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SUMMARY

I. