forms. The back fat thickness decreased in both of the BVL
groups, but the Feed BVL group had a higher decrease. In the final evaluation,
both of the Feed BVL and the Water BVL groups showed improvements, but
the Feed BVL group showed significant(p<0.05) improvements.

Judging from the above results it has been concluded that BVL supplement in
the forms of concentrate feed mixture compared to the supplement of drinking
water had a higher ratio in the reduction of the back fat thickness and the

improvements overall.

Evaluation of the meat quality characteristics and the meat quality

characteristics during storing period of Hanwoo (steers) according to the

different supplemental forms of BVL intake

1)

2)

The moisture content of loin tended to decrease in both Feed BVL and Water
BVL while the fat content tend to increase but there were no differences in the
decreases and the increase between the two different supplemental forms. The
cholesterol contents of loin decreased significantly(p<0.05) in both BVL groups,
but there was no difference in the decreases between the two different
supplemental forms.

There were no difference of pH of the surface of the meat between the two
different supplemental forms BVL groups. The brightness increased
significantly (p<0.05) in both of the BVL groups, but there was no difference in
the increases between the two different supplemental forms. The cooking loss
decreased significantly(p<0.05) in both of the BVL groups, but the Feed BVL

showed a slightly higher decrease. The shear force vakues decreased
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significantly (p<0.05) in both of the BVL groups, but the Water BVL showed a
slightly higher decrease.

3) For the fatty acid composition, the saturated fatty acids decreased
significantly(p<0.05) in both of the BVL groups while the unsaturated fatty
acids increased significantly(p<0.05), but there were no differences in the
increases and the decreases between the two different supplemental forms.

4) For the sensory evaluations, both groups of BVL had a reduction of odor and
improvements in appearance and taste compared to the control group, these
improvements were significant(p<0.05) in the Feed BVL.

5) During the storing period the pH, meat color, cooking loss and shear force of
the Feed and Water BVL groups showed a stable change. During the storing
period the odor, appearance and the taste improved.

6) Judging from these results it has been concluded that the concentrate feed
mixture BVL group scored higher in the sensory evaluations than the drinking

water BVL group.

D. Evaluation of the meat quality characteristics and the meat quality
characteristics during storing period of finishing pigs according to the
different supplemental forms of BVL intake

1) The fat content increased significantly(p<0.05) in both Feed BVL and Water
BVL group; the Water BVL showed a higher increase. The cholesterol
concentration decreased significantly(p<0.05) in both BVL groups; the Feed
BVL showed a higher decrease.

2) There was no difference of pH of the surface of the meat between the two
different supplemental forms BVL. The brightness and the yellowness of the
meat color increased significantly(p<0.05) in both of the BVL groups, but there
was no difference in the increases between the two different supplemental
forms. The shear force values decreased significantly(p<0.05) in both of the
BVL groups, but the Water BVL showed a slightly higher decrease.

3) For the fatty acid composition, the saturated fatty acids decreased
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4)

5)

6)

1)

2)

F.

significantly(p<0.05) in both of the BVL groups while the unsaturated fatty
acids increased significantly (p<0.05).

For the sensory evaluations, both of BVL groups had significant(p<0.05)
reduction of odor and improvements in appearance and taste compared to the
control group, in the area of taste the Feed BVL showed a significant(p<0.05)
increase.

During the storing period the pH, meat color, cooking loss and shear force of
the Feed and Water BVL groups showed a stable change. The TBA, VBN, and
APC decreased significantly(p<0.05) during the storing period; the concentrate
feed mixture BVL group showed a higher decrease. During the storing period
the odor, appearance and the taste improved significantly(p<0.05).

Judging from these results it has been concluded that the concentrate feed
mixture BVL group scored higher in the sensory evaluations and had a higher
decrease in TBA, VBN and APC than the drinking water BVL treatment group.
Therefore the concentrate feed mixture group has been concluded as a safer

and advantageous choice.

. Safety evaluation of BVL

The effect of BVL on cell proliferation and cytotoxicity were determined by
MTT conversion assay and lactate dehydrogenase (LDH) release, respectively.
Cell line(HepG2 and NIH/3T3) were incubated with various concentrations of
BVL solution. After 48 hours incubation, conversion of MTT was determined
and LDH release was measured in supernant.

MTT conversion assay showed that HepG2 cells were not suppressed by BVL.
In NIH/3T3 cells significantly suppressed cell proliferation at a high
concentration, 50%, 25% and 12.5% was detected (p<0.05). In the LDH release
assay results, increase LDH release in HepG2 cells (p<0.05) and NIH/3T3 cells
(p<0.001) compared with the control group. Cell growth and proliferation are
inhibited in a dosage-dependent manner.

Safety evaluation of BVL when used directly to the meat during storage
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1) Using the dipping method, the BVL at the concentration of 0~6.0%(v/v) was
applied on the surface of the meat of the Hanwoo for 0~7 minutes at 4°C to
prove the safety of BVL during storage.

2) GNC(salmonella spp and E. coli spp.) reacts sensitive to even low
concentrations of organic acids, in this specific experiment BVL itself produced
an anti-microbial activity similar to organic acids.

3) Due to the special smoke in BVL even a low concentration of BVL improved
the odor and taste, which plays a positive role in the consumer acceptance.

4) Judging from the above results the safety of Hanwoo meat during storage can
be guaranteed using the dipping method and surface sanitization method at 4°C

during storage

Through this experiment the following public recognitions were earned: two
domestic patents, one international patent, one Chinese patent, two publications in
domestic scholarly monographs, two domestic scholar presentation, one a master’s
thesis, TV broadcasting, newspaper and magazine publication 31. Therefore
totaling 31. The improvements in the BVL meat had led to a commercialization as
a product: 14 original franchise restaurants and 11 second franchise
restaurants(Daesarang) are currently in business and 300 more restaurants and
businesses are expected in Seoul. The total sales for the year 2001 was 5,120
million won, 2002 was 5890 million won, 2003 was 4,440 million won, and the
sales for 2004 up till August is 2,233 million won. Therefore further business

development is expected.

2. Proposal for further usage
Through this experiment BVL Pork and Beef became popular with their higher
meat quality.
1. Further development in BVL animal feeds, powder and BVL coating for animal
feeds for all livestock industries.

2. Developments in strengthening BVL ingredients so that even small amounts of

_46_



BVL can result in improvements of meat and act as a natural antibiotic
substance.

. Developments in application methods of BVL on all livestock and all breeding
periods, and developing nature-friendly organic livestock products(milk, duck
meat, chicken meat, eggs, etc)

. Investigation for the effects of BVL in spreading internally through a meat and
further improving/testing the characteristics of BVL ingredients so that it can
be used as food additives. Thus the use of BVL ingredients can be proposed in

the fields of agriculture, fishing industry as well as in livestock farming.
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L/min ¥ Measure Mode= 4 Mode(3Point) & % 2+&}91 o},

) HEd 22 0 Fx99 dHesAd B2 SPE(solid phase extraction)
tube(Supelcean ENVI-Chrom P, 0.25g¢ packed)& o|&3le] ¥H=A AES F35 %
2]gk & GC(DS6200, Donam Instruments Inc., Korea)E ©]-&3te] 4ttt W
' tubeZ visiprep manifoldsol] &3k t}g 7}EE A 2] conditioning
m¢ methyl t-butyl ether, 6m¢ methanol ¥ 6ml deionized waterE <2202 Z 3o
o thg 10mee] FZ29S 4nl/min®] FEE tubeol EF TR I T tubeE I HEZ
2 FYstAA 1023t dx2AYE HAASAT IFHEEZE 113 tubedl 2mé metyl
t-butyl ether® ¥HEsto] FEepqlon FEHS tmo] &FHe A&t o3
0.45/me] membrane filter2 o] 3ste] GCEA ] o] &3ttt GCEA o= HP+50
30mx0.53mm ID, 0.5um film®] capillary columne AF&3t% oW carrierd] %< 1md
/mino]lon 2% 2L 65CAA 5C/mine &= 18T7HA 24121
13 fFAS 7 2715T7H4 10C/ming] Hl&=2 52417 v 1083 #F43
FID A&7 Abgstlon 2% 300C=2 stch #9479 %5 300C= A2
] Al8E 1l FY8aL splitless(45 sec hold)s sl

o F71AF 24 Ex A F1A 2AHLS A8 E 045 memberane filter® o 3}
t}e HPLC(HP-1100, Hewlett Packard Inc. Co., USA)E o]&3te] EA5A
Detectori= DAD detectorg AFE-3tal 210mol A HE3F3th Columna Merck
Polyspher OA KCE AF&3911L Column<%+ 50CE 3o F%2 0.4ml/mine
2 gdoen fF5d2 0.05MH, SO, & ©|833

A

o) ¢S AR S22 < AES AR 20mS AOACH (1996) whe} & o]
7 200mE et ST THote]l 7] TR 20mE ol GCDS 62000
DOMAN Icn., Korea)E o]&3te] A48ttt oluf Column< Carbowax 20m x
2mm(D), 0.25um film<S AF83}99 2 detector= FIDo| 1 2™ carrier gas® ZAAE 20
nl/mine 2 FIJAZAT. Ovene® ZZ1"H-2 70C(hold 1 min)-5C/min-180T
(hold 5min)ol 12" injector®] =% ZHzF 195T<F 200C oAt A A3 747}9
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Chromatogramol] ™idF z} A#-o] AL Z+zF T FFo| 93te] AAggdon 5%

Q/]
ol okl AFS AU
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W ARt wEFA R g% Fxd9 AA HrleE 2F

2

5
AFHFL] HiFAFoA FIAEL H2HS 0%, 25%, 5%, 10% 2 20%
FTo2 Hrrsteo] 0A1ZE, 15A1ZF 3A1ZE, 6A1%F, 12417 R 24A1%F F<F vl Fatod

ZpaAF pH, FITAEAEAL &dF - 24, dEUel vk B A=dEd

AFHFe] wigA Pl AREF AR LS FFFAA H sl A
Ao sah mEelA geo e RE AF Sl 439 cheese cloth® A& F
408xgoll A 1027+ YA B ste] A8 YA} protozoas A AT AZAS X239t
ol F e} McDougall's buffer solution(FE 1)l wa} AFsom HjSEA o
AFgE7] Ao 39C FLFzoHq 0,2 93] AAR CO, gasE FUdte] 73

FHE FAAZ 5 ARE sl

3) Al FY

Nylon bag(Nytex, B and SH Thompson, Ltd., 6 x 12cm, pore size 50mm)el
M7 AR FFAR bt H2HS A7 FEdEE Hrkd & wgEt bagel
mx GEE fyFEL 2ol fishing linee® F& & 250m¢] Culture bottleol
ST 39CT=E B 9 A7H AEE FAE Al 100meet e 100ml-S
Y e 07 AlA" CO: gasEs 5&1F Fistod #2714 AHE FAAZH T 50cc
FAZI7F A2 aFei R des] migk & 39T xgujdrlel #9 1103]

T2 shakingA] A Hj &3sFA T}

7h AEHA R SAA RS LR E S AOAC(1996) W& ol &38Fith

W) A s A A Fol AARA L Sce FAE o] §3te] Z4 ket
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1. ¢1FE}H (McDougall’s buffer solution)®] 3}3t# %A

=

R &% (9
NaHCO3 9.80
NaHPO, - 7TH20 7.00
KCl1 0.57
NaCl 0.47
CaCl,” 0.04
MgSOy - TH20 0.12
Deionized water(mf) 1,000
Final pH 6.8~6.9

YCaCl, are added just prior to use.

) pH @ WAl whel wf A S 10me AFH Sl S pH meter(Toledo 340,
UK)E ol&ste] 4% 5 nj AA R (17,000xg, 4T, 15813t F5AS
Hell 24244 W EA(-80T) skt

B IR - AWPAPE FFE 1nee] W Fe st

[o R WY

)

&l 5} 2mle] 25% phosphoric

acid 183l 02me WHIEFELDS &3 v 308 ¢ AATSF ASHES

Astel GC viall ¥o] WE(-80C)E#ASIHA AsA=EFA7I7E FFH Gas

chromatography (Varian 3400 US &35to] B85t oju) AlgH GC ZH S
2

Adeel APe Agsgon 2ol 1

=
i
©

ﬂd
oo
(it
N
N
1o
BN
o
rlo
=3

vh) gRUYel F&  hRE Yol T Chaney®t Marbach(1962) Wi ol oj3ste] 347
630nmoll A 54 & At
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g = wA&zx

=471717 w2l b Z~EF 3400. )=

A Supelcowax 10, 2 ¢]30m x 0.53mm(W73), ZEF71.0m
HE7] FaERE o3 HE71(FID)

SR A ZaTE F42(99.999%)

FUT == 170C

Ay & 120TC to 170C at 10C/min

AZ7 2% 190C

T =F 1.0

Sl hs 20 : 1

& : In vitro AELIES 24N HISS F83 & Yo|EFHYUE 7
o] 225 52 93 FH Y &9+ rumen ingesta® Erold w71 Al

3o AAAAY. 28]l YolE2FoUZE ©53le] 65T IEFFTAZRT]oA 484

5) FAIAE
B AFo| A Aol 2z EAAEE SAS program(1988)S EAMEA I} t-test

& Aol gEzre] BAMQ AolE wAeTH
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ze)
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o)

G
N
N

2%

Gl
G
Gl
g
NI

Hr

~
;OO

1.006
97.56
1.350
9.58
34.42
21.52

63.24

1.015
88.24
1.381
13.13
17.42
2.76
10.52

= (b)

A% (a)
Al

P (L)

=4& (125C, %)
% (20T, cp)

F38 (690 nm, %)

v 5 (23C)
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T2 M=, AE, 2, 9 AdE 2 TS BT AEEA Eug
¥ 5 Fxd99 35ty 54
S Et b 228 A 2
FE (%) 90.55 89.05
pH 3.01 2.64
A5 (%) 2.85 356
F71E &7& (%) 9.45 9.95
F71&59 2HE (%) 61.15 65.66
L3 EL= (%) 0.56 0.01
TAL (%) 0.14 0.05
X 6. F2d Fr|AE T
(¢
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N

22k A

T
F
X
N

O
4

F

2.14
0.15
1.60
0.26
22.01
47.06
0.40
7.57
6.43
5.70
4.95

N.D.

2.13
0.12
151
0.25

21.63

46.65
0.39
755
6.41
5.68
4.83

N.D."

N.D.

AT IR e
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Y. AFHEH MFA bl gF Fx99 }F FA4FE A

1) 7tk geke] g

ATHFY MIABAM F2d9 A/ A2 vAE ¥ 1Y 29
HeEbd uheh 2o WG EZI(0-6ANE Y9 HFE 25%, 5% L 10%14 7}
2AAFo] dEFRYG wgon, 124 10% A7EFEol, 24A%olE F299
EE A%teEo] dE2TRYG £ 2R E Uelich ol @ doE wgx7)
of H7tE Fxdo] dF WgAddwteeeld HFE JA(Wiliams®t Coleman,
1992; Van Nevel &, 1991, 1999)A A AY, 7184 & Z&ldtes vAdEY L 9
ANA ZtaEAFo] F2E Aoz F2Hn, ¥ FxAY IR acetated}
propionate®] AEo] 6AIZF o] Fol wigA FH b 71Fe EHE FAAA Ao
Y s BawEIgold A8 stadAFe) I R FE3HYYY

= 180
S ..
= 160 - SRR A IO ) S e e . il J R ——— P—
g 140 L T o L e e E e o e ///‘aj_
= 120 R e Ty e T
§ 100
S 80 ——0% ||
& 60 e —a—2.5%]
o 40 —+—5% H
O 20 - 10% [
0 A L i 1
1.5 3 v B 12 24
incubation time (hrs)
a9 2. FharAieke] ¥
2) pHY W3}

ATLFY WFAPAM Fxd9 Hrb7) pHol WAE IS 29 3o et
vhel g} pHE #lF271(0~154h)1E pH 308 x99 HS5FdA G 3
Fgol o] 6AITE ol FE 25%9 5% WZFRT Hdedl, 25%0A 124105 244)
el dizFol vl 93 (p<0.05)e2 713t B Al¥o X pHE 68~6.09] ¥
A2 F2 ARt eoly Ao ¢ U (Hutjens, 199522 AL E Y #)
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UAITte] A W& pHe W3l: acetate®] Z719} propionate?] @A} THEE A
22 ARING.

7.00
0%
6.8 i e )
0 ——2.5%
6.60 -+—5% ||
5 6.40 - 10% |

6.20
6.00 AN
5.80 : : ' ' '

0 1.5 3 6 12 24
Incubation time (hrs)

a9 3. pHY w3}

3) HEAALI(VFA)S &

AFuEY WFAFANN Z2d2 Aot FHATAAGEY FFg A #A
B 98 19 49 59 vebd bz 2SR FHE W EE71(0-154]
e 299 ZE AESER5%, 5% 2 10%)0] d=TF0%)ETR & BFE Y
B, v 323 o)FE 25%% 5%7F wlmA @wtsA Fohe wkdd 10%E
W Zo| Aate Wlg 24X 7+ @A et o2 @ AHE Reid T (1957)9)
©]% propionate A Fo] ANY o) VFARHFE HIFFEo|H acetated] B FL
ZagoeE B gdXEe Aol BF B A wigrdo wFARYE
Zrore o) wjk 6A1ZF o]l F o acetated] FAE A} propionate?] FAF F7H7L
27 Jelged F29 25%9 5%H7teEdAs vy G4ud Az vetd
Aoz & W H299 25%s 5%7E MEA FAHY FAFAE Y e
Vet Acetated] Bl &S WIS Ao we RE FFEAM Fade Ao
Rqom FxHe 25%9% 5% FEAA a2 A Ze EdFHe AFE YA &
3 =% 25%NA wl%¥ 6A13F, 1241 7ke] 2o vldh §oF(p<000)e2 A Y
Elstth. Propionate®] H]&2 acetated}s AMHE ZAu2 Fx 99 HJLE propionate
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v &o] Zradte AFS JEHh 53 ulg 124 24430 25% M 2T
H & $93(p<o.0s) ez A2t AP vl&e W3E YAH R wWFARY A
o) wel FasR e, 25%ME M 12X 24X o] dETFo] wlE] fo
(p<0.05)22 EA Jetdch A B PN F2AL HMFLEN acetated]
vl &o] ZF7}3 whAo propionater #HA s AFS UeHed o B¥L F2
Aol FAHEo] 308 AOZH 25%9% 5% F£FEo) HELH APY TAIHIE
& 4 AU
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=

——5% [

—e— 0%
—a—2.5%

—— 0%
~m—2 5%

—|—m-10% [
\i\%
| 24
1
—ar— 5%
. —-10%

24

12

Incubation time (hrs)

1.5

12

/
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24
——0%
_ ——-2.5%
T 20 —~—5% |
_g - 10%
=
g 16 === I —
@
12 1 L 1 L 1
0 1.5 3 6 12 24
16
—— 0%
= —a—2.5%
812
[}
E
£ 8 [—
o
4
0 1.5 3 6 12 24 hrs
Incubation time (hrs)
3.00

——0%
<80 %\ st |
2.20 ——5% [

o
= L
5 . g0 l\\ - 10%
e 18
< 1.40 |- ~ o~

1.00

0.60 L 1 1 1 1

0 1.5 3 6 12 24
Incubation time (hrs)
3 5 FHLAAANYA FF 2 A9 Wzl
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NSEX: B

4) dRYo}l %

AFLFH MIAGAN F2d9 Prirt dBY o} S0 vAE JFL 1Y 6
A Yerd whel 2o gEUol $EE wjFx] (0-6A13)9 HjeEE7](12-24A1 7))
2 EE FFEAN A deE, WE 3AR0E 10%7F 493 (p<0.05) 0.2
T7HR W] W g 24A12bel = 25%7F 49 (p<0.05) 22 Bt} oleY A= o
EHol g2 F7HE AR WA RAATY nARo gF A Fojgo 7|
A&TH(Siddons F, 1985)3 ¥ # wjFeje] U AR} Bs] doly: gLe =
5% F ANeH 53 Fx9 25%9 5% 7o) vnAH GAHA 2715 Yehyoh
HEA Fzde] Hrle wjgxrld MR YL Fe JUAYeE THYS
Bk ohyzt iR Fr)e] HrlE 1AL Bt 9P 2L Ao vddn.

(mg/100m})

Ammonia concentratiot

Incubation time (hrs)

I¥ 6 GEUYel Fx9 W3}

B39 MFANDAN Fxe) Wt Agrsgd WAL JHE 1Y 7ol
HEbd vhsh B 24X YR FEAEY ABAHEE YRT, 25% 5% 2
10%7} 22+ 69.709%, 71.86%, 76.72% X T7230% = =% oje] Hteed wat Fo13)
© BEoIUE, 53] 5% Fx R HrtEFo] tzTo) 4§ 93 (p<0.05)e.2
T Yehhith ole@ Fae wYPAze] FEYol SEst Fze 25%s}
5% wlad A TERAOE AIYY MARY Yoz FANAZRE A
o8 MEHE W 10%UH4EL da £ ANEEon v4Ee BYH BB
£82¢ dAN7E Ao B,
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ZA07 A19W
A7t

DM digestibility (%)

8o

78

76

74
72

70
68
66
64

W2.50% 06%

B10%

o349l Axe FHH B =

22 O
T

= ATt

Level of hamboo vinegar

29 25%%} 6% AZtFEel HlmA ¢BHY dw

Mg Y3 AELRES
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o Az 2 4y

7h @5 Fae dE Sx99 HAFATE 2R S AT AFAE

D sAE=

SAEES AT 490kg 2~34Ee] IS 9 oA 135FF e AIEHS

2) NEggx % 713

T, 3% wolgt R 6% wolgte] N AR AAs e, Al

S+ A4 E 3HY x 5F x 3HHE O R 455X S E 103 o] Ay

TR DRER 3% Fol T 6% 3ol T
EEEde 3 A& 3 M4 3 M4&
Al w5 5% x 3®tE = 15%F 5%F x 3ukE = 15%F 5% x 3WHE = 16
FNE F ARTE 45 F 45 F 45 F

%z 0% %z9 3% %z9 6%
eE R Aheprer At sEow AMFFEoR
470 =l 470 =l 470 Hol T
4) Fzhe 9 Fo
Sxole g Fibutolodel A AaE 234 AA FEoe Fuske] 34k o
T AEAR FEH e FEd F 4Lt 3% B 6% HUtrEow wgAbgd A
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7hstel Felahgl

5 AEALE 2 AR
NP EE ARWEA R (220557, FHola)d] ZxH 3% 2L 6% H7at
of Fostdon, AR dNAE-E AOAC(1996) B o= wAston, 1 3

S gRe ® 1% vk ADHES AR $AIA AgRon, ARG T 5

3
FAR, AR, MUEZES 92 22 AFAHES 83
F 1L S5 AR sk AR
(%, d=71%)
g3 = TS FAL R
o) = 3% wolT 6% w7 w2
T 12.51 12.80 13.17 12.52
et LR 12.04 11.51 12.54 452
A 2.93 2.61 2.57 1.35
4 1541 14.85 14.71 24.52
Z 3|37 10.10 10.21 10.27 11.08
Einty 0.84 0.87 0.90 0.06
Ml 0.32 0.34 0.38 0.07
73t A = (TDN) 72.04 72.61 72.80

() AF 2 AREAT 24}



S 27(3000rpm, 15%)

g

5 =12
T 3%

ki3

4T A 124 7Fo] A HEX

W

el
Plo

K

HSA Tt

bol 413

, M=)E ol 8s

off ==
T

e
T -

=2 A7)(DTSCI, DT601I,

L

=
i
N
i
Ho

!

oh

o))
Ho
—_
o
K

N
H

o)

o

(4 =A44 2

Z

T A 9

A A e YR 3A1(1999)

sy
a

1 4] 5kl

&
T A

71

9]

A2 FEE 2A(1999) 4 arr] e

bol A}

S

3

A

[e]
-

i

ATt

S

=
fLE

N

. S A

Ho

‘A
Ho

2) Al

Fod 20014 10

S

A A9 A AbEAE A8 s 3has AA

AEE 20029 19714 419 =

?_

3]
=

beom,

3|

4% w79 37 ATz AA

=i
HH ¥SES 348 x 107 x 39+

&, 2% ol

e

A1

g

cl

z11~

ot
"

Mo
K
jant

NE
o}
=

N
N
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Sz Ae g Fakulol e dlol A AatE 23 A FHx AL 05 37449 =
A AFEAE s Tbel Tt § 55U Hob - Felst

T e 3% Fol T 6% ol T

d= 57t 3 M 3 M 3 2

AT R 105 x 398 = 305 105% x 3¥kE = 305 10% x 3w = 30%

b F AYTES 90 ¥ 90 = %0 =

R éﬁ(—i 0% 7} x99 3% 7t Zxzd 69 A7}
7 o] Fol 7ol

A AOAC(1996) W o= 133} 7L\:}_ A
52 =T 1074 Ao, AAgAd 5 HGLALL 9 =22 AFANEE 3}
At

¥ 13. "R A AR setd AR

(%, AE71F)

T o = 2% ol 4% =+
T 12.01 13.01 13.24
e 18.00 18.50 18.30
A 4.50 4.58 451
=4 6.00 5.59 5.58
3% 8.00 7.78 7.79
Einty 0.75 0.81 0.77

il 0.43 0.45 0.42

H 2] @+ Al = F 0.72 0.70 0.73

i Abell | ] (Mcal) 3.06 3.08 3.07
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o L G T o ooy T N
W T E ®Twmz Y G A Mo T
—~ D o . ﬂ H_T_ ﬂ 1 ) ..ﬂ < ﬂ/lL Z_._l _—A.._
s 2w s & o3z ¥ wa i
S wd T o

&}

S

- 97 -

40+2°C AFElE 24X 7F

&
T

=%
.

7h A&

|

AR

O:



o
=
X,
X
ol
)
tot
He
)
o
off
ftlo
v
oo
A
i
rlo
ol
g

F& 2, EFst dER 2g4= A
£2S Zo|7] 9l5le] 753 8 A3

FAE SAT F, AR g dFvE HQAE 220 ¥ 100~-102T Ax=AZ

At
ANBZFA - Az F FA)
FE (%) =~ x 100
A& FA

(2) @9 Micro kjeldahle(AOAC, 1996) ¥ o= 70T Ax7]eA 7243k Ax

A7 AN RS vhola® Aol AR g3t AbEt=Sula] 2g& W2 F, T @4 2mE
2L, el A 700C 2 ZefAA Aol YA v SHFE Y8l o
oA FHRAA S/ EFdk=aE 33 o] AlFHsa, 0.AN Hy SO,  10mey} £3HA]

H
Aok 5~6Eo] £ A7 Bebaag WagA stdel B3, 5 Sehaze] 549
HAEerza g 307t B WA AAE g

o Aol skl Akl

ZeE (%) = (L4b-a) x F/AE5F4) x 100

a: A5 AAFGA, b FAE HAHXA, F : factor

(3) A 1 AOAC WH1996)s wet 7] B dgoAiAe] FAE At nhfgh
Al 30ge AFT 5 dsoHAe ¥ AAHHFAA Hgs] FASE AF (5

A A 2§ dEFo] A s Fo2 92 tE siphonel ¥ =ttt Soxhletel &
(F

il oHZEV 9S & JEE FEI Y1 100me A &) 35+2C el A 2443+ &<t



FAATY FHFE vlH 7] WEES glass filterol A o33 & olojx ZHubs=
7ol fujE 3|3t olECR FRS AAZ T 38C HdR7|NA 1A 7HECH
AZAA "iAAIolH A A 3083 WIAIZ]l oS AFele], =X dHF2 oo F

Hof olatel Axtatgch

(4) 3% AOAC WH(1996)S wet Aldst Alg 10gS 3|88 Zrhyel FHsl Al
2 A7|3stRe Y 255 MA3E] 525TCT7HA] 28 3] 33}

=
o gol FAol obd A ARE WA B F 0hg oA AxA D F

i)
2
S
N
N
e
Q‘L
32 b

Fol B w7hA 525C A7| e A wkasl eg-a, WA AR #%7F ¢hE Ao o
g3 gEel g A, ARE WA 2Eg 3 s vheta bl el F
SAe7b A Fel & WA A7IZeIA s Eolste] 3R] F 7S sk ofl Al

oste] 23)2E AN

s A
ZHE (%) = ——————————————- x 100
A 7
(6) 2uzHE FF  FUzHE 24 24 895 ol &t E4 AT

o Eeld 54 24

(1) pH : Skin pH =74 7](Orion, model 520A, USA)E o]&3}¢o] 53] HHE-35te] A5}
At

@ %4 1 ARE FedA 3087 FAsHblooming)E AAF F EH FES A

718}aL Minolta Chromameter (Minolta Co. CR-301, Japan)Z& A}-&3}

£ 53] ¥HE3slo] WX (lightness)E YEN = L#3kd 4 M % (redness) & YE = a*
&, FNEZ(Yellowness)E YEM = bxgks FAsIAY 71719 x2T38F 22
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Y=93.5, X=0.3132, y=0.3198%! Z <+ AHEatSit

(3) 7t ¢ YA HAstE HEY AERE FA45 e tEES SAFHAE 25
em FAZ A7) FE3Fe] polyelethylene Ao ¥o] Ay x3 3 tbg 75+1T
+Z(Model 10-101, Dae Han Co., Korea)oll A 458-7F 7} & AFLoa] 2087 W

QA TS A AT B A4 olgstel the Aol ste] stARFL AN

£

(7td A - 7k F) AR FA(e)

7ta A A=) FA(g)

(4) AHE7} ¢ AdH(shear calue)& Texture Amaluser(TA-XT2i, Stable Micro
Systems Ltd, UK)el Warner-Bratzler bladeE Y-#3lo] =A3lgon, Az
polyethlene bagell 2o 75C &4 (Model 10-101, Dae Han Co., Korea)olA] 14]
Forgeta Aol A 303 A F A BEH FdsA A4 1.27cme]
FolE o] gdle] futE- o w2 AHSF T S=HZAL load cell; bkg, pretest speed; Smm
/s, test speed; 2mm/s, posttest speed; bmm/s, distance; 80%, trigger type; auto,
trigger force; 30gS % 3}ttt dd#EH o] A7)l AdA Ho IS ke/owr =R FE
Al 8ttt

AAE #A4S A8l A d FF2 Foleh 5(1957)9] %ol #3te] 4133 th 20g
o] A5%& Folch &9 (Chloroform¥} Methanol =2 : 1)150m¢o] @i 5%k w2 3}st
T No2 9HA =2 oJ7sta P4t (771g 1023HE st 5L Hga a5
o] NaSO, & #H7}ste oJ#sta 57|12 chloroforms YW el & AAS 353}
Atk 5% A2 Morrison¥} Smith(1964)2] ol F3led AA g 3 g A
AHS BAEY = %3 A4 5mg AEE A3 o] Methanol tubedl 2] 05N
NaOH 1mE #7Fet % 100Ce| 15&3F 7Fgste] WZhA 71tk Boron  trifluoride
methanol 14% solution(BF3 Methanol Sigma, Co, U.S.A) 3mE o] thA] 1587

7t & Yztato] Al o] &7 1ml heptane ¥ 5m¢ NaCl Z3t&HS Hrls & &
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Yate] Fol e 2 wrtA AA st A ds AMFHste] ViR o] WE(-80T)
BAsAA Auto-sample’} Z2¥ Gas chromatography(Varian 3400 U.S.A)E o] &
sl BAE ). o)w) A2 E GC columne capillary columns AF&3+91 W carrier
gasZAE N, 2 o] &34t

Ao ARgE 71719 2L % 149 2

¥ 14. A 2o )3k Gas Chromatography #4 %7

g = w&zx1

22 7] 7] v W 2]t 2~E} 3400. "]

- Supelcowax 10, Z2°]30m x 0.53mm(]73),
55710

HE7] TaEF o3 AE7I(FID)

L-9l7] A 2355 A2(99.999%)

FYT 2= 210C
165ColA 223 74, &3 3TH 5247

AEV 2= 240°C
Fd 1.010
ol & 100

uh) FeH7F 24}
Z Y #AFAALY 15WF 109S TR FE3I A ST
22 70C)S ez HA, o % Fv 59 7ZEE 98 5 FA4(9 point hedonic

A= =]
scale)dl] =3te] HI7ISFATHO=714 £t} 8=dlT3] Fu; 7T=REFoZ Fu4; 6=t =
o 5=F A% HA T v} 4=9F7F dt) 3=HE o7 )l 2=Udd] du}; =71 A
oh).

FFarie] AZFe SEAEAH F7

2
oy
2
+
AN
2
L,
L

2) %
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=

5ol pH,
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F A

bl ek,

HAl A Als

o B9s
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]

g
oy
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o}
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S

A3Fe %3

ol
=

454 B2
4 W7t

o

—‘l:l"

1 9 A 279
4%

h 4
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EEERE

p 64

ol

oEEe ¢
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40£2T ZEl = 2443k

%
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% Fel5z o
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.

7H A&
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T FF2 AOAC #H(1996)°l
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A
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A
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HSA ot

S

N

el
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el
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2 39 62 % 92 AHEd pi S, A0, AR ABAEBA), 38
A2(VBN), $#F(APC) % #587hE AAsgith pH, &4, a7,

=
A7t 2 dedrbs vl S2A54 "7 B sdsA AAlelen, TBA,

7} A aks =(TBARS) &4

AAE AN g 205 #HB8lo] 3.68% perchloric acid 18ml¢+ BHT 50ulE H7bebal
A3} 3 S o}ste] oy 2mS FHEe] TBA &9 (TBA 2.883g in 1L D.W) 2mf
E bt £ § Ae, oA We Adste] 15A17F Fe WAS thg 531m

=
ot FAE o] &ste] FekH T
TBARS(mg of malonaldehyde / 1kg of meat) = 9.01 x Abs.

W AR A71HAA(VBN) 54

A& 10gS #Hslel 74 70meet 7 blending3dli 100ml volumetric flask &
=7 100m= sral, oAl oA S AREEte] ofIkgk tha of3ed Imeel 0.01 N
boric acid 1mé®} conway reagent 50u0(0.068% methyl red : bromocresol
green/EtOH = 1 : 1)& 7}t Potassium carbonate(K2CO3z 50g / D.W 100ml) 1
mE F7Fe g 37CoA 12083 HA F 0.0IN sulfuric acid® 2 4 3t}

VBN mg%(mg/100 g sample)
=(a - b) x f x 0.01 x 14.007 / s x 100 x 100
=(a — b) x 14035 / s
s . sample wt, a : sample ml

b : blank m{, f : H2SO4 factor

) Fd5(APC) 54
ZF 45 APHA(1985)9] Swab methodES WM& dte] A&t = 28 FdHd 10

o)ll
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et templateE i B A7l AE-S 0.19% peptonesol] ZA 3 79l NEZE 7
ZF 10314 A S the, 0.1% peptone ol Ho] dAI H|EE A dto] 5|4 AS
Petrifilm(3M Corp., USA)2 2 AOAC(1996)*H o] uwtgl aerobic plate count(APC)

platesol 1mlE FHF3slo] 35TColA 48A17F 81 3 colony FE AS3He] logio
CFU(colony forming units)/cnt &2 3% A3} t}

. Zxe FolsEel 9@ A4 ¥4 B

1) Macrophage activation®] =7 : slgmoz REA] 50 dHE 3314
Alsver &do] H7td FA|E ol& AP 3 & 50ue] FAES
chemiluminescence Z7%-8& RPMI-1640 wj=|ol F-fA171 §& 37Col|A 583 7H2A
71 3 &AM XA AAE =reactive oxygen intermediates(ROIs)% Os (superoxide
anion)E Z2A3s}l7] 943t 3 x 104M lucigening H:0-2 =A3}7] ¢sle] 3 x
10 4M9] luminole FTEAZ 10 92 F 1083 SA3staL oo A= F= QAR
¢l PMAE 10¥ Fgdste] 2087 =A 39t ELISA reader® 530nmeol A &3 %
= SA4sS

il
i
2
alss
=)

2) Cytokine assay : "Fa 2325 o] &g A=W EA cytokineo] W
To & FEdte] tge W wkge g A5S fFEST @48 E ThAlx

Thls} Th2= oA Al 44, =

Ao g = AAT olYF 28-S FHs= AR IA cytokines S

$ete] HSEoA A8 FH o7 Interleukinl ELISA kit(IBL, Germany)Z AF-& 3}

S48k A T

é
Rl
ox.
=}
192
rn‘l
oo
[o
Jo
k1
QL
s
4
_i
)
19
i
oo
o
ox T1r

—

b $7bEge o4 24 2 9sa 4
D 713739 o9 g4

57430 0F VAL A5l §43, £44 R Ao FaA v, WG
1, ERW, AQd, %E7, 443 R AYAAS dF wey AT

(Staphylococcus spp., Salmonella spp., E. coli)S HACCP kitel]l ¢]& zZA}s}S ).
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2) $74EFe] 98] 29 A
S7hERel Al Aos] Astel /bEF MR AT, YU 224
ko3 A

(Staphylococcus spp.,

[ETRY

B AFo| A Aol 27 EAAEE SAS program(1988)S EAMEA I} t-test

Aste] Ezrel BAAR AelE A

Ll
i1t
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+ AFSEA Y

R4

9 3

[e)

=

2o A4 FA5E 44

P
‘:IT

3

9]
gl

$ gtz U3

il

9]
gk

m 23 2 13

7},

o

X

No

)l

1

Atz

)
0

NR
&
g

=
N
N

B

3% el 6% o] 7

CES

493.5+12.60

g

490.2+11.21

510.2£13.31
20.0+1.24
0.17+£0.02
7.20+0.45"
2.36+0.05

488.3£15.21

511.7+13.31
23.4£1.32
0.20+£0.02
8.35+0.56"
2.390.07

5145+15.21
21.0+2.21
0.1840.11
8.25+(0.78°
2.18+0.04
A2 p<0.05 ol A

=

p—

A% (k)

AF (kg)

o] M= T}

A% (kg)

AN AF (ke)
AANEHAF (ke)

3
&5 =%
=2

kX
=

=4

Al
Al

16 vHERE whe}

ye E
o] A (p<0.05)

PS

3

FFas T 29 3%% 6% HolTolA

i

By
oy

oH
of
o
!
o)

it
&

Mo
=

N
N

o
}1\_]_—-&]'5]01 OﬂL‘]Xl—g— %:\EILg]"E‘

[e]

H
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ANz staks DA TAVE Ao A tHSzepesi 5, 1972). 9 A FE X%
o 3%9} 6% FoTFol A G H(p<0.05)o® Z7Etgn 83 ey Ads g =
Zdq 3% Fo7 ¥ (p<o.05)oz FUeta T ol# s AyteE EHUdA AL
A3 gdad gAo] St T4 E AL ko] A S=Ul(Enrigh 5, 1990) ¥
Ao A - IA FoH FxAL vduld A= AAV Qe AR FEHHU
FozEE FFE F29 3%} 6% F2 FO TN £ 8 (p<0.05)02 7Had3)
ot agte] ARl Fx9 Fold 9@ WoE Aolr} gt AnHor AEs
b g W 2 FFas0 o] gasthd B AT Fxo Fold o A
W AES 213 gEo] FYAvHE T A% Aoz AlgdHY
F 16 Fx FolFFo] g i) dAx e v JE
S ESE 3% T 6% FAT
ZFF 32 (mg/dl) 172.70+2.93° 151.63+2.15" 139.80+2.41"
Zebala (g/dl) 7.02+0.70° 9.61+0.66 9.54+0.74*
rul (g/dl) 3.24+0.29 3.76+0.54 3.68+0.27
FERY (g/d) 6.00+0.29 5.85+0.18 5.86+0.47
obRm/FRRY H& 0.54+0.28 0.64+0.08 0.63+0.01
HF o2 AE A (mg/d) 16.67+0.42" 19.30+0.69 15.15+0.76"
A7 ot (mg/dl) 1.76+0.48 1.20+0.21 1.24+0.30
ZY2HE (mg/d) 176.03+2.66° 169.23+2.21° 170.45+1.92°
24 (mg/dl) 8.42+0.71 8.97+0.30 8.76+0.40
ol (mg/dl) 7.70+0.35 8.38+0.24 8.05+0.29
wae zo] AR T FRAE p<0.05 FEAA Fod Je WEERELR
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(3) =44
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N

ol
ol

stk A,

2 A

o] 4 (p<0.05) 2

AFAE 29 3% 6% woTolA

p=2
o

o

I

2

1

I OER

1}
AR

3%t 6% FATANA =A e

3R

=g

00

A2 (p<0.05) &2

2] 4 (p<0.05) ©.

3% w7

olgd 2

LHERA AT
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o H =

6% HolT e A2
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=
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17 529 FolFTo] e G =AEA vA= FY
S CEST 3% AT 6% ol 7
YEAF (k) 281.0+15.11 284.0+18.15 277.0+18.15
EAE (%) 54.62+1.45 55.50+1.01 54.8+1.01
5
SASEAY (or) 72.8+6.91 73.041.52 73.4+4.28
SAWEA (mm) 11.8+1.79" 75+2.19" 78+1.67°
S gA 67.40+0.60 69.05+0.81 69.02+0.96
537 2.0+0.00 1.8+0.45 1.8+0.45
$4% 5
A e 367+1.33" 5.40+0.80° 2.27+0.55"
&0 5.00+0.00 5.40+0.55 4.20+0.45
2| A 3.20+0.45 3.20+0.45 3.80+1.10
z27" 2.07+0.56 1.67+0.28 2.00+0.00
Aee? 2.53+0.56 2.07+0.28 2.07+0.55
77 2.40+0.55° 1.80+0.45" 3.80+0.45°
AE5H B2 Al A2
VAl 1352 Al 1 25kl A S,
2 A 65FH Al 15T Afolel A &4,
Y §YEF A=1, B=2, C=30= HF3}
Y 7=A A Ze] JHF B A, =X Fe] g AL A
V7= A 1=,
O 7=ghA A, 1=,
7 3= ol gla Aol AF A, 1=w¥ Aol i3 Ho] HAF A,
Y 3=zt 9 R, 1=A24 355} d A,
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FSASF 1+=1, 1=2, 2=3, 3=42 HF3

3}
= .

o
e e AR thE FAE p00s FENA Fo4 9.

(%)
T T = 3% w7 6% woAT
QFA] 2.11+0.20 2.10£0.06 2.24+0.04
A 10.05+0.50 10.51£0.53 10.61+0.10
A& 2.46+0.13 2.47+0.13 2.59+0.16
%k 6.05£0.51 5.96+0.28 6.54+0.01
- 9.58+0.23 9.47+0.55 10.45+0.02
e 5.03+0.56 5.07+0.54 5.07+0.29
A4 4.02+0.98 3.89+0.49 4.12+0.31
& 7.82+0.14 7.99+0.80 8.93+0.58
ALl 4.68+0.45 4.55+0.46 473£0.27
7| 9.08+0.45 9.69+0.49 8.84+0.38
AN && 60.83+2.16 61.72+1.63 64.13+1.56
| 11.11+0.19 11.00+0.83 10.59+0.29
s 28.02+2.06 27.28+2.32 25.28+1.27
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W A HlSE Oid Fx99 A FosE 2AES AT ASAE

PN'
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[\]
N
ol
td
—
g

M

o) = 2% w7 4% Fol+

Al MNAAZF (kg)
ANadE5AF (kg)
A= (kg)

oh:ol-

= %iﬂ & (g)

O

)

[}
=

=

ARAAE ()

NEEESS

59.3+0.98
102.2£1.32

42.9+1.06"

780.0£10.15"

2,342+27.74

3.00+0.03"

58.8+1.13

105.6+1.64

46.8£1.09"
850.26+9.58"
2,385+28.44

2.81+0.03"

60.1+1.08
105.2+1.59
45.141.12°
820.62+12.24%
2,375£26.14

2.89+0.03

ab
sy

o Z9 AR g2 HAE p<0.0s F

2%k 4%

g AhE

AZE 3
2%9F 4% ool A

)T 31
el

SEEE R
T g s

I

ol A 12l
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B gaol Flehd BFesaEda FFol ek (Enrigh 5, 1990) ¥ AT
AN A W% Oﬂ A Feld Fz9e gud g4k A7 s AeR 235y
Atk T AR GRS Zzol 209} 4% Fo Fo A FrhatE AFo|Art. HF
U 2EE FFS Fx2 2% 4% FolToM FoH (<005 R i
WA oz ARyt Gud u dFFFase) o gasdsd Fxo Fod
osf A AW FHH i FU2HE FEFE A4 AoE ARFHAT
320, 29 FolFTo] HAY A A= T
TR = 206 o] 4% Fol T
2532 (mg/d) 112.20+11.45*  94.03+12.01°  85.83+32.50"
oA (g/dl) 7.36+0.26 8.94+1.01 8.09+0.99
FRE(A) (g/dl) 3.15.12 3.53+0.41 3.45+0.84
ZEA(G) (g/d) 3.83+0.34 3.78+0.63 3.95+0.32
A/G W& 0.82+0.10 0.83+0.06 0.87+0.19
dFargd2 (mg/d) 16.83+3.09"°  17.28#353"  18.68+3.35"
Aeolel (mg/d) 1.41+0.07 1.13+0.25 1.37+0.28
Ze|2EE (mg/d) 98.90+4.33"  85.70+12.42°  83.70+11.12°
2% (mg/dD) 7.22+0.23 8.05+0.92 8.28+0.53
¢l (mg/dD) 6.46+2.10 7.30+1.24 8.01+0.83
hpe Zo] AE g HAE p<0.05 FEAA AN JdS. HFeEF et
(3) =A417d 4
w2 Folawd ot Hxe] mAGAe] Ay & 2190 Ao BATE X
oA 4% FAToNA 2 H (p<0.05) 0.2 Z7 ekt SAW FAE Fxd FolsFol
F7bel wet gastE AFoAT EASHFS A% AESFS Fx2Y 2%} 4%
Fo] T A asts Aok



i 21 529 FolFTo] #HAY BAEA A= T
T 7 o) = 2% =T 4% Fol
=A% (kg) 75.18+1.63" 74.36+1.65" 82.50+1.73°
SAWFA (mm) 22.27+0.70 21.45+0.63 20.00+0.62
A5 3.27+0.05 3.19+0.04 3.20+0.05
Y A=1, B=2, C=3, D=4% HF3}%.

B
TE2 Ee ME g HAE p<0.0s FEAA o S Frre el

Al Slo] Fx9 2% wolT7F SAF] Sk =4
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ol

o

)

el

)

+
ol
el

op

R

v
iod

X

6% w7l 94 (p<0.05) & A vElde] dAx i

AT whepA] gy

ze)
wjr
o

A
o)

o
Xq

e]

of
%
)
o)

NE
A
Mo
=
N
N

28

3}
ol
Ed

-
X

6% FolT
5.490.03
39.08+0.34
15.18+0.66
2.34+0.53
22.51+0.73™
11.38+0.43°

249 e wle} 7
o ol A

Foieh. Wbl

*7}3]
3%

3% ol T
5.52+0.04
40.00£0.49
15.29£0.80
3.05+0.57
21.02+0.43"
11.08+0.53"
=

5t At

°©

7}

=

o

e
5.5310.02
40.64+0.69
15.86+0.59
2.66£0.49
23.00+0.75"
13.46+0.58"
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of W& Hx2 3% wolTolM #94(p<0.05)e 2
o] A (p<0.05) .=

o

i

2= p<0.05 el A

J

=
=

3% wolTol A e 4 (p<0.05) &=

=

p—.

ahgith. uhehA

S

(b)
| Fzo

3% H ol 7ol A

o A= o

=
=

Hx (L)

S A0
- 1=

o,

= ofl

AN
1y
Al
=
AA -
==
il

[e3]

A 7E (kg/em)
(p<0.05) 2.2 A

F4, AL (a)

pH
e}
'_\:7"

o]

>



6% =l
3.33+0.41
1.47+0.22

28.10+0.91°
7.050.70
8.39+1.03
2.01£1.02

48.33+2.11%°

3% =+
3.48+0.37
1.6620.13

25.00+1.25"
6.60+0.62
8.32+1.83

49.84+1.12°
2.33+1.81

o) %=
3.750.13
1.53+0.08

28.73+0.36"
6.08+0.56
9.93+1.06

46.29+0.94"
2.24%0.73

S Ak

—_

™

Hw

=9 39%9}

1.27+0.66
o AAE gHeA aulAEe] AEee

39.87+2.42%
67.25+2.41%°
1.69+0.21

2501 LhERl whsl 2,

2.77£0.58
36.80+2.65"
63.75+2.65"

1.87+0.13

A

1.45+0.07
AN

42.41+0.60°
66.07+0.60"
1.56+0.03

o

AA= p<0.05 el A

=

p—.

we Fo AR o
6% o 7ol A

3%%t 6% & ool A

o

X

o]
gy

)
fite)

B
j

el

=
s

]

s

=i
=

3

A

’

e

H7F QAT A S AdEfel A Qdete] 2 =

HeE =

=0
ST O

3%t 6% =]l M 1914 (p<0.05) o=

[e)

2 g wers

=
T

a

S
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%
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+
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el
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=3
)
a1
AN
BN
2
aal
s
n
HN
o
e
o
o2
B
ojf
>
Lo
o
ofr
ol
~
=
=)
W
of
ot

9%)
T =+ 3% ol 6% w ol
3 A 5.10+0.30 5.65+0.13 5.50+0.26
9 & 5.05+0.16 551+0.16 5.25+0.32
&3 il 5.00+0.23" 6.55+0.38° 6.25+0.40°

e o] AR e AAE p<005 FEANA Fo4 A WHEELA

% TolqEel 2Ae B,

2) 29 FoFEo 48 dfurg AFT 254 Ht

(1) pHe] ¥ 3}

S-S A FxY 3% Z 6% FEoR Foldte]l AAae 5SS 4T A 21Y
b AgetHA AR pH RSk 1 26014 H= vkek Z2vh BE AP ghe] pHE A
F713ro] B4R Frtete AEo|dTh AFVIEE AuE o 329 3% 6%
wol 77 el vls) v pH WstE yeddde. ol2ld ZAx= 3 5(1966) %
3 5(1995)°] A 59| pHi= AA7|Zke]l BHg= Sr7hshslvhs Baet fARE 4
o=, olE g AAL AF7IZE ¢ Fof sl oal Fyolrwqte] AP o
Nd SF=de e, A gl A % FEYole] A Wstely gk A
Wwol e el #7145k ddstol=, AR, das 2 7R 5o Aol 7]9lHe| pH
7V Zvbsttan HaEg o Uﬂ(DeymerQ]- Vandekerckhove, 1979; Bartholmew<}

Blumer, 1977), pH7} &5 d%, §4 2 B48e Zrlsy, pHF & 4 %S
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rlo
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rlr
Ho
=
ftlo
2
ol
>
Py
v
rlr
hr
R
o
r gl
r

£ 26 F29 FolFEel 9% B9 da BA9 A7 U pHE| W

1771 3¢ o) =7 3% = 6% =+
1Y 5.52+0.01 5.52+0.01 5.49+0.02
34 5.58+0.05 5.54+0.02 5.50+0.03
9d 5.60+0.07 5.56+0.05 5.57+0.02

159 5.81+0.28 5.83+0.28 5.72+0.50
21 5.95+0.03 5.97+0.09 5.81+0.08

7 AgsEA 3 2
of ANFFE wE ALTNA Frlshe AFeldom AF/NABA Fixel 3%
6% FolTelM EA wehdth AAEE A7) FHBEE RE AT
wash Agelglom], AG/IHEN Fxo 3%k 6% Fol FolAl wla A A et
gk FAEAE 4977 AHBEE RE AUTAN S Fgolgon A%
AR 29 39 FolTFolA WwA e FAEE Yehdch odd Ane Fzo
Folol o) Sitel P43t A% EAE &4 k(myoglobin)e] FFe] Fbel 7]
Qe Qo FEHM, £ AG/7te] ARBEE Agel dol §Ax9 A
et Agastel ofs FAEs} Frbekm AnHoE ANt A Ao By
9}
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)
o
o,
&
9{_1‘
2
&
-
ofN
N
_C;L
H
i)
&
a2
o
fitl
f
-+
ofN  m
o

R A 713 e 3% ol T 6% ol T
14 37.6910.26 39.231£0.49 39.05+0.92
34 40.80+0.94 43.87+0.84 41.11+1.18
B x=(L) 9d 40.98+0.92 44.68+0.93 43.05+0.30
154 41.73+3.61 43.51+3.04 42.00£1.62
21¢ 41.80+2.51 43.65+2.07 42.45+2.07
14 16.72+0.26 15.66+0.27 14.51+0.26
3d 18.28+0.68 16.35+0.46 15.26+0.40
A A 5 (a) 9d 17.73+£0.24 17.324£0.45 15.74+0.18
15 11.59+3.05 12.45+3.81 10.00+3.02
21¢ 12.00+2.51 12.65+2.14 11.96+2.71
14 2.93+0.35 3.46+0.37 2.34+0.36
3d 4.49+0.44 5.35+0.32 4.95+0.53
FA &= (b) 9d 5.60£0.39 7.2310.52 5.70+0.27
154 5.42+0.02 6.54+0.03 5.3510.02
214 6.28+0.03 6.75+0.03 6.28+0.02
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=3
DN
o0
Ay
P
2
Al
2
b
SN
2
Lo,
=
e
o
o2
B~
ojf
o>
Lo
2
o
N
=
off
=
N
iied
ol
of
Lo
g
oty

(%)
1771 3F o) =7 3% Jol 6% 7ol
19 20.19+3.08 20.72+2.17 21.41+1.19
3 21.89+3.15 21.10+3.05 21.73+2.01
9d 22.51+2.25" 21.22+3.00 21.19+2.28°
159 23.24+3.16 22.022.24 21.59+3.18"
219 24.01+2.04 23.79+2.19 23.83+2.92

o Zol AR ThE HAE p<0.05 FEAA FA4 U FF+EF O A}

& AR S vl WA el b dhs) Ot QAo g
st ARE el AoE Aol APl mek Audsbe gaste] 4
%o Amsh PPEE ABE ek B APeld 4Gl FRAFE BE A
JFo AuEst gashs Aol AP MEEE AF 19, 39 % 99 F
2ol 3%} 6% ol TN 215 (p<0.05) 0% FAdts
(5) sH7tel W)

%29 3% % 6% FFOE Folse] AN S4E 4TAA 219

)
2
O~
ol
on
2
R

I
o
o,
e

TR 300 UERA wkel 2ok AgFo] Wy, del

A5e BEss WAL A7 B Fxo 3%} 6% ol Tl
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39%9} 6% FolTolAl f o]

1dol %

2}

&

)

]

o

o))
Bl

H] L

2 (p<0.05))

3%t 6%
Z ol 3% 3ol 7ol

=3

N

[e)

o))
o

)

1o

)
]

7z
A=t

ol Froll A MlaLE

A

=]

A

ojp

O A (p<0.05) 0.2 =L H4EZ e o] &4

o
I

e

A

3

=
I=]

7= &, o

-

el A ]iqtel s

]
A=t

KR
3% w=olTeolA 24 (p<0.05) o=

=
=

]
ZS|

3965k 6% Tol ol A Wi

H

oj

[e)

=
o E O
5 5l

N

Jerad. wea Ez

=
=

HEZFm

Al
2]

=~ o]
ZHRE

N

7

Q

a

p

o

"7} e

3% o

=4

ol

"
o

T
w
!

~
0

o
~

XO

—

o)

o
Xq

o)

o
ol
=
o)

NE
A
Mo
=
N
N

22|

(kg/cmt)

3% =l 6% =l

o=

13.22+2.47°

~

~©

—

11.28+1.74°

11.14+2.07°

oW

10.81+2.59"

10.44+2.19°

11.99+2.08°

o

891+1.03"

8.42+1.24°

9.39£1.55"

oW

6.95£2.04
6.03+1.47

7.42+1.72
6.01£1.04
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7.71£1.90

6.36+1.32
2= p<0.05 o A

=]
=

=

p—

o A= o

154
214




i 30, 2 FolgEe e @9 da A A T BeH e Wt
T ATz o= 3% woT 6% =T
1Y 5.00+0.16" 5.30+0.27 5.35+0.31°

39 4.63+0.13 4.80+0.18 4.88+0.23

WA 9d 2.63+0.42 3.13+0.30 3.38+0.38
159 1.50+0.14 2.00+0.22 1.75+0.18

214 1.00£0.13 1.00£0.11 1.00£0.13

1Y 5.00+0.13" 5.25+0.18" 5.13+0.27"

39 4.63+0.16 4.88+0.13 4.75+0.18

9 & 9 2.13+0.27 2.25+0.41 3.00+0.75
159 3.00+0.30 3.25+0.36 3.00+0.31

214 1.00+0.11 1.00+0.11 1.00+0.12

19 5.54+0.50" 6.50+0.60" 6.25+0.61"

34 5.85+0.82" 7.01+0.72* 6.75+0.68"

= 1 9d 4.12+0.41 4.25+0.43 4.00£0.41
159 2.75+0.23 3.00+0.30 2.25+0.23

219 1.00£0.10 1.25+0.11 1.00+0.10

o ol NFE ThE HAE p<0.05 FEAA F9A4 U FF+EF A}
ol Az T dho FxY 3% 6% Folste] WS TS 4TCAA 21

A
2 BsHblA WAS i@ R Bl Fo 22 A% Aol e Ao By

= k.
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oX
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ft
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o
lo
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= L < 3t
R, SEEEe Sl 28 ko6 gelrolA o Gashe A4S
FFe F2o 25k 4% FolFolA WA Frhshs Pl Ak, -
B ogge Hxol FolaFd o WuE Aot gtk EE YAy

ZHaEE FF2 S22 2% 4% wol oA F94(p<0.05) ez s o

g3 A= SAY AW gae BAA AlmY A A9 X]HJ?% dAs] AAsH7] o
ol WA #(Intramuscular fat)o]lgt & 4= A=, & Aol A

ZYAHES] Z7to] 71" Ao R AR EW, Savell 5(1986)3 Rhee S(1982)°] <

RYFe 2WARES} o gpe] vk nush X s FFol Ak

# 3L F2o ol o7 HAa] S olshsty AR % FHlAHE I

+ % o) 2= 2% Hol T 4% Hol T
F R (%) 70.50+0.10 69.81+4.95 68.93+0.06
S (%) 22.49+0.12 22.34+0.23 23.24+0.26
A (%) 6.00+0.03 6.86+0.02 6.85+0.03
3 (%) 1.0120.00 0.99+0.20 0.98+0.10
FexHE 3% (mg/100g) 5520507 43.37+1.66" 41.45+3.15"
o 2ol MR ThE HAE p<0.05 FEAAM 4 de HF+EF AL

- 123 -



A Foleial o HALY] T
F2 209k 4% Fol el A wmA s Aok HEE
T SUkeklEl, 53 2 2% wolelA 214 (p<0.05)
sholth B Hxo 2% 4% dolT A Fol 4 (p<0.05) ez 3}

Z 2%% 4% FolTelM Fo1H(p<0.05 R FUFsk AT, dnkHow
A A FAL SARFE 250 A gl SUhet
Aorw deja] 9th(Aziz¢ Ball, 1995). &

ol Hlete] £ gs dehldesd ol olfE SOl %

Atk AAE (a0t 2SS 459 Ae FopddA 3

i
>,
1o
i
AC)
A\m
-
=5
w
&
2
19
T
=
2
o
v o
N

Ay
P
2

o
frt
of\
& & ﬁ

il 41 fo oo
:(‘2

off 2

o

o
4 =
d R
Ho
=
rlo
T
B
N,
i,
g
m3
&
2
%2
i)
k)
-
>
e
e
-

F 32, Fx2d HolgEol WAy s 24 S A= IF

TR o 2= 2% Hol 4% ol
pH 5.60+0.03 5.54+0.02 5.50+0.03
S HE (L) 45.0+0.66 51.4+0.32° 485+0.71™
S AT (a) 8.1+0.69° 7.3+0.94" 6.0+0.59"
S FAE (b) 540.17" 6.3+0.23" 6.9+0.19"
7t (%) 22.13+0.54 21.25+0.42 21.74+0.41
A7t (kg/em) 5.08+0.46" 457+0.34° 4.44+0.39

o Zol NZ g2 HAE p<0.05 FEAAN I U HF+E =23k
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(p<0.05) .2 F7tstdh. FAgAaed HeEdils S22 4% ]:jLoq:qu],q 507
(p<0.05)e.2 Z7Fetitt. webA 329 2% 4% w o
o] A (p<0.05) .2 ZFAg v E st H4ke] vl g0 9/]7@(13<O.05)vo_i =}5
S yepith BExs A ke ZapAake] v Sl AR FH2d 4% Fol Fol A o F
(p<0.05)0.% =7 vhebyt

Y
2
>

L
i‘l
X

E’.
o>
S
=

(o3
o
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Aak 24 (%) o =+ 2% woT 4% wol T
2] (C14:0) 1.29+0.02 1.79+0.13 1.32+0.08
nlg 2 &4k (C14:1) - - -
ZrE4L (C16:0) 22.14+0.43 21.80+0.38 20.19+0.96
Zn &4t (C16:1) 3.76+0.34 3.69+0.05 3.37+0.21
2 Hol2 4t (C18:0) 9.82+0.81 10.78+0.39 8.98+0.28
<4t (C18:1) 43.06£0.95" 42.83+0.47 45.00+0.82°
24t (C18:2) 17.39+0.86" 16.57+0.20 18.330.31°
2l = A4k (C18:3) 1.04+0.06 1.05£0.02 1.08+0.01
7] e 1.49+0.11 1.48+0.05 1.72£0.01
E 3 A At 33.25+1.25 34.37+0.76° 30.51+1.22°
B2 82 Al 65.25+1.32" 64.15+0.72" 67.78+1.23°
B ¥ 3} A At/ 8} 2] w4t 1.97° 1.87° 2.23°
e Zol MR tE HAE p<0.05 FEAA Fo4 e 3 =2t

SAe BeF e ® 340 YERRATE HA 2
WAlE F29 2%9F 4% wol ol Al f9] 4 (p<0.05) 2
L MRt AEEkeE S a7

T TolA oA (p<o.05)o® = A
CHALE GRS SRR e F derelA =7E vEA,

2069k 4% Fol Fol A H9] 7

e 29

(p<0.05) 0. & b J Ao do] FHxH 2%9f 4% Holv)
g A a7)e] olHE AAst S YFEA Y, dFAHAY Zxd EF9 gAE
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=

34, Hxol Folfzol HA Ao WA vAE J

7+ 7 o 27 2% FF 4% o
gAY 5.00+0.30 5.75+0.13° 6.00+0.26"
o 5.00+0.16 5.75+0.16° 5.63+0.32°
s 5.00+0.23" 6.86+0.38" 7.13+0.40°

o Zol NE ThE HAE p<0.05 FEAA F9A4 S FF+EF A}

%@17}9} PN ERS N 1@?37}011*1 onﬂﬂ &49} DR OEL@ i

o
Z Age 53 Aol e Aoy AnHon Fxd 2% Fof7h vlad
xg o

FE5 BE AT pH2 F7ehe BRItk A% 34, 69 % 99l Hx 2%
o} 4% Fol Tl A fol A (p<o.05) o2 e pHE YeElldEd 53] Fx9 4% F
of el M ot vk pHe| WstE UEtligith Ik e s ar]e] pH2 AgFe
FAWstel AT Bo] e, =& ARG A] HAHAUA w4 @A 5o

7}, olw) pHY 55~58FA == &e#jx] v w3 pHE A A7)7rko] 7 3sto] what
Zo1se ATl A Rast AAEE AR pH 622 eld A oo 2
Aol M Fx9 2%9 4% Hol77F A7 P b A S pHOl WEE YERR
o,

e
off
o

£ 35 F&9 FolFEdl o% MAms] FH AP Fek pHEl Wal
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A 773 o) =+ 2% dol 4% HFol+

14 5.76+0.01 5.60+0.01 5.54+0.02
34 5.92+0.05° 5.60+0.02" 5.58+0.03"
64 5.94+0.04 5.61+0.02% 5.59+0.01
99 6.15+0.07° 5.82+0.05 5.62+0.02¢

e Zol Nz ohe AAE p005 FEAA Fo4 AL FELEFQ A,

HA v FEANA F2AE 2% B 4% FE2E Folste] At
B AGsAA S §A9 Wehe % 360l JEbd vkl 2ok BEeE 2
= A el A %—7}6% Aol ARVAEEE A 1Y
ol HxH 2%t 4% wol7olA F2] 4 (p<0.05) 22 7183 &
3 E RE ATl A ﬂi%}% Agoldt. ARV EEE A%
3ol =zl 2%9F 4% Hol Tl A 24 (p<0.05) 22 Fasdnt FAEE
t =

jl

2

=

k1

rr

2

o K
BN,

o e
N

_>T1_4)_a

=
59 T4 F7h0 98 9wk Aaghn sk

- 128 -



T % A 2717 U = 29% FolT- 4% FoAF+
19 46.0+0.26" 50.8+0.49° 48.5+0.92°
3 48.3+0.94° 51.0+0.84° 50.3+1.18°
HE(L)
6 51.3+0.87 53.6+1.16 53.3+1.04
99 53.7+0.92 54.9+0.93 54.1+0.30
19 7.8+0.26 6.5+0.27° 6.3+0.26"
3y 6.9+0.68" 6.1+0.46 5.8+0.40°
A A 5= (a)
6 5.7+0.20 5.3+0.37 4.9+0.40
9¢ 4.9+0.24 4.3+0.45 4.2+0.18
19 5.5+0.35 6.8+0.37° 6.3+0.36"
3y 5.4+0.44° 6.6+0.32° 6.6+0.53°
3} % (h)
6 5.8+0.33" 6.9+0.25° 6.8+0.34°
9% 5.9+0.39" 6.5+0.52° 6.5+0.27°

abro Zol N g2 HAE p<0.05 FENA F9A UL HIF+EFA)

AN AEE Fxol 2969 4% FATAA MwH e A e ne
A Fz0] 2%k 4% FOITI ARV B nrdel F4ES & & U
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A 773 o) =+ 2% HFo T 4% dol

19 21.43+0.65 20.37+0.59 22.56+0.81
39 23.43+0.63 23.16+1.62 23.42+0.41
6% 25.48+0.63 25.09+1.25 25.19+0.39
9% 27,62+0.54 27.72+0.86 27.01£0.57
At EF A
(4) dAt=7ke) wst
A vFEANA F2HS 2% 2 FEor Foldto] A A4S 4THA

E 3 Fx9 Folsze 9% BA1s] B A4/12 B Avste] sl

(kg/crr)
A 77 2E o) = 2% woT 4% w7
) 5.51+0.42° 4.92+0.35" 4.80+0.41°
34 5.08+0.21° 4.53+0.26 464+0.33
64 4.14+0.33 4.07+0.30 4.41+0.35
9% 4.04+0.35 4.00+0.22 4.98+0.33

L

WRe Fo AR B2 HAE p<0.05 FEAIA o4
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| % 4% FEoR Holdte] G TS 4TlA
9Uzr AstHA FSAT Aibsiee] ®isk= x 399 UERA wpel Atk dnkA o
st W oRr AWe] Abste] ofs 7=
malonaldehyde®} thiobarbituric acid’} ®E-S-3te] A ¥ = H3dAE FF=A=Z =4
b Wolw, AIZFe] Aol A 2k, AR 24, AbAe] &4 9 dilkshA
So o) Qs w=via W e vh(Tarladgis 5, 1960; Melton, 1983). Brewer %
(1992)2 malonaldehyde®] %] 0.2mg/kg ©]3} H7F AlAsittr LAt 2 A
Tl A TBAZFE  0.029~0.184 mg/kg W92 wlws] Awe] 2bs7h A& o2 Atm
HAow, BE Aol A7l AIiesE TBAZFE S7FstAe, Deymer
5(1974)0] AHFe A7 Tl Aol R H Y AbstE o] JtRd S gt
=, AlE 3 dHslE T FAtER FalHwEA Frlek ol S WA Ha A
717rol Akl wel TBAZFE S7bethe Balel dAsh= Aake| vt A7 34
o] F Zx 2%9 4% FATAA FA(p<O.05) e w2 TBAZHE Uedsd, 5
4 E AL 5o fFHoew v TBAZIE YelydEd, o
!

ot

2
o
R

ol HAa7)el deolsleo] Fakst =

o T
R FxoFe BdE 5o
P =

gol oa) AWaAEs) AAE Aow F2H

o
A\

39. FxH FoFgol o7 HA L] e AL Ft AL =(TBA) <]

(MA mg/kg)
771 3F o) =7 2% HolT 4% o
19 0.038+0.001 0.034+0.003 0.029+0.002
34 0.073%0.002° 0.046+0.004° 0.040+0.002"
64 0.97+0.004° 0.071+0.003" 0.070+0.004°
94 0.184+0.002° 0.102+0.002° 0.103+0.004
o 2ol MR ThE HAE p<0.05 FFEAAM 4 de HF+EF AL
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o
A H]F = Al 5‘7&—30 2% % 4% FEoR Folste] A SAS 4TeA

s A7 e Wk E 400 vER vhe} 2o
& A2 (Volatile basic nitrogen ;
VBN) SA4HLE 259 A=aAoel Ab&drh g dAvlefd el o A 373
Y5 £+ 18-3vmg% i 3k o

(i, 1975), Felvket AFaddao A5 49 20mg% olstz FAsta 9l
B ATolME 403~11.68 mg% ®HE UEtdo] v Fod Asds & F 3
Atk 2 ATFelA FHEAd AV AA G ATl AREFEE BE Aol A
S7hgHe Yelll=, Park 5(1983)°] VBN A &7|zte] ZAglel] uwhe} Z7hstci=
Baueh dAsh= Aol 3 AF7IT F Fx29 2% B 4% wolTelA e
4 (p<0.05) .2 ¥ VBN #< eI Cresopo 5(1978)0] <olsld waid Aol
of dF7E AdeEuA fEov gt HABEEH, oblF 2 gRyol AobEl

(mg %)
771 3F o) = 2% HolT 4% o
14 5.01+0.03" 4.25+0.02" 4.03+0.02"
34 6.98+0.01° 5.52+0.03" 5.33+0.01"
64 8.08+0.04% 7.010.01" 6.41+0.03"
9d 11.68+0.02° 9.58+0.02" 9.95+0.02"

wae Fo Az T HAHE p00s 2EAA Fo4 g BRLAFLA,

(7) FH(APC)¢ W3}

WA EENA FxNg 2% % 4% FEOR Felshel AN FAL 4TA
907 ARTUA 2AG B WAL T 4l0] e vie} 2T 488 v
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of A= vie I wiAVE HER WE2E ool AR7te] Ay
HAES] = SV A & Aol BEE AT Ftas 287~6.31 logio
CFU/cit ®i§l® mlua QAde7F o3 2ow dadEglon, A47|te] 433
of W} RE AT FHae SUbske Aol A 3 o] Fole x4 2%
R 4% Fol Tl FoA(p<O05)erm v olYd A= Fxde EHYHee]
T Aol o) AT T vAEY] AFS JAEAES AR AFREAH

FAgEel o@ AN 1Y) T AGINN L FEael @st
(log 1()CFU/ sz)

4|
o
Ay
B
2

1771 3¢ = 2% HolT 4% o
14 3.36+0.02 3.11+0.01 2.87+0.02
34 3.92+0.03" 3.15+0.02" 3.09+0.03"
64 5.04+0.05" 4.23+0.03" 3.83+0.05"
9d 6.31+0.02" 5.56+0.04" 5.12+0.02"
W Fo AR 02 HAs p0.05 FEOA FoAA Us. BEEET A

A vFEANA F2HE 2% H 4% FEoR Foldto] AR SAS 4THA
9Yr AstHA AN Be R b= E 420 UEbd vkel 2o Aol H]%]H, el
A7, =243 & olFes A= WA= AF 19 3°‘°ﬂ S 2% 4% o

: 1 Adke 23

o ol 2965k 4% ol TN F9H(p0.05)OE 71
2 uehith AFF 52 Adstel A% FHAA Ug HE = I oF
49 x2A7 5& FRAoR B Fu A% 19, 39 2 64 F29 2%
o 4% FA TN FolAPO0B)OE B A4S Uehigth webd A6l glo]
Fxo 2%t 4%F FOAFOE o AAA Eatsh el AN am Fv PR}
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NS
32
o
o
e
&
%2
32
i)

E 42 F29 FoleEel % AATY] A AL U H5Pbe At

T = A A717¢ = 2% HJoT 4% JoT
1 5.00+0.16" 5.85+0.27° 6.35+0.31°
3¢ 5.00+0.13" 5.45+0.18" 5.75+0.23"

W }\H
6 4.25+0.31 4.95+0.42 4.85+0.33
99 3.65+0.42 4.25+0.30 475+0.38
19 5.00+0.13" 5.35+0.18 5.25+0.27
3y 4.85+0.16 4.85+0.13 4.95+0.18
9|
6 450+0.19 4.80+0.18 4.75+0.31
92l 4.15+0.27 4.25+0.41 450+0.75
19 5.00+0.23 6.63+0.38 7.13+0.40°
39 5.10+0.14° 6.75+0.34 7.00+0.18"
2|
6 4.86+0.18" 5.15+0.25% 5.35+0.20°
99 4.75+0.21 5.05+0.26 5.10+0.15
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. Zxe FolsEel 9@ A4 ¥4 B

(1) Macrophage activation =%

AN A o] Fxd FogFo] NERHITH T F2AA ] AAol
HE O 3 HOzoll PRl @3S 2% 8% 9o Ye it mtazE st #]5o] g
Z=EE H G Aol i AHFES = vl $83 reapiratory burstZ} 9 o]
v oo akstaes Sol2 3t AksteAarr A EH, oln] A Y= reapiratory
burst(reactive oxygen intermediates: ROIs)7} @A E T = ©21zgo] S=3)y A
NADPHE AAste SHTAAANA 3]z #Hgo] FHo=w Frigr. Add
NADPHE HE#H o w2 Eo|d AlE9o] cytochrromed] AFE A4S 3HAA|A Z
el AAARE dozitt ARFH o AAE  superoxide 2oL, HAEFL,
singletO, ¥ 7|2 A3y = o2 BF ZE3 AdzeS zhedg g =
Z FAA T D vtaRax e e FAMEY] O, 3 H0, A THS F29

20691 4% wol7F dzTel W) Frhskd e fedE Ath

(2) Cytokine assay

g A o A o] Fx N FoFFo] nfar A A HAE = interleukin-1IL-1) &
AU s=e 29 10014 B vpef 2o @AY IL-19 755 %29 2% 4% =
A7 7w E=Rkov Foxk= gldh
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Activation of Hydrogen Peroxide (H,0,)

120.0

100.0 |

80.0 }
) —e— Control
§ 60.0 | —m— 2% additive
o —a— 4% additive

40.0 f

20.0 |

0.0 ' :

1 2 3 4 5
Time

a9 8 £z FA&Fo] A ntm20R) respiratory burstel]l o3+ Tz
g3 mAE 3k

Activation of Superoxide Anion(0,")

500.0
450.0 1
400.0 r
350.0 |
300.0
250.0 r
200.0
150.0
100.0

50.0 f
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n
w
ey
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4 BoaEol #HA wtAZHA respiratory bursto]l 9§ superoxide
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Serum Interleukin 1

25.0

20.0

15.0

1-1{pg/ml)

10.0}

5.0

0.0 LSS i e AT
Control 2%additive 4% additive

Group

a¥ 10, 29 FA5Fo] A9 o223 Interleukin-19] V& FF
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v §71E e od 34 2 e Ao

D 718739 24 B4

CFU/cm”
Item Salmonella L. E.coli
S. aureus E. coli
Spp. monocytogenes O157:H7
Bottom *ND 5 ND 1 ND
Packaging table 1 3 ND ND ND
Working table 4 2 ND ND 2
Cutting machine ND 1 ND ND ND
Mixing machine ND 3 ND ND ND

! Means of replications. > ND = not detected.

% %49 oY gste] Fad vigka Auwel WUy VYR B

R

Algh Adb= 3 449 2ok HACCP kitoll 93 S, aureus$t E. coli & FA4HES
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E 44 5HA9 0d A
CFU/cm”
Items Salmonella L ) E.coli
S. aureus E. coli
Spp. monocytogenes O157:H7
Bottom *ND ND ND 2 ND
Table ND 4 ND ND ND

' Means of replications. > ND = not detected.

(3) =74
A SHAHAS gt A4 by, ANk W YA digk Wdd vAE
o] B

=
S AA3 Ayt F 459 Zth HACCP kit &) 43 A3 S aqureuset

CFU/cm’
Items Salmonella L ) E.coli
S. aureus E. coli
Spp. monocytogenes O157:H7
Bottom °ND 2 ND 1 ND
Table ND 1 ND ND ND
Chilling room ND ND ND ND ND

' Means of replications. > ND = not detected.

2) S7FF3F9 A3 aA Ao

A A E Skl 8T 2= AHSF we, wigr], 249, 2
&

JO_L -
A R SA7e] HAAARe] vAEsd E45 HAR Ade= 469 Erh
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HACCP kitell 9J3] WA Ads 248 23 SAARSS Uetd ok
346, ST el Ao
CFU/cm®
Items Salmonella . L. . E.coli
S. aureus E. coli
Spp. monocytogenes O157:H7
Bottom °ND ND ND ND ND
Packaging table ND ND ND ND ND
Working table ND ND ND ND ND
Cutting machine ND ND ND ND ND
Mixing machine ND ND ND ND ND
! Means of replications. > ND = not detected.
(2) 44
% %440 9aagdl Aol et 85T L5E ARF v Awe YA
nAEe] FAE AAg Ayb= 1 479 2ok HACCP kitoll o3 HEAd Ads &
4@ A3 SANSE ehyn
E A7 A Sl Ao
CFU/cm’
Items - i
Salmonella L. ) E.coli
S. aureus E. coli
Spp. monocytogenes O157:H7
Bottom *ND ND ND ND ND
Table ND ND ND ND ND
! Means of replications. > ND = not detected.
(3) =4
zedel gaadl AolE Sete] 5T £4= AAF vhg, Awr 2 Wl o

- 140 -



3 WYX mAEe B8 AAE A F 487 k. HACCP kitol oj&f H9A
Aets B 43 S408S Ve Sl
348, Pl e flslasl Ao
CFU/cm®
Items Salmonella . L. . .
S. aureus E. coli E.coli O157:H7
Spp. monocytogenes

Bottom *ND ND ND ND ND

Table ND ND ND ND ND

Chilling room ND ND ND ND ND

"Means of replications. °ND = not detected.
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o] A (p<0.05) .=
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D x99 2% 4% wol7olA Aol nad F74ek vbde] FHUsHE

& o8 (p<0.05) 02 A3

2) pHE F2el 2065k 4% ol TolA ok gasts Fgolgom, §49 PE
B FE0 2% 4% Tl 7ol foH(p<0.05) 2 F7HE whvel A A4
Aasterh Agesks 22 209} 4% ol Tl fol A (<005 o 7

3) A 22 2 2% 4% wolTFellA EspAAke] vl &2 #2] #(p<0.05)
kil

of EFXstAAHE AL 2lEaihe HEe 24 (p<0.05) 2

4) HFHIFAA 2 2%9 4% FA T olHAAMA aet 9ol MAHE &
b oA (p<0.05) 2.2 vrEFSE o, FHlol A f o] H 1 (p<0.05) F7HE LHER]
Aok

5 AZ7IE s FxA 2%t 4% FATolA pHe S, tERE 2 AdErt &

oA HuA kg WatE etk TBA, VBN 2 FdEFodAE =

2%t 4% wo Tl A AG7 St o H (p<0.05) o2 FHAaEdnh A1

WA ol o] g tet Fvle] S £ 4 (p<0.05) 2 &= YERS

o el Aur E uf Hx 2% 4% wol ol FulzHE e A A=
WA, olFHAAL Ee] A B Fre] S7F o FEAMARA AR F
Qbell iz Bz At o] Fry= Aow Ay

HA e o] FxHol et FHHS F7retr] AAste] AN Fx2H 0%, 2%
9 4% FFow HAL FolR F AL AAsfe] By 5FT I vhAzA 9}
2 FAAEY] O 3 HO: A5 S A9 das vhad 2

- 145 -



73 &l At

o] A tt.

7t

A interleukin 19

&
=

2)

ol
olp

v %713 FY o9 4 2 Asae

E. coli

l
=

A3} Salmonella spp., S. aureus
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g7t 3AE dAste] 2002
50 2

3) AH A
AYTE HET, 208 7T, AL FelT L 6AY FelTe] 4 AT A
Astgom, AGT WAL 24 4G F £2E 448 x 5F x VRO 607

= 3 498 #Zo] Auigel wet ¢ o] wiA s

T 49 W Fa AGANG AET wA

T H o = MY FodF ANE FoATF 6MYE FoF
qdH 57 3 Ma 3 M 3 M 3 A
= =k L= =h = =k L= =k
R 5%x38H = 55Fx3uHE 55x3uHaE 5%x35H =
- 15% - I5% - I5% - 15%
AT F Ag T 45 F 45 F 45 F 45 F
Zz9 0% Fx9 3% Fx9 3% Fx9 3%
A& A7 rTo2 HUMeEToR HUMFETeE HUeToe=
6 o7 218 Fo7+ e 97+ 6ME g9
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gol A AE 23 AA FzAg Fuete] 3% @

[}
St FFE 5, 3% HUbrEEow 2709, 4a0Y 2 6/hYz ui
L
|=]

5 Al@Arts 2 Abekag
AN EE AFHEAE(E 20 S57], Feola)d FZ29 3% HbFs=os +
st om, ANFALE e dutAd RS AOAC(1996) W oz EAsgon 1 338H%
AES ¥ 509 2o AdEFS A $Abol A ARgdlom AMFAlE Fob FFAL
T, A, UZES 2D B2 AFAHES 9
¥ 50. g AFArR S glshy AR
(%, 9=7]15)
FFAR ZALR
) A=
g 5 2714 4714 6714
o) = - . . w3
= ol =T ol
FE 12.49 12,51 12.50 12,51 11.32
Zehul oz 12.03 12.04 12.05 12.08 4.82
Z A | 251 2.53 2.50 2.49 1.55
A5 15.45 15.41 15.01 15.21 23.25
%35 10.00 10.10 10.01 10.02 12.18
4 0.78 0.84 0.87 0.85 0.07
o] 0.30 0.32 0.34 0.33 0.08
7} 2393 FAFZ(TDN)  72.03 72.04 72.01 72.02
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FABES YHAF 60kgel W FE 3607 FA S

2) NYE % A7
Fgas A dFEAAe) 94 AFAY FBo INaE Aol 20024 10

A9E 20039 19744 449 Bk AHS D AP L SRS

Al 2T, 169 JolTh, 309 wol7 R 45 Holare 4l Aggm 2
stlem, AT viAE A4 srbd A HSES 448 x 105 x 3o R 1205

A& F 513 2ol A&l wet ek o] wjA ek

3 5L A AFFAIE AT A

T = g = 15 F97+ 309 o7 45¢ FoATF
R 3 MAi 3 MAa 3 M 3 M
) 10Fx3WH5 10Fx3WH= 10Fx35H= 10Fx3WH5=
A g el A
= 30 = 30+ = 30+ = 305
NETF F ARTE 90 90 90 T 90 T
Zzo 0%  Fzol 2% Fzol 2% Fzo 2%
A& AhreEoer Aresor HAUeioR HUbeEoR

45 w7 159 w4 309 wol4t 459 wolA
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A AFEAE ™ sTtel gEd -, 169, 309 H 4597 wiEAbEl 2% HUleEo
2 Folsa

5) Al 8A R 9 A}ekag]

ANGA RS A Ealae &= 2ol 2%2 H7}ske] 159, 302 2 452 7F Fola}

At AYAALR Y dWAES AOAC(1996) W o7 HA }M._U:] o sleE gne

#5209 b AREFS £99 1074 Ao, AGAY ¢ e 2 gL
AFAES St

¥ 52. A APALR e shebA A7

I e 159 FelF 309 FT 459 FolT
T 12.86 12.90 12.91 1291
el LR 18.52 18.50 1851 18.51
A 4.57 4.58 4.56 4.57
AT 5.60 5.59 5.60 5.61
F 3] 775 7.78 07 7.76
Eanty 0.80 0.81 0.81 0.80
Ml 0.45 0.45 0.44 0.46
H 2] @+ A 2~ E 0.71 0.70 0.71 0.70
thAkell L 4] (Mcal) 3.07 3.08 3.07 3.08
6) 2T R 2AbY

W) AF 2 ABRAY 24 1R 2APE FAsA A,
@ BAAA % g B =
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B AFo| A Aol 27 EAAEE SAS program(1988)S EAMEA I} t-test

aAshe] AEZrS] BAMQ AolE B4l

Ll
>
>

27 el FARALd, 53 Fxe 449 FITFAM foH9 Aol g
UET QgEAGe F2 409 FolPoh v 249 Fol]
3 fHp05)0E FrldRth ARGAFL F2 249 2 44Y Fo
Fol A iz FAbeh: Ageldth ARTES Fxo 20Y 2 409 el
gl va) AHRE AFelRot foH Aol e @ik wet

R ES
A gk e Qo] xS Y AR Foshe Aol dIFTAF Skt

-
M
=4
BN
-
Do
=
(e
il
9
-
N
=
e
I

2
-
(@)}
=
o
I

&
-

AAMNA AT (kg) 430.12£8.10  570.90£9.51  504.56+11.51  430.72+10.12

AN zm A% (kg) 611.15£9.13°  632.72+12.12° 653.35+11.45" 634.10+10.11%"
A F (kg) 181.0842.24  61.83+1.78  148.82+154  203.61+1.08
dIFZAHF (kg) 1.01+0.21° 1.03+0.08" 1.24+0.07° 1.13+0.11%

dArEHHF (kg) 10.01+0.32 10.13+0.62 11.85+0.61 10.55+0.57

AEE S 9.91+0.14 9.83+0.11 9.56+0.13 9.34+0.10
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T i o =+ 2N Fo7 40E FoA7 6 FA+
e
62.16£3.05 62.10£2.51 64.42+2.62 64.13+2.95
(mg/dl)
A (g/dl) 7.25+0.21 7.30+0.12 7.20+0.17 752+0.16
dEw (g/dl) 2.73+0.12 2.83+0.08 2.66+0.07 2.82+0.04
=254 (g/d) 456x0.10 451+0.08 4.74+0.09 477£0.06
aRT/Z2 5 v & 0.60+0.07 0.63£0.02 0.56+0.01 0.59+0.03

dT o d A (mg/d) 13.15+1.02 13.17+0.27 14.34+0.31 13.61+0.28

A otd (mg/dl) 1.52+0.03 1.42+0.05 1.57+0.07 1.55+0.04
ZY2HE (mg/dD) 135.36£4.32*  137.24+3.28" 120.26+3.64" 120.07+4.01
ZH (mg/dl) 9.87+0.36 10214024 10.29+0.24  10.43+0.25
2l (mg/dl) 7.48+0.45 7.52+0.30 6.83+0.25 7.76+0.31
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i o =+ 2N F9+ e 97 6/€E FoAT+
WEAF (kg) 342.24+12.02"  356.10£1054°  378.12+11.31*  360.73+10.26
=AE (%) 56.00+1.54 56.31+1.04 57.93+1.04 56.85+1.08
S5
sAwEEY (ar) 90.83+6.34 92.02+5.23 95.06+2.15 95.08+4.53
SAWEA? (mm)  9.42+150 8.35+1.63 6.25+1.52 6.47+1.45
A5 69.40+1.85 69.81+1.18 70.73+1.59 70.78+1.63
a7 1.54+0.46 1.25+0.01 1.0+0.40 1.0+0.51
Sd459
A e 3.00+0.32° 3.02+0.09" 4.94+0.24° 4.82+0.15°
R 4.31+0.24 4.78+0.03 5.46+0.61 5.33+0.37
A v 3.18+1.03 3.20+0.04 3.75%0.09 3.80+1.00
ZA 7" 2.01+0.07 2.07+0.15 1.67+0.20 2.00+0.09
gem? 1.34+0.12 1.13+0.11 1.20+0.17 1.41+0.24
=77 3.85+0.42° 3.40+0.23° 2.45+0.30 2.80+0.29
AE5H A2 A2 Al Al
VA 13529 A 1 a3 bolo A =4
DA 65 Al 15 Aloldl A =4
Y GYEF A=1, B=2, C=30= HF3}e
V=AM ge A, 1= R JHg A A
O =orA A 1=%

O 7=gA A, 1=

P 3=ete o] ¢la dol AR A, 1=gr= o] 9l Ao] AAT A.

¥ 3=d3X g3t @ A, 1=9F4 337t ghE A

Y GASF 1+=1, 1=2, 2=3, 3=42 A3 &

oo Zo] Mz e HAE p<0.05 FEAM A dS FFrEF e
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(%)
T o) = 2N Fo4+ e F9+ 6/ME FATF
QA 1.67+0.07 1.67+0.08 1.73+0.06 1.83+0.05
A 10.02+0.34 10.40+0.25 12.1240.25 12.43+0.23
A& 2.25+0.11 2.30+0.09 2.32+0.07 2.29+0.05
%A= 10.01+0.52 10.40£0.26 10.61+0.20 10.74+0.28
- 5.54+0.30 5.92+0.12 6.35+0.18 5.91+0.16
At 7.66+0.24 7.39+0.16 7.67+0.19 7.38+0.18
A 5.32+0.20 5.29+0.17 4.93+0.07 4.84+0.08
& 11.040.41 11.37+0.24 11.89+0.25 11.79+0.27
ALl 6.01+0.20 5.44+0.14 4.75+0.09 4.80+0.06
7| 12.52+0.35 13.15+0.28 13.33+0.21 13.60+0.26
AP 5& 72.04+3.87 73.33+3.01 75.70+2.99 75.61+3.08
| 12.19+0.36 11.99+0.22 11.55+0.26 12.13+0.21
=) 15.77+0.41 14.68+0.29 12.75+0.31 12.26+0.26

S Fol7ztel og siA e AT, ARAAT R AtRLT &S A=
570 vebd mpel 2o dFSAFS Fx2Y 456U FoF7E v Al el HlE
o)A (p<.05) ez EA UBEt AARL TS Fx9 456U Fo77F iz, 15¢
=309 FofTol vlsl F2o4(p<0.05) o= SHA e whebA s A vl Sl 9l

of Fxel 45 Fo7k TA R ARLTES AAAE & AT

Jo M
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% 58 Fx Fol7|zko] HA e Ao wA = I
T T = 159 g4 309 ¥+ 459 AT
EESETES
113.08£7.91*  101.1049.12*  97.11+834™  92.24+951"
(mg/dl)
Fad (g/dD) 8.78+0.51 8.030.32 8.2020.84 8.50+0.78
kBT (A) (g/d) 2.930.33 3.330.12 3.23+0.42 3.40£0.42
FEEHU(G) (g/d) 3.6120.48 3.750.33 3.64%0.60 3.79+0.27
A/G B & 0.81+0.09 0.89+0.06 0.89+0.08 0.90£0.10
SF oA (mg/d)  1599:298"  16.04+3.02"  17.00£350"  18.68+3.56"
Aol (mg/dl) 1.35£0.11 1.38+0.09 1.28+0.17 1.32+0.10
Ze=HE (mg/d) 92.42+653"  90.14+7.31"  8552+12.40°"  82.25+12.07"
2 (mg/dl) 7.50£0.34 7.20£0.20 7.85£0.94 748051
2l (mg/dl) 6.72+1.08 6.44%1.11 6.3521.01 6.81£0.82
Yo 2o AR B2 AAE p<005 FEAA FoE df. BEEREA
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=
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]7.85+2.62"
25.06+4.05"
1.75+0.64

84.50+1.00°
25.25+3.10°
1.50+0.58

86.60+3.38"
24.20+2.76™
1.60+0.55

90.80+3.65°
23.60+3.66"
2.00+1.00
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1L A= A HEE G

1l

Ol A (p<0.05) 0.2 A e

o
= 2

H

o
A

)
A
(1986) 7 Rhee 5 (1982)°]

p=2

671 FofToll A

=1}
2 Al 5T, Savell

A 4714

=
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o
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T i Nzt 20E FAT hE FoATF 60Y Fol T+
T2 (%) 7259+1.04  7252+14 7174124  71.26+1.85
Sl (%) 20.42+1.36  2045+145  21.05+1.51  21.48+1.62
A (%) 598127  6.01+1.31 6.20£1.04  6.24+1.07
3|3 (%) 1.03+0.01 1.02+0.02 1.01+0.04 1.02+0.03

Zy 282 % (mg/100g) 65.62+3.01°  66.70+2.24°  50.85+1.87° 53.22+1.62"

wbro Zol NZ g2 HAE p<0.05 FEAAM I U HF+E =2 3)

7] SAe EYA 54 F 619 v wkel 2
th Fxo Fod7)7ke] o SxWel pHE A7 T-7hol E Aol HERHA F%
o Fe] s

o W78 YehlE WEe £9 34 2 FA ARE Yehle FARE 52

o 479 D MY FATNA £ (p<005) 07 A el AfolA nide

guss wow xeA B §5 RS 49 Ars Folui A
1

Hrle 2 419 2 67Y Fod oA 93 (p<0.05) 2 A Vet whakA
2

8% 4AY o] FAFOZM KA AN, nFe] FY UL A=

T 6l Fz For|zke] F97] BAe BEH S vAE 4

T w o = 2N FAd+ 4NE FAF 6E FF
pH 5.51+0.04 5.53+0.02 5.52+0.01 5.51+0.02
SA, HE (L) 36.24+1.14" 37.82+1.07° 39.50+1.03*  39.82+1.63"
LA AT (a) 13.30£129 12.31£2.98 12.05+1.49 11.94+0.66
FA4, FAE (b) 2.35+0.04 2.30+0.03° 3.54+0.02° 3.85+0.06
7tz (%) 29.30+2.35° 30.61+2.24° 26.83+252" 2750192
AeE 7} (kg/em?) 11.25+0.24 11.72+0.11° 9.80+0.32" 10.03+0.09"

2o 2o AR BE FAE p005 SR FoI4 Ae BirEF oA
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N

g

AA et St 2 0d # 670 Hol el A el

A(p<0.05)o.2 =4 velytt

-
X

=, =

KeX
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[e]
=

g 26 Holgol A Feol A (p<0.05) o2 A vERktE whebA

7+ 43k vk

Al &o] {1294 (p<0.05) .=

)

3]

53!

7S YERTh

(p<0.05) 2.2

N

23
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A 24 (%) MzT 209 FAT 449 FelT 6N Fol T

u) 2] 2~ E4l 3.85+0.23" 3.96+0.14° 2.89+0.21" 2.98+0.23
vl 2] 2= &4k 0.79+0.11 0.67+0.01 0.75+0.02 0.70+0.07
Zr| EAl 24.54+1.44° 24.21+1.75" 23.92+1.53" 23.23+1.65°
2| gl 4.70+0.36 4.35+0.21 4.29+0.28 4.26+0.25
=g o} 22} 15.01£1.28 15.36+1.15 13.47+1.18 14.55+1.92
<At 41.98+2.44° 42.66+2.05° 44.85+2.91° 44.78+2.13°
B 5.32+0.09 5.30+1.08 5.33+0.87 5.40+1.00
2] i @l 1.30+0.13 1.2220.08 1.73+0.04 1.75+0.09
7] e} 2.51+0.16 2.27+0.10 2.77+0.12 2.35+0.10
LA WAl 43.40+1.08" 4353+1.54° 40.28+1.09" 40.76+2.06"
e R, 56.47+1.06" 56.47+1.07" 59.72+1.85° 59.24+2.27°
B8 sl

s 1.30+0.05" 1.30+0.07° 1.48+0.04° 1.45+0.06
o o] AR THE HAE p<0.05 FEAAM FAA Je. FFLEFO A

oANA MRS ﬁié}% FA 2 31719
F29 49 2 671 Fof el A %4@(D<0.05)
5 ZHAA At sE e ¥ vUsA
nE 2 g 9 elg Fol el oA
wEbA S fE FoFddA Fxd
Cresopo 5 (1978)d <JstH Tz Al AdF7}

I JN A
o)
N
AR R
@ fr
lo g o
l flo
o i

Jo
1o
o

Do
pc)

p
ol
o

i

N
o
t

i)
L
i
(B
>
Ho
Ach
(o3
©
=
b
r>'
ye)
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r 4
e
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%)
T EES e welat AhE Hedy 6hE FelT
WA 5.00+0.08" 5.21+0.10° 6.35+0.07° 6.50+0.12°
T 5.00+0.04 5.25+0.08" 5.50+0.06 5.55+0.01°
= " 5.00+0.05" 5.37+0.11° 7.55+0.09" 7.25+0.11°
wre ol AR OB HAE p<0.05 FFEoA 4 de HFrmEea

e FHUlzdHE S ga, S840 UL AR fda, AdErie] gha, S
ZozdE ] A R ESFAYA v&e] ek Bxspte] S agn
WieB7rol A WA, o g Fvje] AR} eS¢ AT

) F2Y F9713t 93 d¢a7)e AFFT 52 H7t

(1) pH®| W3}
T FaoA FxAS 3% FToR 209, a2 L 6L Fose AYake
o)

S 4CANA 2097 AgEA £ pH MEHE T 64004 wE wish g @
£ AeTo plE A% 386l o4 gastgon olFdt Agrinel FHass
F7kshe gtk A IEEE F29 4 @ 649 Fol T txTs 27)
9 FelFel va| SRk wre WaE AT §oH9 Aol hehbA 2kt
oeg A A 5U966)F H 5% A% pHE AgrIke] ARREE T
stelvhe s A AFS e, oled 99 AR FU Ko &

=

gol ela) frEolulste] A wuld fFEAe) W, WD Aol i 0
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FEyote] Aol Wstel gt Anpo] FajH o] {74, dHstol=, AE, daE
2 7tRdE So AAdd 7IdHe] pHZE S7FE T ®oarskSl o™ (Deymer ot
Vandekerckhove, 1979 ; Bartholmew®} Blumer, 1977), pH7} ¥S2 4=, S4 9
By S Frke, pHZE 52 A5 mAd=Y A4S ST

PHE S48 AstA T 8%

o
B
i
ﬁ:‘
Y
M
rlo

i 64 FE2 Fol|gtel o g7 T AVIZE < pHe| Wt
R ks ety 2Mg Fol Y 397+ 6MYE Fol T
1¢ 5.51+0.08 5.53+0.06 5.52+0.02 5.51+0.03
34 5.41+0.05 5.44+0.02 5.42+0.03 5.40£0.02
9 5.46+0.02 5.49+0.04 5.45+0.06 5.47+0.03
15¢ 5.58+0.08 5.59+0.10 5.54+0.07 557+0.12
21 5.85+0.13 5.87+0.12 5.80+0.16 5.80+0.10

e FaolA FE2AS 3% FFOE MY, ANY E AU Felste] AT
C

42 4TAA 2003 AFFAA Z4E {49 Wehs E 65olA mi whsh @k,
WEE 44717 B BE Ao FelA Fbee dgelglon, AgviERe 4%
199 #2948 R G1E TARE AAAOIR BA Uster, A% 3
At 9ol F2o 648 FoATANA #4005 /43S el A
MEE A 9RelF BE ATAA Fasts AFL Uehion, 4gEE
49 ) F2el Folslgtel Aol met AME} et AFE e 3
MEE AR B BE e FolA Fhshe AFelded, 49 1994 1597
A Fz 4RE R 6AY FOITAN FAHP<005OE A dehgrh e 2
s Fzol Folol o8l el M A% EASE F4L(myoglobin®] FF
o Frtel Aol WEsk Frdgom E@ Aol FHBFEE 4o 9ol
FAL0) ST obUel AWAsE Fohstel FAEsL Fbstn AnHor A4
w7 gad Ao 3
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X 65 Fx Fol7|zbel 9% 937 A AF7IzF B KA W}
T B A7z o =+ 2ME Fo7 4ANE Fo7 6E FoAF
19 36.28+0.09" 37.82+0.07" 39.25+0.06 39.05+0.10°
34 3850+1.01" 38.06+0.17°  39.84+155"  40.11+1.34*
H (L) 9y 40.07+1.20 40.29+1.01"  4159+048"  42.05+0.71°
159 41.45+0.07 41.34+1.04 41.95+1.01 42.21+1.21
21 43.66+1.52 42.73+0.81 44.17+0.92 42.45+0.75
19 13.65+0.34 12.36+0.42 12.20£0.18 12.01£0.69
3% 13.12+1.02 13.87£0.27 13.98+0.73 12.2620.89
HAL(a) 99 15.87+0.64 15.45£0.25 14.33£0.52 14.74£0.74
15 15.630.78 14.80+0.48 14.41+0.55 14.00+0.82
21 13.22+1.04 12.20+0.91 12.68+0.78 12.96+0.76
19 2.37+0.19" 2.31+0.14° 3.52+0.75° 3.84+0.86"
34 3.55+0.45 3.42+0.39 5.83+0.61° 4.78+0.93°
FA=(h) 99 4.92+0.37 4.30+0.27° 6.13+0.99° 5.56+0.55°
159 4.61+0.60 451+0.51° 5.32+0.79° 5.53+0.91°
219 5.01+0.48 4.28+0.68 4.99+0.53 5.81+0.53
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28
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20E Jola- 4d Holq 6/lE Hwol T

CESE

~

A7

30.60+2.83° 26.75+1.16" 27.48+1.36"

29.14+2.04

oW

33.27+2.40° 28.3242.29" 28.65+2.52"

32.72+1.98"

36.49+3.11° 31.51+3.74° 32.42+2.62"

35.65+3.01°

38.35+2.85" 39.61+3.31° 32.07+2.10" 33.68+3.07"

154

38.93+3.04 39.36+2.70 36.56+2.81 35.87+2.45

21

AA= p<0.05 FFoll A

=
—

o A= o

N

(4) Aereiztel W}

N

ol

671 vrERA HEe}

-
3t

3}

1o

N

i

o R R e
e

b 538 Fxe 49 Fol sk H29 6719 FolFurt @

=

g

9] 2 (p<0.05)

il

Azt

B8

A 5]

stolbd 5o Ax7E JhA

and 3 67hE ol el A

R
L
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Jepgel
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270 Fod7  4MYE FAF+ 61E Fol T
9.73+0.62"

CESH

11.31+0.31°

N

447]

A

10.28+0.82"
8.89+1.01°
6.91+0.86"
5.95+1.02"
5.03+0.77"

68 LhERG mpsl poy

891+0.53"
6.13+0.42"
571047
4.97+0.40

-
It

1
L

7}

11.65+0.23"
11.13+0.15°
10.10=0.17°
8.67+0.23"
7.07£0.44"

2= p<0.05 el A

11.01+0.43°
10.15+0.35"
8.49+0.38"
7.83£0.56"

=]
=

=

p—.

o A= o
she) s

]

1}
JO

154
21¢

[€)

1

6 &

N

A7l

dl, ©]

R

Al b=
719 ol HAA EA7E = Aom AlREH

=

T

o] A (p<0.05) .=

[e]

14 26 Fol Tl A

ol

=4

1¥ 3 34

S hd 2 671E FolTel FoH (<00 & HAFE el JjAd s

~o
_—

X

o))
!
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—
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7=

-

ere] # 2

}Ej ol A
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ojp

ool 4719 2 671Y FoA TN -9 FH(p<O.05) o E

et wes Ezeg 479

1

7N A
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=
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= A% 15977 %A e
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=7 A 94 7EA
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F 68 Fxd Hol7|ztel o7k gg-av] SAle] AT Fot e rhe] W)

CE-D)
T ATz o =+ 2ME 394+ e S99+ 6¥ v+
1Y 5.00+0.08" 5.24+0.03 6.35+0.20° 6.53+0.06"
39 463+0.10° 4.78+0.09" 5.80+0.11° 5.88+0.13"
WAl 9¢ 4.60+0.13 4.45+0.11 5.13+0.24 5.38+0.30
159 3.50+0.10 3.55+0.08 4.00£0.21 4.75+0.11
21 2.45+0.07 2.41+0.06 3.00+0.10 3.00+0.12
1Y 5.00+0.13" 5.25+0.18" 5.53+0.91° 5.58+0.07°
34 463+0.16° 4.78+0.21° 5.25+0.10° 5.35+0.02°
o 9 4.13+0.27 4.20£0.20 5.0520.40 5.00+0.05
159 4,00£0.30 4.16+0.24 4.25+0.07 4.15+0.30
219 3.00+0.11 3.12+0.15 4.00+0.11 4.10+0.11
14 5.00+0.06" 5.45+0.08" 7.35+0.07° 7.53+0.03°
34 4.95+0.04 4.98+0.12" 6.80+0.08" 6.88+0.06"
= v 94 463+0.04 4.75+0.32" 5.13+0.31° 5.38+0.08"
15 3.50+0.07 3.52+0.14 4.00£0.17 4.7520.09
219 3.00+0.10 3.16+0.15 3.00+0.10 3.00+0.12

e Zo] MR b2 HAE p<0.05 FEAM FOIA A5 BAErEE A

% Fzd FoA2) 9B HAT7Y $IE4 B4 L AFF 9=
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Aashs vErdlth o]y gt Ade =S5U =AW FEFe B A Alsd A A
As A3 AAT F EA% Ayolnr AW (Intramudcular fat)el2t &
Aow Fxol Folo] o WAL= Ftell o) Awgkake]l Fhg ow #
et}

F69. FxA Fol7|ite] siA ] A9 olstdty AR B FHsHE Tl 7

ik
T ¥ gz 159 FolT 309 FolT 459 Tl
T (%) 70.05£0.31  69.73+0.29  69.30£0.40  69.32+0.19
e (%) 21.02+0.09  21.40+0.29  21.67£0.12  21.04£0.33
A (%) 8.00+0.35 7921047 8.09+0.49 8.64+0.40
3% (%) 0.93+0.05 0.95+0.04 0.94+0.02 1.00+0.04

ZY =S FF (mg/100g) 72.314561°  69.86+4.38" 67.16+4.23"  65.35+3.89"

a,b
s

rlo

29 M2 0 AL p<005 FEAA o4 Y. BRLEEOA.
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A 24 (%) S 159 Fol+ 309 F97 45U FoIF
m 2 ~EAF (C14:0) 1.65%0.15 1.60+0.10 1.60+0.08 1.6620.10
mE] gk (Cl4:) 0.21+0.01 0.18+0.03 0.16+0.04 0.20+0.04
Zr 4 (C16:0) 25.03+1.35  2525+052  2522+052  24.67+1.01
Zr &4t (C16:1) 2.00+0.09 2.03+0.13 2.60+0.31 3.07+0.49
2Hol2 4t (C18:0) 15.02+1.24*  14.26£0.84*  14.33+0.90°  12.91x0.71
&4t (C18:1) 40.41£3.76"  40.95+2.09"  40.78+1.22°  42.33+1.68"
2l =84t (C18:2) 13.13£2.01 13494128  13.07+1.08  12.88+1.37
2l = A4k (C18:3) 0.58+0.02 0.63+0.07 0.65+0.06 0.60+0.06
7] e 1.97+0.26 1.60+0.57 1.58+0.33 1.68+0.51
3 34 A 41704238 41.11£1.25°  41.15£0.76°  39.24+1.22"
B2 82 Al 5830+2.13"  5889+1.32"  58.85+0.72°  60.76+1.23"

By s it/ A3 1.3940.18° 1.43+0.12° 1.43+0.10° 1.54+0.74°

abro Zol N g2 HAE p<0.05 FENA F9A4 JS. HF+TFA)

Zzol Fo7izke] ol@ MARLY] el BEA s ® 726l vehglch A%
Aeel A WA Sgel v, BA, B4H % olAFS BaE WAL Fx
of ffol7)zte] Fbgel wet e FEE AAEAE YL, 53 29 4
A FoA AN FolHA(p<0.05) A& e aWAEe] dAselt 43 3
o B AR wuas ABNNE Fzol Folrire] Frhgel we AdEE 4
ool 53] %29 459 FolTolA FoHP00H)OR ¥ FrE Ve
HALNE AR LED D 2@ F QAN e G %, dFY L 2A7
52 FYHoE Buse Bl YolAE Fxo 309 @ 459 FolFolA £
(p<005) 2% ¥& A4S el Fxo] A7 5o ZAwe et we
A Fze Felslzkel F/bal wtet AAnel oA AAS o|wel FEY, HEA
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s 0w ep,

Q

a1

459 F ool A

ol
TR

5.25+0.13"

5.13+0.24°

CES

5.00+0.30"

6.05+0.26"

A

=n

5.30+0.16™ 5.55+(.32°
5.25+0.31"

5.10+0.10°

5.00+0.16"
5.00+0.23

6.25+0.40"

5.75+0.38"

]

Hjo

e

==
=

45 FoFA EFFH2HE &

AA= p<0.05 FFoll A

=

A ) ) Al

o Az o
Avtg

o)

I

[e]

o
op

R

=
il
!
o
wr

of
&

17}el A oA AA Fte} 9

o
<8

ow, ¥
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9 454 %7

=
S

“

LEEEVERE

2) 2 F9713¢4 g

(1) pH®| W3}

73] ER mpe}

Fom, Ad7de A

S

FRA EARGE pHE| Mste

&t A

N

7

=
[e)

A4713ro] Aol o
309 9 459 Fol Tt A%

KN
T

A2l 7-¢] pH

=
—JAD R

Fiass

T

J

7

o] AT 4 Al

F744

A}

o))

[e]
=

7} A

il

o
ﬁo

t s =17 9]

of weh 7138

3t
=

A7 713ke] 2 3t
AR pH 622 e glvh wheEbA 2 Aol A

)

!

B

%

o] L
= H

45

F29 309 %

pu
R

=

Z}
=,

£ YEhhIT.

pHe] W3}

CESH

5.53£0.08

5.51£0.04 5.51+0.06

5.5510.03

5.57£0.07 5.54+0.03 5.53+0.028

5.56£0.05

oW

5.66£0.02 5.61+0.03 5.57+0.016

5.65+0.12

5.70+0.02 5.67£0.03 5.62+0.017

5.71%0.10

ﬂ\_wo

UERERE

740] ER HEo}

-
It

8=

myoglobin®] ¥ 3}¢} B o] &9

o 18]

Felobrl et 2w
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At} B Ao A W= A7kl At wrel RE HE oA Zbete A
otk AR AdE wW A4 197 3o

(p<0.05) .2 Z7takolth Az

k= ﬁﬁkol"iﬂr A7 R AvE ) A

TR A7) F =+ 159 Fo+  30Y HolH+ 459 JoT
19 51.02+¢121°  51.94+1.08"  50.88+1.01°  52.65+1.77°
3d 50.78+1.09"  50.54+0.99"  51.21+0.66° = 52.83+1.22°

WL (L)
6 51.35+0.54 51.20+0.62 51.95+0.81 53.68+0.79
9¢ 51.34+0.63 51.21+0.62 51.66+0.70 52.23+0.61
19 7764091 7.68+0.97 6.76+0.84 6.83+0.94
3¢ 7.56+0.76 7.24+0.62 7.15+0.66 6.68+0.83

2 I (a)

62 6.43+0.54 6.30+0.46 5.76+0.29 6.86+0.57
9¢ 6.56+0.29 6.86+0.22 4.70+0.23 6.08+0.38
19 5.05£0.95 5.58+0.58" 6.29+0.49° 6.57+0.69°
3¢ 6.24+0.38" 6.73+0.59" 6.75+0.60° 7.93+0.62°

A 5 (b)

6 6.34+0.71 6.29+0.20 6.85+0.40 7.27+0.59
9¢ 6.68+0.55 6.86+0.21 6.88+0.28 7.35+0.34

W Fo AR 02 dAz p<0.05 FEA FAA As. BEEET A
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(%)

18.07+0.96"
20.52+2.06°
22.08+1.09
24.97+0.92

ATl A ez
o] ol 4

=

E T
20.23+0.29%
21.29+0.94™

22.95+1.00
24.91+0.20

21.24+1.21°
22.98+1.29
23.01+0.73
25.21+0.66

A&7 7rE 2 Ay
2= p<0.05 2ol A

22.03+1.36
23.06+1.15"
23.45%1.25
25.01+0.86

J

=
=

Aol M= Ag7Ige] Aol met

LHERR T

p—.

X

LHER AT

o],

EE

R

pu

[e)

=

SES
7%

o

]
=

e o Mz o
(4) M= rke] Wst

(3) 7}
2]
(p<0.05) =}o]

o
=

frot

ojp

)
—_

dergach w3 A

&

q 2] ol A
459 FoAFoll A 7o A (p<0.05) 0.2

7Fste] ¢

=

e

of u}z}

1
=

ke

= AWt sl e

1

kel
=

o 73}
3

bl
K

@

1

%z

1Yol =
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X 76 2 g7zt o A av] A AT w3 dEH ke WSk
(kg/cnt)

Q)

271 3¢ o = 159 Hol 30 w7 459w
5.06+0.75

4.14+0.25"

;_n
FUE

4.95+0.31° 4.75+0.34°

4.83+0.36 4.78+0.17° 457+0.21™° 4.03+0.17°

oo
ru2

4.77+0.45° 4.53+0.16" 4.19+0.17* 3.61+0.14

cn
mQ

9 4.34+0.13° 4.06+0.16™ 3.07+0.14°

mQ

4.51+0.63"

wae zel MR T2 PAE p<0.05 TR fo4 e BFLEF LA

@
A
OE
>~
é‘.:
Frl
a
O:J
E
L
E
i‘l

O

rz
i%
é
E
::',
o_?;
\I
rlr
B
9._3.
O
’.3
?_3.
Cl.
('D
D‘
‘<
CL
‘Dé
E
O
D"
ssa
._g
O"
;;
C.‘
E

O

m

Q

CL

\l

_,d

F

olo

Olr

_,d

_&

AlZRe] A, AR =,
AR FAEkA So] oa) S wrEthal X askg tH(Tarladgis 5, 1960; Melton,
1983). Brewer 5(1992) malonaldehyde®] % 0.2mg/kg ©]3F Y AA3tta 319
=d & AFdA TBAZFE 0.025~0.178mg/kg HYZ vlwa Aol A7} A2 A
ow AtgHoH, BE AHegoA AH7|Ire]l BAEFF TBAZFE S7hekd=d,
Demeyer &5 (1974)¢] A& £A717F Fol A Wo] 7tENEHAY Atstxo 7hRd
sh3tE, o, A 2 dusl= §o FAEE FAHEA Bt o dFS v A A
Har A7zl A3l [L}E} TBA7}7} S7hetths Halel dx| ke
wok A7 stk =

]

|

A A

g Yeded, 55
g e, o) e @
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Hol7|zkell o7k A T AL Feh AYAA=(TBA)S] ¥s}

(MA mg/kg)
o 2= 159 Foi 309 Hol 459 Fo
0.042+0.002° 0.039+0.003" 0.031+0.003™ 0.025+0.004"
0.083+0.003" 0.079+0.001" 0.059+0.002" 0.051£0.002"
0.105£0.001° 0.0930.002 0.082+0.002" 0.076+0.003"
0.178+0.002° 0.141+0.003" 0.120+0.004" 0.104+0.002"

o Zol AR ThE HAE p<0.05 FEAA F9A4 U FF+EF O A}

6) Fa4g A71EdAa(VBN) ¥s)

YA HSGEANA F2HE 2% o2 0¥, 16¢, 309 L 45¢ FoF FoJ35tY
Ao TAE AToA 997 AFetHA SAT LA A7 Ao W= % T8
of yebdl wiel 2ok gRYol Hieo ¥& FAHs = w4 dv1E A (Volatile
basic nitrogen ; VBN) FAM & 259 Axvdtgde] Ab&Hch 3dd A8 8 el

A9-= 18-35mg%

ofgk A B AoA ABF 7 A A= 30mg%, o %2
2hal sk o (i, 1975), FElvher A E3 gl AdSe] A

Astar ok B Ao E 454~1242mg% B E YERN w9 F33 A59S &
T AT & AFdA Fg AreEA g

A
o 4 Z7}etS vetdlEt], Park 5(1988)°0] VBN A 47]7ko]

rlo
N
o
N
)
o
o
i)

ok Rael dxsteE AFgS UERUTh B AV S Fx9 309 ® 459
wolol A she VBN @& deEtdlled, 53 529 469 wol vt AR st
o4 (p<0.05) 2 ¥ VBN #tS WEldth Cresopo & (1978)0] olahdl whujd

HHEA fEopn it HAAAEA, oW, o}, Awolyl

o,
ol\
N
NS
ol
s
Ho
(]
it
Jm
)
2
X
o
filo
v
Aul
rir
po)
o
fru
ks
il
32,
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A (p<0.05)o.2 A e

o
e
o
o
fol
_ﬂ
il
T
o
o)
=
2
o3
ofN
=2
= b
=3
2
il
o
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toi
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 gA3 17l RE AR Esteed dolNE A 196 Fxe 459 7
o Tl M F94(p<005)OE ANEE etk AFFe] £ gl A% A
Bl A qdote] HE =/t B dEY L 2A% 5& FPHOE wase Fre
A4 19, 39 % 6olo] Fxo) 309 D 4500 FolFolA AMHE Ao, 5

3 459 Fol TN FHA(p<0.05) AolE Lhehdth mebd sHo] Qo] Fio
59 FolgoEA o AAA Esbsh dwel MM a3 Fr FYEAL AT @
F Asieh

N

>

ool Aug AAE W Zxole] Fel|re] Gl wel HEsh FAEE A
A 3974 Frketglon, stagae A% 3974 2 Avests 44 997K

SA YEbsth #Hed kel A WA s A 3Y7EA, e A 1del 2ela T
)=

E79. F29 FArIztel oF HA S AN Ft Fwsel st
(log 1()CFU/ sz)

A 7713 o) =+ 159 Fo+ 304 woAT 459 HoAT

19 3.12+0.03 3.14+0.04 3.08+0.05 3.04+0.04

3% 3.75+0.04 3.34+0.03 3.21+0.04 3.18+0.03

64 4.80+0.04 4.42+0.03" 4.40+0.02* 4.35+0.03"

99 5.92+0.03" 5.75+0.04° 5.30+0.05" 5.09+0.04°
W Fo AR 02 HAE p0.05 FEA FoAA US. BEEET A
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% 80. Hx Hol7|zbel 9% HA )] AV F PHEBIre W3
CE-D)
T AFTIZE o) = 159 w99 309 Jo 45 v
14 5.00+0.12" 5.15+0.37" 5.75+0.24" 6.50+0.30°
. 34 4.95+0.41° 4.99+0.36 5.35+0.21*" 5.78+0.25°
K 6% 455+0.23 4.64+0.18 4.90+0.24 4.95+0.43
9% 3.85+0.20 4.05+0.41 4.27+0.31 4.75+0.32
1Y 5.00+0.14 5.12+0.36° 5.25+0.21* 5.55+0.20°
) 3% 4.80+0.17 4.82+0.49 4.85+0.17 4.98+0.15
e 6% 4.25+0.20 4.50+0.24 4.75+0.19 4.80+0.32
9% 4.10£0.28 417065 4.20£0.46 4.55+0.74
1< 5.00+0.28" 5.24+0.55" 5.75+0.32" 7.25+0.44°
. 34 4.98+0.15" 4.99+0.37 5.25+0.44" 6.85+0.21°
= 64 4.75+0.14 473+0.72° 4.85+0.15™ 5.25+0.22°
9% 4.55+0.20 4.59+0.56 4.70£0.20 5.00£0.22
wre ol AR OB HAE p<0.05 FFEoA 4 de HHrgEea
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AAEEA :

1y

vt S29 997|300 o7 F9-9 F38 PG}

(1) Macrophage activation &3

TFOA Ao F2 Y F97)0) A7 AERATAY THH FANTY AA )
BAHE HO0o9 09 vA: 4% 29 119 29 12¢] YEdg nazgxs
°of el AFHW IdAZ ¥ 4FFEL ded v F2Y reapiratory
burst7} deoju triFe] i Lol FaAFeiArt YAHW ojw wAEE
reapiratory burst(reactive oxygen intermediates: ROIs)7} A @t = ®&alzigo)
FYHdA NADPHE AAste $999U04y 529 g0 FHoZ Zrhgiu.
34 ¥ NADPHE HEFHOoZ Eo|d MEZ9 cytochromed] ATH ALAZ 394
A FEAA B2ARE Yo ARHOZ MAE superoxide &0]-L, FAsEA
singlet Oz, ¥ FA7IZ AHHEH o] XF ZYe 4FFLL 2= gy
F2d FoX 237 E vlazgxg 2e G442 0, # HO: 4X5HEE 22
4 F77F dzTo Hl8 Frsqou £489 Aole At

Activation of Hydrogen Peroxide (H,05,)

80
70
60

— Control

50 y /4
40 ,éy - =2 month

3
= oy
T 30 _./ ‘:32323}
20 ¥
10
0 . , . )
1 2 3 4 5

Time (min)

¥ 11 Fx29 F97|2e] #9-¢ nla 29X respiratory burstel] 9§ TArE}S
& A4 v XHE JF
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(2) Cytokine assay

oo o] F2Y FQA vlazgR N HAHHE interleukin -1(IL-1) AW
FEE 29 1304 BE bt 2o 830 L-19 $EE 29 977 xT
ot gtou f93Q Aole AU

Activation of Superoxide anion (027)
500
450 —
400 e
5 2(5)8 7 T~ .. |—+—Control
= 250 4// —a—2 month
2 &7 _~ —&— 4 month
200 2> -3¢~ 6 month
150 : =
100
50
0 i J
1 2 3 4 5
Time (min)

2y 120 #=x9 FA97|zte] ¢ npI=H}A 9 respiratory burstdl %
superoxide &o| &4 X E 9%
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IL-1 (pg/ml)

Serum Interleukin 1

Control 2 month 4 month 6 month
Group

a9 13, x99 Fo7)17ke] nfazatr] 9] Interleukin-1¢] v X = oJ 3k
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wh £ WA B
1) &43719 vAETAH PG}

Z g7 ckgd @37 TAGIFE 200g TH)S AELEZ47](Model SDT
25, Type K Digital Thermometer, Summit Co., LTD, Korea)& AF£3tao §o] 2}z
B35S AUt ARREE 4% A3 AF 45899 PFLEE 7.3CE Yeu
Rt AF F¢ Z7)PAHT(APC, aerobic plate counts), Z#-gA4AHT(GNC,
gram-negative bacterial counts) ¥ HYA AF9 EAHS AN Ade g3 7
.

(1) Fz29 FogEd A 7P 2340 4E A

41E T 0%, 3% R 6% F2AE FAY &7 FHL 4T AFsHAA
719V AESL g WAES A A, 298 F9HA ge gxTY
A TN 2714 WEEAPO)T 28 A ABGNCO)S F93<Q ol QAT
(£ 81). 284 A% 9ddle & FH7t AP, 5714 gL F24d o3
Mg 9d &9 v BB Rojg YA

E 8l 29 Foa2d I3 d+nrl9 ARV F 27IENAEH 2F LAY

AES W
A7k CFU/g
37174 0] & (APC) 2FSA P B E(GNC)
59 0d 3Y 64 9d 0 3d 6 9y
gz 2.76 3.21 482 6.20 212 2.80 413 5.20

3% ¥4+ 2.81 3.20 4,90 6.17 2.23 2.73 397 5.35
6% B9 2.90 3.37 4.86 6.21 211 2.76 4.01 6.21

(2) 29 FAFFEd A& Salmonella spp.& E. coli2] #3} .
47198 F<¢ 0, 3 # 6% FxAE F9% F$n7) FHE 4£°CA A FEA
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NEEX: 2

Salmonella spp.®t E. coli€ ZAF Ao, F2 9L Fo8x & 2T 3% =32
F AFNN Salmonella spp.o] AZo] AU, ol= S AF FAAN =
2} 2. H(cross-contamination)s] % Aoz BAFHYHE 82).

£ 82 29 FAFTd d7 ¥ AZV £ Salmonella spp.& E. colig
¥ 3}

A 717k CFU/crt’
Salmonella spp. E. coli
qo T o o
0d 39 69 9¢ 1294 0¥ 3¢9 6¥ 9¥9 12¢
=7 ND' ND ND 1 ND ND ND 1 ND ND
3% FA7F ND ND ND 1 ND ND ND ND ND ND
6% FH+ ND ND ND ND ND ND ND ND ND ND

IND = not detected.

(3) Hxd FAFF AT S aureus Spp.ot L. monocytogenes ] w3}

4704 FQ 0%, 3% F 6% FxAL FAF F$17| FAHL 4°Col AFsUA
S. aureus Spp.¢} L. monocytogenesS ZALS A, F2 L FH3A @S gjz2F
% 3% 299 N FM 129F S aureus Spp.o] AZo] FANFAYEH, o 9
HE RGN R2HL F(cross-contamination)oll 213 Rz BIEYTHE 83).

E 83 Fxdq FAFFEd g% #3279 AN} F S aureus Spp.ot L.
monocytogenes?) W3}

A 2713k CFU/cm?

S. aureus L. monocytogenes
Ehubn 09 3% 6d 99 129 04 39 6Y 99 12¢
=7 ND' ND ND ND ! ND ND ND ND ND
3% BT+ ND ND ND ND 1 ND ND ND ND ND
6% FAT ND- ND ND ND ND ND ND ND ND ND
'ND = not detected.
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4 Fz9 FA97129 3 Salmonella spp., S. aureus Spp., E. coli & L.
monocytogenes®] ¥ 3}

04, 278Y, 4714 2 6719 ¢ 3% F24L FAIF F$mr) SAL 4CH
A%stH A Salmonella spp., S. aureus Spp., E. coli® L. monocytogenesS ZAF3§H
A%, 5298 F983] &2 d2TFYG AYFAN A% 39% S, aureus Spp.o+ E
coli¥] A&o] AR, )& %9 HFAAAAN LA 4 (cross—contamination)
o gF Ao AFHJAHE &4).

E 84 Fx9 FA7Id A% F$mr)e A7 % Salmonella spp., S. aureus
Spp., E. coli 9} L. monocytogenes®] © 3}
A7) 2

CFU/cm®
Fai710 Salmonella spp. S. aureus E. coli L. monocytogenes
04 39 69 09 39 69 0¥ 3% 69 0¥ 39 6
T ND' NDND 1 1 2 ND ND 1 ND ND ND

2714e F43 ND ND ND ND 1 ND ND 1 ND ND ND ND
40d FA7F ND ND ND ND ND 1 ND ND 1 ND ND ND
671 997+ ND ND ND ND ND ND ND ND ND ND ND ND

'ND = not detected.

2) AA 2719 W JESA P}t

Zt Mg Bkge] HRA 27 AT 200g FF)E& AR LT =47 (Model SDT
25, Type K Digital Thermometer, Summit Co., LTD, Korea)& Al-&3t o ztz}
FHES AU ANEE SAT A7 AF 4399 PyFeEE 7 91°CE U
gt A3 Feb &7 A F(APC, aerobic plate counts), 2384 A #(GNC,
gram-negative bacterial counts) 2 HYA AT EAE HAF Axs e

o},
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(1) 2 Fel5zd 9 34N A2TH 134N AE ] Wl

459 F 0%, 2% R 4% F24e Foig B9 FHE £Co AWEHAA 57)
AT DFEYNES 2% A%, F2Ae FA4A Fe PETY AT
AN AZ71t F¢ B714PIHEAPOT 12T AEGNOY $H Aol
RATHE 85). 2#Y A 6°0¢ Ahste] B FRA7} DAHAH 57454
g3 aPSAT AR F49 s A% 99 A1y FUS ARRE RS U

238 Fele

# 8 FxY FAFEd J A urle AR F BINAEvPER 2FLA]
il

CFU/g
3714 % 4 E(APC) 23449 A E(GNC)
0dg 34 64 9y 09 3% 64 9d
o= 3.90 475 575 6.70 3.13 3.75 512 6.03
2% w9+ 3.84 470 5.76 6.63 3.07 3.60 5.07 6.12
4% FA T 3.81 4.67 5.60 6.78 3.10 3.71 5.01 6.07

(2) =z FA5=F) 3% Sabmonella spp.9+ E, coli® A3}

DY L 0%, 2% R 4% F2AL FAF HAY FAL 4°Col AgstEA
Salmonella spp.9t E. coli€ ZAIE A3, F294& F93x e dz2T9 2%
4% F2 9 A TN A 98F diFF Aol H HAeH, ok %9 HFH
Aol A w3t A (cross-contamination)el] & o2 BTAEJTHE 86).

E 8. & FAFE 93 AT A7 F Salmonella spp.9+ E. colis)
3}

A 77 CFU/cm?

Salmonella spp. E. coli
F95E 04 39 64 99 12¢ 09 3U 6Y 99 12¢
e ND' ND ND ND ND ND 1 ND 1 1
2% JoF ND 1 ND ND ND ND ND 1 ND 2
4% FoF+ ND ND ND ND ND ND ND ND 1 1
'ND = not detected.
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A EX :

CtOF

a

o

(3) 29 FAFEd A% S aureus Spp.¢+ L. monocytogenese] A3k

45Y T 0%, 2% H 4% F29¢ F93% A FAE 4£°CA AG3EA S
aureus Spp.$t L. monocytogenes& ZAM3 A, FxYEL F93A &2 d2T9
3% 29 HYFAM AF 3UF S aureus Spp.d HAEol FAHUAEH, ol £
HAFHANAM 12} A (cross-contamination)o] 3 Aoz AGFHACHE 87).

E 8. Fx9 IFAFFdA 9% HAAurie AR F S aureus Spp.&t L
monocytogenes?) ¥ 3}

A 713k

CFU/em?
S. aureus L. monocytogenes
0¥ 3¢9 6¢ 9¢ 12¢ 0¥ 3¢ 69 9¢ 12¢
2T ND' 1 ND ND ND ND ND ND ND ND
2% FoAT ND 1 ND ND ND ND ND ND ND ND
4% FoF ND 1 ND ND ND ND ND ND ND ND

IND = not detected.

(4) x99 FAG7|o 93 Salmonella spp., S. aureus Spp., E. coli ¢ L
monocytogenes®] H 3}

04, 159, 309 R 459 &< 2% F2 A& F9F HA e THE £°CA Aea
A Salmonella spp., S. aureus Spp., E. coli ¢ L. monocytogenesS ZARF A3, &
z2Y9E F98A @} dzT7 AYFAM A% 34F S aureus Spp.o HE°l &
AHAJE, ol 9 FHIFAAHNAN T2 Y (cross-contamination)dl] 213 Aoz
HEHAT(E 88).
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ANAeEM: 8¢

i 88 H&xd FA7 g HAA1mri AZ7IL F Salmonella spp., S. aureus
Spp., E. coli &% L. monocytogenes® W3}

AR7IE CFU/em
Salmonella )
spD S. aureus E. coli L. monocytogenes
09 3% 69 0¥ 39 6d 0¥ 39 69 0d 3%_ 6%
e ND'ND ND ND 1 ND ND ND ND ND ND ND

15d |49+ ND ND ND ND 1 ND ND ND ND ND ND ND
309 F4F 1 NDNDND 1 ND ND ND ND ND ND ND
459 Fo+ ND ND ND ND 1 ND ND ND ND ND ND ND

'ND = not detected.

ol g AFEg AHE o FSuld o F=E F2 AT gET 37
A AES 2gSAuAESFY Aste A7 ¢ FAAJA Zole AN 29
Y A% &<t S aureus R E. colic FANESES YEHUT SR A FE
d Fz29 AT dz2TY VRV J2FSARAESFY WUsle AZFYS
A Hole slou, Salmonella spp., S. aureus R E. coli & $AWEE
B 28l @LarldAE AF 9dde 714 uAEY T4 o3 nAAE
%3 R Yeilen, AL A 64& Bt &7 ES o
AR AAEL FAe o3 nBESH st debged o 59 FAFHAAA W
44 PAEY Tz} P (cross-contamination)ol] & # Roz ADAHAUD makA F
A 7U-108 °3Y $AF AANE A AMA RNMAZFE Al A%
AN SARYP BN Adte] HAAlsojol & Roz ATHUT WA 3xdxE
de AAFE o4 SAAYY =97 PlAEHAH AF IR B4 AT
A ZFEL 29 F5279 HAR7] BA=S QA4S THeEA & 7 de Ae2

BEH A
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b @S 2 dE x99 AR 47T RS A7 AFAE

#9ol W@ 2 A4 TR ARHY A% B £2 F IB0FE T

Aste] Y27, F29 209 FT, $29 419 FAT L F29 649 FAT
470 AT 2 F20] 3% ArtE MFAES 0FTD), 249, 40Y % 6749
ol FAY, ARHAE, YA, =ANE 2 FRS YHE 2AT 4%

T

“

1

2)

3)

4)

BEAZY F7hsk ARELS AY, EAZFY 37 $AF FAL Fa L 204

ted 2,

VFEAFE 29 1Y FATFAN K002 FrhstAo, A=A
ARt ARELE F2Y FATAN Frhehs 4 Folgivh

YFEFIs #Fe F2499 F97|d0] F7bg wet Fotste BFelned
oAl zele Utk FH2HE FFE F2d 44¥ R 670Y F9TAN

Al
=

24 409 2 679 F9FANN #+4H (<0052 Frrs . §
gRAe Fxz Fo7)zho] Frhdel vt Frhete ZFQ o S T
e Z2de Agoded #9489 Aol JehiA @grh SUYAEEE Fx
A9 2 67Y FATFNA §2H (<0052 Zrtsg o, S gL &
29 Fd7|zte] FsHgel mel Frlsts AFoloy #AHA Aol YUTh
$A5FL 29 419 2 6709 FATIN #IH(p<O0HLE ANHE &
£ Yehiit.

2

HESE F299 Fo7)2to] Fr1d we ARZFEol F7HE B A
Aadte AFgoled FAHY 2ole AN

Mo

A

oj4e A#R & W FF Fid F2AL 3% FE2R 4MY F93%E Al

19

&

E9 Frtsez HAY F9713e AN

M
B
2
o
=]
m
]
[
®
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4.

o,

AR WFE dF Fxde 4 Felrig AL AT AFAY
AAe) @ Fxoe 43 Fesne BAA7 Az} HA B H60FE FA
HEF, 29 159 FATF, F2 Y FAT L Fx9 65 FATY 1)

Aol H29 2%8 WA A A FUR (FFe), 159, 09 R 54T 7
Bof TAY, ASHAF, EAYNL 2AT RS Bed 2ok

by

I =B 229 309 2 459 FAFAAN sl ed 53 F29 459 &
ool #F98A(p<0.05) #HelE VeERAT AARMAFTE F2Y F47I3 T
Aol wet Frbske AFolYrt AlgaTeL Hx Y 459 FATFAA FIH
(p<0.05)e.2 /A &3}E Yehii.

YFI2ax 559 FH2HE L Fx29 309 ¥ 45U F9TFAA gL

td, 53] x99 459 FH979M FA4HA(<0.05) ZolE “EUUT. Fx=
o9 309 B 45% FATFANA FrsREd S8 Fx9 459 FATINN K94
(p<0.05) &ol& YERHATE

ERAFE 29 469 FATFANH #9373 (p<0.05e2 FIHA e, FAY FA
& Fxd 309 2 459 FATIA Faaded, 53 F29 65 FoI TN

#2914 91(p<0.05) o1& UehgiTh,

ool A% & W Aol 3o} F29 30Y X 45Y FelPAN FAF Frh

SAZ 27 2 SAW S gasasd, Fx29 300 FRTE 459 FAse
Aol Mo $eFA F4¥ Aoz wuHe HF FILFoz 29 HIL FI
s Aoz ARSHATH
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9. Fx Fo97)%e g# F¢are $A5Y F7 R AZF $ASA
37} |

F29¢ 3% $Eo2 014, 249, 449 R 619 $¢ T4 &$ F4 27
o SHAE54 WrHE7] st TAHE AR AMEE oA AE(FE, @,
A R L), 2H2HE ¥§F, 22 SH0EH &4, 7197 F 2 1eysh 2 A
T 24, #eHtE +*}3}31. Agg SAEAAE B8] fst] A& 4T
A 21d #¢ AdSEA 28 SAEH &Y, 7142 F R 19E/h #egrie
A, og R FE 2AR 2de oS 2o,

ki

)

D Hz9 4449 L 649 FATNN FEFFo| naH a2 T AYgye
s7tske AUt A28 §HS F29 471YE 2 649 FA T #9
A (p<0.05) o2 ZAs gt

2) %W pHE F29 Fe7Ige] F7Y we Zaste Aol $49 ¥
E AR, /MY 9 dudte 529 419 2 609 FATAA 94
(p<0.05) 2.2 ZA3AT

3) AL 2L F29 4 Hé R 670d Fol TN ZAFH(BPIEA) ] H]&o
4 (p<0.05)22 2T B BEXFAFHEHN) v &L F 5 (p<0.05)
2 F7he

4) B3RIMANA Fx2 404 R 678E FATFAA oHAA &9} o] AH
T BT 743 (p<0.09)82 YEneH, FUgHNE F4HA(p<0.05) FIHE
YERA AT

5) A7 X T2 4714 R 674 FATAA pH, &4, 7tE7@% € Adst
FollM HEF A WMEE dehhden, BH AT Ag 1 B WA
o ol AN EAS} Fre FIIE vuy AFAA] FAHE BTNtk

ojde Az £ o Fz2d4 449 R 6/1¥ FATAM Ze2HE FFY LA,
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AAEEH

AR AY, JAAAS slnel AN B Fvlel F7 59 FANAAAS 4472
S E umd AFEAHe) Frse Rz F=AA.

. H29d Fejrlze g HAnrY SFSA BWrh L ARFY FASAH
3 7}

Zxde 2% $F02 09, 159, 304 2 4597 FAY AL SAEH o
7Het7) At 5L ABE ALGHA oty AR(SE, wud A% 2 3R,
gezde %, 229 SHEH §4, 192% 2 Aedsh), ARy =4, 25H
7tz WA, 8 2 Eu), a8n AF3e SASAHL Brher] st AL 4T
A 99 5 AgsEA BH SAQH, S, /97% 2 A9l TBA, VBN
R APC, 537t WA, 9@ 2 Fng 2A% 23E ged 2o

1) £x99 Fo7)3te] F715e wet FE§FE AT e ARgFe Fe
T AU, Y 2HE FFE Sx2 94 4HY FATAA FAA OB T
A3 th

2) 49 e 29 46HY FATFIH FAQ(E<0.M) L2 FrteAt FAEE
Zxz29 308 2 459 FAFNN F9H(p<0.05)e2 Frtetdnt. e EeE Fx
o 459 F9FANA F4A <009z Faddch AdArte 29 469 F49
TN #93(p<0.05) o2 FAadct

3) A 2L F2Y 469 FATAN EFAPH(2EH 2N HEE K7
(p000B)ez2 Fad v EXFANPH(EHDY ¥&E F9H(p<0.05)22
7 et

4) BEPrtol A WA} JBL Fx2 A 459 F9 TN FH (OB AHNHN
o Fre £29 309 € 45Y FATIN F9A(p<o.05)e2 AU

5) A7 ¢ Fx294 308 R 459 FAFNA pHS &4, 717 F, dDYrt
g HxA FFAQ WE JERiL TBA, VBN ¥ FZFIAE 29 30
4 R 459 FoATolAM AF7EL FAH (<0522 WA et A7)
T HA G AN AAHAeH, FHdME {93 (p<0.0B)e2 FUEA T

ol Az £ W Fz9 30¥ R 454 FHTAA FAIHE FF F,
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A2EA :

0
02

b

i}

A= A, olHAAS A A, FH F7 T SAANAEAS ARV F
o= HlmH AFEFGol Frue Aoz AdHNE, Fx29Y 0Y FATEH
© 469 F977F i A3 A2 AGHU

vh. Sz g 4-9 P Fl

D &% F2dA F29 3% F22 249, 4714 £ 6/44% 43t 357 2
vtazgA s} Ze g2 Fisesh Foled FAE YPTHE A
A3 Fz29 F977 d2FRYG Frtste A oAU

2) A interleukin 19] ¥=& 29 27€, /1€ 2 6719 F9 7N F7H8E
Aol AT

fo

ol e ARZ E u &9 Fiad o] F2 3% FFELZ 24Y, /19 2 67
Y FAFozA 7] FH Yo QS & 5 JAY.

vh. £9] M AESHA P4

Szl Fod Kol UF vYETH Frtg Yo FLale F
(0%, 3% % 6%) ¥ F717+E 0 Y, 2149, 441€ 2 64¥)2 F
7] SAE NE2 AMEd o, giAnrle Fxd FAFIU0%, 2% H 4%
H9971208(04, 154, 30¥ ¥ 4692 F49 HAR7] FHE AFEZ AR 4T
AF7ItES 3714 VAE, 2 SANAE 2 MY vAES A ARe o

o3 2.

1) &5-37lo Qo =¥ 29 AT 279 I7YnAES 1FS4A
EF9 ¥ge AR ¢ FAFHA Ao (p<0.05)E UJgT. 2 A7
¢t S. aureus ® E. colivx 4Aw$<S el

=

2) A7l o] T FxY AT 2T IR EF IHSAAA
240 Wl AZES F93Y zpol= gy ey, Salmonella spp., S. aureus E
E. coli © ¥/3u3g& YA
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3) @AV E AR 99 IV1A A 4 g8 MAESH FAE Y
gion, AR E A% 69 ARstd IVNQVAETY @SN EY
T4 o8 PAEEA Rurt delged ol 9 HAFHAANAM ¥EG A
E9 22} 2 Y (cross-contamination)oll 1% Aoz BEHUTH
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(2) Cytokine assay

W IL-19] FEE F20) Foist gaT

oA mpa R 9A| oA WA EE interleukin ~1(IL-1)

A
1=]

ol

=z
=3

g

bs

&
=

14 i ket o

x99 44 #4984

§-_]-_

S5} A o

§-l_

4. 3xdxE AT A

A

4 B 3%

$4%

AHEAR,

§-l_

2 9
o
ﬂ:r

273
3359

4 B71

a5

A

o]

0

A L]l o

jai]
=

5
ol

pol o8 ) @417

= I~ Z =
25 9

kil

e

o

ot}

A= §-2uet

b7 93

AF
=

A

PRz 2vAke] 7z Aol w2 A

ar
[}

7}

=]
=

el Aa7)eb Ay Ak

Aol 246~357%, 718 714ke] 0.18~0.47% ¥

o] &] o 1=

o] e

71,

=
€]

okl A

Ho

A A==

%

SAkE ARkl

B

4 7HA 24

Z
L=

3T
4%

AZ T

ok
=k

H
T

B
K

or
~O

a9

ki3

of

571 98kl

e 24

Thrso®E 470

=]
=

AM ol Sx 3%

—_—

o
dr

(o]

J)

!

2% A7}

ol
oH

= oHgEd Fx

stlom, A

bz
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7F @ AASO tid Fx9 AR FAFH 2R S AT ASEAE
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T = 0= T+ AR Ho T T woT
A7t 3 Mx 3 Ma 3 M
Al v A7 5% x39HE=15F 57 x38HE=5F 57 x38HE=15F
TN T AR 45 F 45 F 45 F
Fz94 0% Algel 2 3% S5 29 3%
A& Ahrsor AhreeR Artrrom
g HolT N FoT g HJolT

o) o) oEol A A 2 AA Bz Fulste] 3t @
$ AR FAEel FEE F, AR FolFE a@ARe 3% WArFEoR, 1
31 &5 Fol T e5d 3% AAFToR 4197 FeadAn

T 903 2ok AFE A AN AbERle, AFEAE Bt B FALR, A}

MigEs 2 2o AFANES Sk

(%, LE7

)

M
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AR

]

;OT
Ho

~
.60

~H
104

o
-

op

o
w

e

12.49

Hr

11.32

12.50

12,51

4.82

12.02

12.04

12.03

—

XV
=
e
N

1.55
23.25
12.18
0.07
0.08

2.50
1543
10.01

0.79

0.31
72.04

2.93
1541
10.10

0.84

0.32
72.04

2.51
15.45
10.00

0.78

0.30

NF

(1 A

3 ALFAE

ke

44 FgH 4L 9

Ho

‘A
Ho

ste] 20039 10

S

A uFAGe A AFANY BB 3RS A

YEE 20049 129714 47ML EoF A%

—

L4
=
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3) @A
NRTE Uz, AR ol B &5 Feltel 3 A Adsgien, g
T A e 2 g HA SES 348 x 10F x 3WROR 90FEHS X 9% P
o] A ulfol mek g Aol wjA et
X LS4 AFAE AP wpA
o SREE AR gl & FolT
EERE 3 Az 3 % 3 &
Al A 10 7Fx38HE-=30F 10°7x38HE-=30F 10-7x38H5-=30F
sE T ANEFT 90 90 + 90 F
%329 0% AbEel Exe) 2% Sel Ex o) 2%
A& AtrEeR ArrEos AbrEow
459 el 459 Tl 459 FolT
4) Fzoe Fu) L Fol
Zzole wek Fabuol el A ke 23 A FxAe FEuldte] 344
A AN Y Bkl BRE T, AR FolTE s@Atne Hx9 2% FEow
BAZE FAFAL, S5 FATE 1 149 go] &5 FopE ALgEte] S5l
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SN HTuE 1
Fi| ALY

2 ESRED) SEF We (LS
SPEL WET M (8
BHCEE WIS

S BT FW WSS
CIMHE 23 dsud 8E
HSE WHEN w

L

et - e

AlgALE = AR Fod7s AR S22 2%E FH7keto] 4543 o6t
Ko, AlFAALRE S ARAEE-S AOAC(1996) WHow EAstlomn, 1 steh3 A&
o

" -1
< % 929 2o AdS2 =T 1078 AtGReH, AAA R e AR B =

) AZ 2 ARHAY 24 IRIE 2APEI S8 A sk
@ P L Y B4
@) =5 2§

=

(4)
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E 92, A AAALRS] ShekA AR

(%, d=71%)

g e o) =+ AbE Fol = =T
8 12.89 13.01 12.92
e 1852 18.50 1851

Z A 457 458 456
A5 5.60 5.59 559
Z3] & 7.75 7.78 7.76
4 0.80 0.81 0.80

2l 0.45 0.45 0.45

v 2] & +A] 22§l 0.71 0.70 0.71
A A (Mcal) 3.07 3.08 3.07

Folguel 98 #9u9 2454 B L AFFY %3

vl 254 Bt

4]

T 40£2TC HHZ 2447 YZd weAle] SAS AFEe] AJRR ALES)
stA AR 4 ZYAHE g 2A L 1A E ZAPEH Y SUE A AAE
A EA ZA 1A E ZAH I 593814 AN EY

A 2 ZAF D 1AAE ZAMH T BdskA A AEHY

H7F A 1A E A BAskAl DA S T
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3=

=9

o Fol7|el I3 FFu7)e A

= =
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2)

o ol 4.0+£1TCelA 1

SEE

]
.

fuse)

X
)

[e]
=

3t pH,

2

ekl

SHA

o]
=

454 37

3) x4 FAFH g

o ol 4.0+£1TCelA 1

SEE

b A%ske] pH, 54,
(APC)

7] e & 2~ (VBN),

]

10

ul
=

, 99, 154

oW
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’

F9lom, TBA,

S
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.
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d 4
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(TBA), 3

A A]

SHAl
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BR
—_
file)
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AALse) $A5H Bt L A%
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2 FAFEH o
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37}

4 7}

545

b X 17 9]

ke
gl

D) Sz FAFr 9
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A 2 =dzE

314

(2) ol3}

wjr
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4 B}
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F AA 29 A%
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4 Fo717 9
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2)

Hol| whol 4.0+1TCelA 1
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2ui

Agesh A

plo

F9) %= (TBA), 3%

Wk

7t
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Pl
T

[e]
=

tol pH,

S

9d A%

34, 64, &

Q)
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2
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[e)
=

sttt pH,

A
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3L

T
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(APC) %
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L
my)

7t 3

= 537} 28] TBA, VBN, APCE 1xd% A H I SAA A
=

o

}_

ol
32

of Sx g g IR F7L

(1) MTT conversion assay

=z N 3t ¢kAA HI7lE= MTT conversion assayE £3le] A A gk WA
ZHF A 3 (HepG2) 9 AAM EF91 fibroblast (NIH/3T3)E 1 x 10 cells/ml® %4
3ol 96 well cell culture platedl] 1500 2 EF3F T 4A17F 37Col A wjFst & 2
i Aga e Sxd 1 2 AN 150u H7Fske] 4841F F7F m stk Al
EFo WA E It well & HEZTR o] &3¥ 3, MTT Gmg/ml) £ 10E 3
7bste] 297F 37Tl A i gFstgieh. v § 1500rpm e & 53F A4 A A &5
S AAZ T DMSO 150uE H71ste] A% formazans S| A AT 2294 30
I g ¥ 492nmolA FREE SAst] dixzTol g A oA EHE %

(2) LDH assay

Fxd digk Alxg &4 AEE dolr 7] 913 LDH release assay: In vitro
Toxicology assay kit Lactate Dehydrogenase based(Sigma, USA)E o]&3}e] A A
Ak, MTT  assayolAdet  TLstA A EFHepG2) et  AAAMEFA
fibroblast(NIH/3T3)E 1 x 10" cells/ml 243} 96 well cell culture platedl] 15040

EFEk ATl 4AZE 37TolA ms & 2 wig A 2 1 2 HA NS
1500 A 7Fake] 48A1%F 71 widstAdth MEF] A E H7Fe welle HE2T2 3
of WSS AE AP o] &8I user's manualel uwhEl A PsATE Lactate
Dehydrogenase Assay mixture A5 F 4o 1/2 w5 H7tste] A olA 30

WA S F 4o 1/10 ¥HE¢] IN HCIE H7Hs $ A490nm-A690nmE 73151

Nl

2
o

H9% A

[
(i
ek
4o
el
A
Lo

v 2%

AZ71 T ¢ABE H7L

D Age 79 #H Az

- 203 -



$ 54 (HdF% 50456g) & 7FE : AlZ7F 5em : 3cm 2] A7)
Y

o] wshEAl 342 ool A@el A 7 Al

0

S5 3714 B9 Al (aerobic plate counts; APC)S #4317 93le] 25~50g¢
el AAM<$-E Whirl-Pak sample bagel ¥Wil ZEAHHE o] &3te] 287 kst
ANBEE AFLEAT ZF 0.1ml == 1l AEE Hshe] 0.1%(W/V) peptone water®l
At FEE AldsE Mt o HIEE AMEstdTh 7 Ed AEE spread
plating method®-& AF&3to] =@st ths 3 3] A (Difco, USA) oAl 7}z 37+

1T, 48413 w5 |4% H=S Logiy CFU/ge = F A8

[

1%

Fzoo] Fol® @9 AMS A9 BEAbE 07 FFAR o 108 Fa
we QA oste] Fastgth Bo), @ 2 WA e nebd AgA R
WE 39 EE 4 Ao HAstel Ptk AAKY WEE SHOR s A
T dETET O 28 A%E 147, % A4S A9 17 2elw AT o
20T H FE 49E 6~97, M T A9 9dow SHskdh

Ao A Aol zme] FAIAEE SAS program(1988)S EAHEAI T t-test
A&l AE7re] EA A zpolS B35

i
i1t
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[§) ’

2L 3% FEOD AU ARG SFFHD FAR FS AT AYF
A, ARAAT 9 ARELS B 93] Uehd vlel 2T ARFAREe Sz A
2% g5 Foloh dxTl vl Este Agelglon], Zxel olFed o
A AR FlTAA R F7ksHE AFolAont FHA Aot Atk AU
EHATE Fxo AR % S5 FolT/k HETe M Fstasd, 58 F2o
FelFuel AL AR FelTeld mzTe Fxe g5 FolFel s #o
(p<0.05) 0.2 Zrhekgith AREEE 2o AR 2 &5 FolPrh gaiel we
AAHE Agolgom, Faol FolFMlAE Fxo AR FolTAN g AN
%S e old@ Ade Fxod fAE 448 AAw g Bxas
e FolFomA ARAAYN ArEgel FRAGE F OBAWDI A

¥ 93 29 Tl 3% AAGY AFFAH A A= FEE

T = S AR Hel T &5 w5
ANEMNA AF (kg) 534.5+6.52 535.00+5.24 534.53+7.82
ANBZzg A= (kg) 652.50+8.25 663.91+4.56 658.24+6.42
A% (kg) 118.00+1.51 128.91+2.02 123.71+1.71
dFZA = (kg) 0.98+0.15 1.07+0.03 1.03+0.04
dAr g HAF (kg) 9.50+0.26" 10.02+0.24 9.92+0.18%
AR g 9.69+0.08 9.36+0.12 9.63+0.15
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L7t o AA7|ZRe]l AuEE FFasked AT 717rEQ BE A
To ANEE fadhe S YT ATIER At 2 S5 T
T7F dizTtel vlE) ok gE =A YEhgon Sx 9 Fof A Sz AR Fo T
7V 55 wol el vlE] okt =A UERSAIRE f-o3 Q1 Aol YEhuA k) 8
Me= 9 3 AL E Yeldles Ao=zy 3wy AL vkl oha
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s, 2 AelM AZ7IRE S BE AT FMEE Sk Bl
o, AR7ITERE S2d AR B S5 Folarh diETel vls va S dER
o, Fxd FoAgHd o8 FxN AR FTIE S5 Foltel vl ot B
HEREARE o A9 Aol vEREA] etk ol d Adb A% glo] FAno
RS ofel Aol atstel Fb wiielm, Ag7Izke] ARLFE Aol g
7} doldk A gAEs} Frhse Aow AR
#0105 Fx2 FAGH I 39 AMS s AZTIZE b S0 wste] mA|=
3
TR AR oz AR T =5 Wl
1< 42.100.08" 43.25+0.05° 42.32+0.04°
34 43.03+0.07 43.22+0.14 42.25+1.24
g (L) 9d 42.35%1.16 44.02+0.57 43.15+0.23
15¢ 45.60+0.04 45.20+0.84 45.95+0.56
21 47.87+1.14 45.42+0.53 46.72+0.67
1< 13.62+0.14 14.60+0.34 14.17+0.05
34 12.72+0.75 14.72+0.14 13.35+0.52
A A I (a) 94 11.09+0.44 14.09+0.17 13.05+0.26
154 11.66+0.57 13.66+0.28 12.64+0.16
21 10.04+0.43 13.68+0.75 11.96+0.34
1< 457+0.11 4.23+0.11 4.51+0.49
34 5.07+0.31 4.95+0.28 5.04+0.46
G = (b) 94 5.91+0.21 6.06+£0.16 5.58+0.72
15¢ 6.85+0.43 6.52+0.41 6.99+0.37
21 6.65+0.35 6.88+0.46 6.96+0.41
e o) AR o AAE p<0.05 FEAA Fod dE FdEREe
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gTE AZ7te] ARgdFE F2ds yehglon, x99 A8 2 S
ol Hl&l Fo A (p<o.05) o= v =

o3 SAA Aol AAAAT F
H7HE yEtdol dx NHAERE
o 7]eldl Aoz wd)

E 107 Fx FoAFEr &9 AAS S AV F oAGE st wsle] uH
= 9

(kg/cm®)

#4717k o= AL Ho T = "ot

19 8.72+0.24° 6.13+0.16" 5.60+0.59"

34 8.34+0.34° 6.05+0.09° 5.55+0.41°

9d 7.23+0.27° 5.34+0.07 4.52+0.29

15 6.44+0.24° 455+0.13° 4.23+0.36"

212 5.23+0.21° 4.01+0.28" 3.26+0.29"

o ol NE ThE HAE p<0.05 FEAA F94 e FF+EF A}

(5) A2k = (TBARS) 9] ¥ 3}

9 AASoIA F2AS 3% FFEOE 474L7 AR SFIHE Folste] A
Wk TAS 4TeA 2143 A ST AL =(TBARS)S ¥Wsts 1
108l e wpel 2o At At ARE SA4se o AW
k3l &) Al 7]+ malonaldehyde$} thiobarbituric acid’} ¥+3-3le] A= 254

FHEARE FA5te HHor BE Ao AF7|zte]l BaiEaE TBAZFE

>
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108, Zxo Fel@e7t 5 AN SA9 A/ F AW E(TBA))

(MA mg/kg)
A7) 7 o= ALE ol &5 F9T
1¢ 0.019+0.002° 0.007+0.001" 0.008+0.003"
3 0.023+0.003" 0.018+0.002" 0.020+0.001"
94 0.038+0.004 0.030+0.004" 0.032+0.004
159 0.087+0.001 0.074+0.001 0.075+0.002
219 0.1000.003 0.086+0.001 0.095+0.003
o 2ol MR THE HAE p<0.05 FFEAAM 4 de HF+EF AL

—~
IS
ot
i)
oX,
o2
N

1Eﬂéli(VBN)94 w3}

T AAGFAA S99 3% FEo2 ML AR 59
s 4 d Rk

Bz Folsto] A
CollAd 2143t AFstds A3 A E

(Volatile basic

o
nitrogen; VBN)2] W3l= ¥ 1099 el wiel Zo) dwyol A4 4SS A5}
= A A7le A (Volatile basic nitrogen; VBN) 492 A& w9l g i oj o
HAEg2 A& AEaAAe] ALgHETt 2 ATolA A AVefdihe FFS A
7|Zbo]l AageE BE Aol ke S22 AR R S5 FolaF dix
Tl wla] vhe St Ve A RS vEdled, 53 A% 399 99 % 16¢
of o4 (p<0.05) ztelE HEFWUTE FHx29 ol el o Fxo Atz &5

o

Fol Tkl felAQl Aok vhehb gk ole@ Avhs Park $(1983)3)
F1993)0] WA kel AoArE FUA @rledze FRe 3
QR st om, Sevket AFTAP) K] B
A7 %

=), B dFAE 4.06~923mg% HAE A

>,
o
o
)
lo
I
N
<
)
p
f

SN

(e3

o
[\
(@)
3
(S}
X
iea
)
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=
o,
of
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¥o,
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fro!

109. x4 FoIFe7t 35 714

o] Wajo] A

28

501:

o

(mg %)

Mo
-

ojn

AL ol

CESH

4.13+0.15 4.06+0.43

4.54+0.21

5.66+0.10 5.48+0.38"

6.35+0.36"

6.33+0.15" 6.55+0.31"

7.31+0.22°

oW

7.48+0.42° 7.26+0.32"

8.45+0.20"

154

9.04+0.31 8.62+0.28

9.02+0.17

21¢

2= p<0.05 el A

=]
=

=
=

o A= o

T (APC) €] W3t

=
[

(7)

shol 4

3% TToE2 ANE AR STFEHE F9

1109 YERA wf

ul
=

o Abg

o Sz

343 94

2

A

9

13_]__

zko] &= LA
S FoG7F PR v 59 F (p<0.05) o2 A e

]

o
B4

ot

=3
il

2.13~5.04log10CFU/cntf

= A=~ -
THTe

Aol A

ooE

ol
b
el

B
—_
fi%e)

el

Aol By Y

s

ur Apge ol

ojn
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= aAehE v

E 110 F29 FolFurt &5 AAS SA9 AL F

ofy

Aol wWste] m)

33
A 713k o] 2= Al Folt o2 ol
14 2.13+0.02 2.16+0.03 2.17+0.02
34 2.75+0.03" 2.55+0.02" 2.60+0.03"
9 3.80+0.01% 3.57+0.05" 3.59+0.04°
15 4.82+0.02 4.69+0.07 4.68+0.03
214 5.04+0.05 4.88+0.03 4.92+0.06
oo Zol HE g2 FAE p<0.0s FEoA 4 de HHrgEea

Was E 106 debd vkel 2ok AdFe] mau), 2ol 24 2L o)A5L B
Wahe WAlE F2e AR 2 &4 Fol T olETel wal AV B fol4
(p<005)0.2 & AFE ANEAE ek Fxo Folgeel s 49 193 3
Ao Fxo) Am FolTrh 25 FATOl Ma RAAMPIHOE B FFE 1
Blo] Fxole ARE Folsh o] o A muh ZwH Aoz wudn
AgFe] auAEe] AEshe §A% 1719 BE JEE BEE B 4G
Fok Fxe) AR 2 25 FolTsh daET Hs fHE<005) R ¥ HFE
Gepon, Hxo el et Hxel AR FTdAd Be AFE U
gout foldel Aol Utk AFF & Adstel AAK Al Qete]
2 o7l @ OEd 9 2A7ES EHon wds: vl AL 5 F
o) AR R 2% FolTFsh hERTl W FAH(pOBOE e FFE e
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LERol 1 B

=

Zhell A A 2k <]

ol el Aug B ow Fzo) Amst $4 FHolTel 447
o ws

Fol el me 914 (p<0.05) 0%
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TR AR e AL Fol &5 F9T
19 5.00+0.06° 6.450.02" 6.05+0.12"
3 4.75+0.05° 6.30+0.03" 6.00+0.07"
WA 9y 4.51£0.06" 6.05+0.08" 5.95+0.14
159 3.80+0.07" 5.1540.05 5.05+0.10"
219 3.00+0.05" 4.25+0.04° 4.10+0.07°
19 5.00+0.08" 5.75+0.14* 5.55+0.64
3% 4.20£0.09 5.250.16 5.20£0.07*
o 9 4.06+0.16" 5.03+0.17* 5.010.24
15 3.98+0.21" 4.95+0.16" 4.70+0.06°
219 3.05+0.07" 454+0.11° 4.35+0.09°
14 5.00+0.05° 7.25+0.09° 7.00+0.06°
3 5.05+0.03° 7.10+0.08" 6.85+0.07"
Ea 9Y 4.99£0.03° 6.70£0.23" 6.10+0.21
159 4.55+0.06° 6.25+0.12° 5.75+0.11
21 4.08+0.09 5.13+0.11° 5.05+0.07°
where Fol Mz g dAE p<.0s FEA F4 Us FHEEFSA
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Fol gt

©

A3Fe %3

=

ol
FHHYE F

o

j=}

s}
112¢] vepch s a17]e] o] 8}
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-
it

o

=5
o

S

Sk
=

@ A 279

@ AR L7 A5 Bt

BAE 2 ZU=HE T

4

kel
o

Zzo Foged o

4 H7L
D Sz FA99H9 9

(1) <3}

2.

ar
N
N
o))
_.DO
!

e
(=)

U
=

)
5%
y

)

o))

ZFol 7F At et

=

pu—

Wt

3l

3

94

H ol G Ef el

xr
e

o))

ol

7F AbR wol el wlal =A vERs o

o]

A

RER

Al g

(Intramudcular fat)olg} & <

ol
5

—~

;OL

ZFzole MRE Fold 9 no aRHoR 4§

ol m

1

kel
=]

d2H = 3

==
=

wmo
o

)

X

o
4

op

AR O]

e

70.54£0.13

il

69.92+0.64
22.56+0.31
6.65+1.07
0.87+0.04

52.05+2.03%

70.54+0.70
22.31+0.24
6.32+1.20
0.83+0.02

44.92+1.40°

- 227 -

22.78+0.20
5.50£0.35
0.88+0.03
55.02+1.07°
24 p<0.05 FF ol A
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=
=

=

p—.

(%)
d28HE 3% (mg/100g)

he Zo AR Y

A (%)
A (%)
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=
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2ol
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SR REESEERE R

=

o

[e)

g 71 = 917

(Cornforth,

XH

[e]

-

=

3

i

0

)

N

o
oy
o]
T

—

1994),

A2} A (Minolta  co,

NN A}
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%38 o] Fo] 7]

=

=
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of

=
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=
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To Bl F94(p<0.05) 2 A YE e,
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&% FolTsh WaT

NER

ol
ol

N

==
=

)
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[0

=

el
.50
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7ol s

A e
e FAEE AEe e
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ST

3H
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4 Qo (Aziz9} Ball, 1995), M= 570l

OFAAl HW, FAE ()7t =& S A drta deA vk

=
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=
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ol
2 BRauEa 9JvH(Giddings, 1977; Renerre, 1986). we}k
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==
=

AE T BET R

F(Drip loss)@ 7F&eoly Q.85

T o =
= 5579

o))
T

HA A

243

KeN
=

= 719 7% (Cooking loss)

fi%e)

Gl

(Drip loss)9] 7% 5%l 2 7149733 (Cooking loss)e] 74§ 25%

o

TolAM Fxe AlR 2 &5 Holg b diETel HE sl yErste,

olgefel oa =z &4 wolT7F AMR Fof el W

A

N

|
=
T
)

_—

wm

oo

AP el Tel A 2] 4 21 (p<0.05)

= UEiT

Aol

pf
-

op

AR O

BT

5.5210.03

il

5.52 0.03

5.51 0.04

pH

50.27+0.31 54.08+0.46" 53.11+0.49"

P (L)

AN
1y

[e]
=3

7.16+0.23 7.09+0.27

7.26£0.20

%4, ANE (a)

5.55+0.11° 5.74+0.14"

4.37+0.11°

(b)

o =N

A0

]

T

Al

20.37+0.61 22.56%0.38

21.43+0.47

4.80+0.31° 4.72+0.29°

5.10+0.37°

AH 7t (kg/e)

2= p<0.05 el A

=]
=

=
=

o A= o

Fol gt

Hols

TEH=

o A7gAolw
AR S F el dE Tl

°
=

<)
=0

E3HA]

A=

=
=

o
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Hla) SA YEbgod o5l Aol fiddth 2 FolgHe Fxd ARt
&5 FoTgtel TuEArY v gl FoHd Aeolrt itk Fwlek o] JF
g Fo] BESAPRAA G e nEe AAGdE LU Fzo AR L o5
FoTF T vl o H(p<0.05) & A YEkon, 2o Fol g A
A Tl o)Al Aol YAAW Fxd &5 FoTIF AAR Fol Tl vl =
S AFES Y gEbd 23 ke n&e Fxd AlE 2 25 Folu o
ol wWla felH(p<005) o Had e BxspHuatel Wge folH
(p<0.05) .2 F7+ES ‘Jr‘ﬂ'k‘i‘:}. o] Folgejl o) Hxo) AEst S HolT
Zbell oA Aol Atk EEXIA WA AWt v EE Fx9 AR
2 &5 Fodrh dzel vl F2oH (<0052 SIS JEpA Fx9 F
A elo] 9% Hx AL S FFel FoHQd Aol ATk
# 114 F2 Fodert 92 A9 At 246 wX= 4P

At 24(%) CES AR FAT T el
] 2] 2 EAHC14:0) 2.45+0.07 2.37+0.06 1.91+0.04
m 2] A~ 5 g 4H(Cl14:1) 0.87+0.02 1.05+0.03 0.2520.02
2 E4HC16:0) 21.45+0.94 19.82+0.41 19.67+0.41
2] =2 4HC16:1) 4.37+0.07 4.30+0.08 4.46+0.26
2~ H o} 24H(C18:0) 10.47+0.16 10.44+0.63 11.08+0.50
<2 4HC18:1) 44.13+2.46" 45.43+1.08" 46.26+0.87°
2] =2 4HC18:2) 15.03+1.06 15.45%0.70 15.23+0.64
2] &= @ 4H(C18:3) 0.99+0.03 1.0620.09 1.050.05
olg}7] =4k 0.25+0.16 0.08+0.27 0.09+0.13
A Ak 34.37+1.59° 32.63+0.87 32.66+0.64"
B s At 65.63+1.24° 67.37+0.57° 67.34+0.66°
B Z 31t/ 3k At 1.9140.13" 2.0520.10° 2.06+0.07"
e Zeo] AR b FHAE p<0.05 FEAM F94 e BFrRFeA
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=
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R

) 771

ol G Ef el M
AT = A aL7]

L.

thzTel Bl 24 (p<0.05) o=

of mla] 2% (p<0.05) 2= 3

o

Bl

A=

ol

moll M= S5 x

he
o

}

kel
pal

Hol G el <

Fol 7ok &4 el el Ha 94 (p<0.05) 0.5 1

ol

=4

9/]

]

(p<0.05) 8.2 FH=&

No
-

ojn

g el

SESH

5.00+0.20°

R

6.00+0.10"
5.55+0.14"
7.05+0.27

6.15+0.17
5.75+0.04"
7.25+0.26"

A= p<0.05 7ol Al

=

=]

HEE A B E=ol A

5.00+0.05"
)

5.00+0.11°

=
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=

=

=
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g 7kl A
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2) F2 FelFule] 9@ AT AFF §A5H B

(1) pH =3}
P A v GEANA FxH 2% FEOE 4HY Tk ARG SFHHE Folste] A

AgE S Al S AT 997 AgetdA 2AME pHe W3 ¥ 1160 uER nps}

Zoh A7) E Agsta djst= Eete] pHe Wshe |

dol dom, Axet £ By 9 AT o FFS mFnh ko =82

ALE g2 o] S AE A A GAle BV H=dl, olw e pHE 55~5
A Atk e pHE A7I1Zre] St wel Frhskm sl Aol 49 R

HiE AAE pH 622 4#A ol & Ao BE Aol Ag7)gte] Z7t

+5 pHE S7hstlom Ald7z ¢t A5 Hes Yl Fx29 Als 2

& FoE gzl vs 4G ]

oA Fx2H Alm FolFoA A7

zpol &= vERA] ekt ol et Ayt

Y
ot -
0,
s
rlo

DH—4 ”ﬂﬁ}e HAA T 59
5(1966)3 & 5(1995)0] A%9 pHE A

o
71 2ko] wf % Fbsare Rash A 43S e, oldw e
A7 FF Kol S s Frelolrlwatel g4 dud 930 Wt A

2

a4 SHE]PJ a8l bR Yote] ATl Wstely @ap Aol EajE o] #7]
drstol=, AE, G % JtRES Ao 7[l¥o] pHYF SrFEThar ®oalst
© 1 (Deymer?} Vandekerckhove, 1979; Bartholmew<®} Blumer, 1977), pH”} =

Awet §A4 BEEe Frkehy pHYF =2 2SS vAEY A4S F3A7

A7 Ee pHE §4& AANGT ST

Ju xR

p
N
D

=

116, Z2 FolFeizk A4 49 4713 B pHel Wkl nH= I

A3 o = AbR Hol T T HolT
14 5.52+0.07° 5.5410.02 5.5310.05
3d 5.55+0.03 5.5610.04 5.5510.04
6 5.61+0.09 5.58+0.03 5.60£0.02
9¢ 5.6310.04 5.60+0.02 5.62+0.05
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S dojmged B Ao mE A oA AF7Igte] AuEdFR Frlete AE
S Uelew, Ex9 Alg @ S5 Fol 7 dE2Tol vle) okt zAasts A E
S Yt oy F979¢ Aol gk AR B 2 FoldF e 93 Fx
o Alg o} S Fo]F7bol| Aol yEhbA &ttt A F7IZE Feb spd ko] Fot
= Sule] ATPe] mzh 2463e] dad 23e 2AR0 4L Folw, A9H
o7 BA7t 24T ¢ Jde Flo] oA A Ho] BEggo] Wolx| 7] wjiot},
¥ 117. 28 FoAgde7F SA SAle A ok A0 Wl nx= JEF
TR A 2717 o) = ALR Fol T S5 Fol T
19 50.28+0.84" 54.08+0.67° 53.11+0.89°
3 51.73+0.94 53.41+0.85° 53.34+0.43°
W (L)
6 53.74+0.41 54.68+0.50 55.10+0.76
9¢ 55.38+0.51 56.93+0.57 56.67+0.64
19 7.26+0.76 7.16+0.71 7.09+0.68
39 6.90+0.69 6.68+0.50 6.63+0.49
A X (a)
6 6.13+0.41 5.63+0.37 5.77+0.20
9¢ 5.07+0.21 5.12+0.17 5.00+0.16
19 4.37+0.84" 4.55+0.49° 474+0.41°
3¢ 4.35+0.27° 4.40+0.34% 4.63+0.46"
3} A (b)
6 457+0.63 5.16+0.14 454+0.24
9¢ 5.06+0.37 5.65+0.10 5.28+0.14
o Zol AR ThE HAE p<0.05 FEAA F9A4 S FHF+EF A}

(4) da="7te] w3l
A v FEANA Fx

ALsE Al S

LR Tom=

4T A 9L3E A %A A
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ol )3k Ao AR
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SESH

21.43+1.11

21.56£0.16

20.37£0.87

23.16+0.73 23.07+0.60

23.43+0.81

25.19+0.61 25.09+0.83

25.48+0.95

6
9¢Y

28.01+0.51 27.72+0.16

27.62%0.72
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#7713k o) =7 NEER= PR

19 5.80+0.61° 5.10+0.22" 4.72+0.18"
34 5.08+0.21° 4.84+0.11° 453+0.16°
6 4.14+0.34 4.41+0.06 4.07+0.12
9 4.04+0.43 3.98+0.09 4.00+0.07

e Fo] ME b2 HAE p<0.05 FEAM FIA A5 BAErRE A

(5) ALk = (TBA)9] ¥ 3}

H A v FEANA F2Y 2% FEOE 45 =3
e SAE 4TolA 99U AstHA S4% AAtsie] Wk 12000 dERd
vhep ok dwbd ow AMAbse= AW ARE SAste W oRE Aol A
gl 93] A 7]+= malonaldehyde®} thiobarbituric acid’} ¥F&3ste] A H= A=
FHEAR SAstE el Az B A2, AN
W FAstA S o8] ¢S wEou B st ti(Tarladgis 5, 1960; Melton,
1983). Brewer 5(1992) malonaldehyde®] %°] 0.2mg/kg °]s} HH7} A A3ttt

St =d 2 AFolA TBAZF= 0.027~0.136 mg/kg B9IZE ¥y 2wk 4km)7 A
< Ao ARHAY, BE Aol AF7|zre] FAaEFF TBAZIE S7Hed=
tl, Deymer 5(1974)°] 252 A 7I3F Foll Aol 7t aiH A 4Fste o] 7hE
d3igtes, &2, AlE B dHslee FAER ESEUHA Freh el S vA
A H i A 7Ike] A Itgol uwhed TBA7]'7} S7ht e Raet dAske AEFS o
Bt A7 w9 299 Als B S 3977 i Tl vls {2 A (p<0.0
o® ye TBAZIE detHlowH, 5‘1‘3@1 TG Hel oM = FxA Alm FolTol
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A 771 3% e A E Fo] T o Zop

19 0.039+0.001° 0.027+0.001" 0.028+0.001"
3 0.071+0.002 0.058+0.002" 0.060+0.003"
64 0.075+0.003" 0.070+0.004" 0.071+0.001"
9d 0.1360.002° 0.110+0.001° 0.112+0.001"

abzro Zol & ThE HAE p<0.05 FEAA oA
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did, ® oﬂ?oﬂﬁg 468~12.31 mg% HHE e v
ARTh & OHOM Aabgd Arle AL g A7 & =

, Park =(1988)°] VBN A 7&7]3to] 733}l uwhe} S7hsh
FS veERRTh =g A7)
o 7b izl wa] wre VBN %S derllEd, 538 A4 693 9dol frelql
(p<0.05) 2ol E YEFWTE Cresopo 5(1978)9 <] 3} 2
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A7) 3¢ o) &= ALE o &5 AT
19 4.75+0.04 4.68+0.03 4.73+0.05
3 6.50+0.03 6.32+0.04 6.44%0.04
64 8.86+0.04 7.13£0.04" 7.25£0.03"
9 12..31+0.06" 10.45+0.05" 10.97+0.04

PR Eo AR B8 HAE p<0.0b FEoAA FoA e BHEEEFE AR

(7) Fd5(APC)e| W3t

HA vFEANA FE2A 2% FEoR 45U B AR SFFHE Foste] A
AL SAS 4T 99U et FARE e WEle ¥ 1220 JEbd wp
oF 2ok A2 vAEe] AFst=d vl 5 AV HER YF2E oA
A713ke] AHEFE mAES] = FFEHA "k 2 Aol ARV B F
e Fx29 AR 9 55 FJodTvh dixTed vE A 39olFRE foA
(p<0.05) 0.2 SHA YEpson Fxo FoledA Fxd Alg gol oA foA
(p<0.05) 0.2 74%He Yepdth T3 F3F4E 3.09~5.70logCFU/ent ¥ 912 W] 1l

[
o

et Foa oz BuETh olelet As= Zxole] Zelvne
=

o A& AAFAL Aow ArHH, wF 2
o

F 122, 2N FolFdErt A S ARV Fot T WEte] vAE 9F

(log10CFU/cr)

A&713k ey AbR Fo T T wAT
14 3.09£0.03 3.1610.04 3.16£0.05
3d 3.80+0.04" 3.20+0.03° 3.49+0.04
6 4.85+0.04" 4.46%0.03° 4.65+0.02
9¢Y 5.70+0.03" 5.39+0.04" 5.65+0.05"
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T AR o = AbR Fol T =T v

19 5.00+0.08" 6.15+0.21° 6.10+0.16

3 4.97+0.34" 6.10+0.20 6.00+0.14*
w /\H

6 4.60+0.18" 5.15+0.07° 4.95+0.11°

9 3.99+0.16 4.25+0.32 4.05+0.16

19 5.00+0.11" 5.75+0.27 5.55+0.19

3Y 4.75+0.09" 5.15+0.31° 5.05+0.13
9l ¥

6 4.20+0.15" 4.95+0.18" 4.70+0.12*

92 4.00+0.21 4.54+0.56 4.25+0.34

19 5.00+0.22° 7.25+0.41° 7.05+0.18"

3y 4.99+0.08° 7.10+0.27° 7.02+0.32°
)

6 4.70+0.09° 6.56+0.54 6.25+0.10"

9¢ 4.05+0.16" 5.05+0.41° 4.47+0.18

abro zol N g2 HAE p<0.05 FENA F9A JS HIF+EFA)

oo fA W KEIA Fxol 29 FEO 459 Fo ARG S5
ofste] AT SHL ACAHA 997 AFFHEA BHF §A5HL e gk
g $5uT ARYUE FOT W SEW pHe| e wstsh A9 3w
FAEY FA Tel3 BER A WA, B R Fule AHEA} QAT F
= ForM st
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A Zzedol We HAA Bt

(1) Fx90] in vitro A AEY dAIZAH A v A= &

=z 12 AAYe] in vitro oA HIHAMEF (HepG2)et AFotAlET
(NIH/3T3)e] thirt&dAe mAe= JaFS FAHS 7] $93l HAAlgk MTT conversion
assay® A¥e 29 156 9 2% 169 AT S22 12 A e b 2Tl o
ato] Al thAbg Aol oAl FEol fle Aom yewow, AfolAl 2T o
ME sl EE 125% 7Rl Z47F 31%, 29%% 30%] o)A T oA aE B
Rom 2 oY FE7F AAagel wied xR eh FARE Al XA EA S YER AT
(p<0.05).

ZxMo| MEZLjAL EAMof o|x|= Ak (MTT conversion assay in HepG2)

(%

q

20
ol

M| Z CH A}

50% 25% 12.80% 6.25% 3.13% 1.56% 0.78%

CPeEY

% 15, &9 H7b FE0] HepG2ol Al EdiAlel v 2x]= <4 &
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ZxMol MzEjAL Mol o|x|= P& (MTT conversion assay in NIH/3T3)
100
80
9
=~ 60
30
a
s
B 40
E4
20
0
50% 25% 12.50% 6.25% 3.13% 1.56% 0.78% 0.39% 0.20% 0.10%
M=z
a9 16, Sz H7F 0] NIH/3T39 AlE that &4 njx= g8k

(2) x99 in vitro A X=X

Zx o] Al x| n = 93L LDH release assay WS o] &34
=2 HGrtstgd (¥ 17, 29 18). LDH release assay 23 7FehA
A s = 50%0 A 125% 74 Al ER EA4FS oF7| 8 I (p<0.05), A FrobAl 5o o
A X FE 0.78% 7HA AEE £4S o7 8 th(p<0.001).

o,

al

rr
o
ﬁ:

M
o
—
\]

=2 A7beEe] HrpGeel Al 524l vz

oft

% 18, Fx FH7bgEel NIH/3T39] Al 54 mA= 9
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Absorbance (A490nm-A690nm)

o O O o o o o o

.07
.06
.05
.04
.03
.02
.01
.00

eEL

ol =M =1 (LDH release assay in NIH/3T3)

—e—NIH/3T3
—@— control

50% 25% 12.50% 6.25% 3.13% 1.56% 0.78%

5] Afuj %
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Sxdor HAF 4°C Y& AA g7 549 3714 vA=E (APC)ol digh
gate BAe AN A 1 1249 2o FxE 7EL AAS dxTe 27
5714 HAE FE= HXx FAZF 512 Log Unit, 3% X0 1&, 38 58 2 787

1
T AYTe 37 MAE e tizTek fFeld Aok /it Ly 5

Al
h=4 hl
32 7E A Agge A 39 olF dEg Bu mAdEsHA A% rHEes o

¥ 124. APC values on refrigerated (4°C) beef loins treated with different levels of
bamboo vinegar liquor(BVL)

A1 Logiy CFU/g
S 0 3% 6
Control/7min 5.12° 5.68° 6.81°
3% BVL/1 min 5.00° 5.42% 6.78"
3% BVL/3 min 465 5.39" 6.40
3% BVL/5 min 462 5.06% 6.26"
3% BVL/7 min 457 4.93¢ 6.17°

abepr o zo] AR T2 A p<0.05 FEo A f9)4

oL
%0,
oo
ot
el
-+
=]
N
to
)

¥ 125 45% HxAow 58 HAI 4T IF 7] 549
(APC)oll digt &=

A = =
3713 vAE v HA AF 453 Log Unit, 45% x| 1, 3%, 5% 2 73t

A Ao 3714 vAE = 72 420, 401, 382 ¥ 377 Log unit=A i1
07 Log unit °’% &714 & W) Ao FAE vehiodch =3 45% Frow

AN A TE £C A% 620l 480 Log unit2A vl A=A A4
Nem, A4 92 Fok VAT AL fAAAY. dutHow
A MRS S AAFOR B pHolA NE v e

HA ARl S7kstm2A 7°C AR 79 ¢ Fod ez 2AE YEHATHKIm

4z

Lo
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5). T3 f71A5 e v pHolA drE e sg]® AR A (dissociated molecules) 2}
= A 2 AbEA(undissociated molecule)dl] 71918k & F-sj g Aol F A A

A 3 Aoz 1e ¥ Y HKim¥®} Marshall, Ray$} Sandine).

45% =z N HA Aol TE/A F7FAS w d5-317] Sl

EAstE & o AT g7 a3Aoldnh e HAG dEz2TeE A% 6
A

U oI 459 R XA AHA 480l BAST Aoz PAAY.
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=
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BA Zzoe Wy A%9 94 2 nABSH WS Age]
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¥ 125. APC values on refrigerated (4°C) beef loins treated with different levels of

bamboo vinegar liquor(BVL).

A1 Logiy CFU/g
S 0 3% 6% 94
Control/7min 453° 5.80° 6.86 8.25°
45% BVL/1 min 4.20° 5.21° 6.71 8.30°
45% BVL/3 min 4.01° 4.68° 5.80 7.35
45% BVL/5 min 3.82™ 4.56° 5.26° 7.12°
45% BVL/7 min 377 431¢ 517 6.83°

W Fo) AR e AAE p<0.06 FEAM FA4 A BAEEE AL

X 1262 6.0% FxAoz 5 A 4T ¥F 917 49 3714 vAE
(APC)ell et e #45 AAIg Adfo|th, & A4 A= 6.0% FxH9 A
Alzbol 3-TE7AA Z7hlS w (F)gsthute] e FAate] Fx 9 Fo AA 97 F
Aol EAetE & Fu Ao #art aaFoldut. FEE AAT gExTe A
F 6 olFE A5 AR Hifo] o] 2 go] B o HrhES
th 6.0% F2Ho R 36 HE 7= 4T AF 6Y s 18 78 AYTFE A 9
A FF MAESY A dAGS e dEA F29S 4T B A5
A 2 A= fiﬂ”d W71E A A K& ASEIEAR AEE £ As A
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¥ 126. APC values on refrigerated (4°C) beef loins treated with different levels of

bamboo vinegar liquor(BVL)

A1 Logiy CFU/g
S 0 3% 6% 94
Control/7min 4.37° 5.687 6.76" 8.207
6% BVL/1 min 3.98% 485 6.07° 7.83°
6% BVL/3 min 370 4.26" 5.73" 6.35"
6% BVL/5 min 3.43° 4.15° 5.32¢ 6.16™
6% BVL/7 min 3.30° 4,03 5.01° 5.92°

wege o AR e FAL p<005 FEAA FoA4 g AELEFLA.
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¥ 127. APC values on refrigerated (4°C) beef loins treated with different levels of

bamboo vinegar liquor(BVL) for 5 min

A1 Logio CFU/g
S 0 3% 6% 94
Control/5min 458" 5.72° 6.95" 8.15"
3.0% BVL/5 min 403" 490 6.07° 7617
45% BVL/5 min 3.89 471° 5.76° 6.97°
6.0% BVL/5 min 345" 443 553 6.21°

Wege o AR e FAE p<00s FEAA FAA4 g AELEFA.

A A%AE WAZ ol g5l FEY MR %ﬁ-‘% waam. e
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Salmonella spp., S. aureus spp. @ E. coli spp.& 4°C A% 64 & x4 Rt} Fo
A AE YEPWORZA 29 Fof a7 FAY AT H A% tEAAE e

Wl agEgAter gzl drde qgtse A f71akA g 7l

73 Aoz deA AdHKim 5 1999; Kim¥# Marshall 2000). SZ A& A4S F
skt Ju| At ZAbE o] HE fU)bS el ¢ pHE YE s AR IH A

]
Stk B AT Avt: #9317 5HL 4560% Fxd 572 DA § AL

AAsE atar AFo Aibest BT = Qe F Fod AT ASEdEs MAES
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¥ 128. Microbiological changes on refrigerated (4°C) beef loins treated with 6.0%

of bamboo vinegar liquor(BVL) for 7 min

A7 Logi CFU/g
Salmonella spp. S. aureus spp. E. coli spp.
= 2 0d 6 0d 6 0 6
Control/7min 7 13° 21" 26" 23" 31°
6.0% BVL/7
1° 5 10° 15 6" 10°

min

a,b

m

e F9 A2 BB FAE p<005 FEAA FoI4 U FTEFOA

F 129+ 45% FEAd -7 HAF F 4°ColA Bag AA F-arv]

off
o>
1o

2] (appearance)o| "= dFS A3 Aot} 45% FHx Ao 3-5F A
AA 17 = A 6Y o = o4 Zol7F AT (p>0.05). 18] 4T

A 9ol A= dEzTEY 794 (<0052 2 sHS YERATH

)
=)

-
A

¥ 129. Changes of appearance scores on beef loins treated with different exposure

times of 4.5% bamboo vinegar liquor(BVL) during storage at 4TC

Rk Appearance scores
S 0 3% 6% 94
Control/7min 5.50° 5.50° 5.00 3.25"
45% BVL/3 min 5.50° 5.25% 5.00° 350"
45% BVL/5 min 5.00" 5.00" 5.00° 350"
4.5% BVL/7 min 4.50° 4.50° 4.25 350"

Wege o AR e FAE p<005 FEAA Fo4 g AELEFLA.
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F 1302 45% FHxAo| 3-78 HAT AA AAS SAS
(odor)ell WA= G&FE A3 Aypolt}h, 45% HZ o 3-58 AT AA F$u
715 4T A% 69 FF dETok o3 Aeol7b gl 45% Fxoqo=m 7 A
& AgTE 39 ARG oF dExTet foA Aol vETh 2
et #AeH7t A 45% F29 A FolA 358 AT 579 ] &
A A EC] 4T A 39 FtF dxTo 7R 2 AT Br} 3
Ex A
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times of 4.5% bamboo vinegar liquor(BVL) during storage at 4C
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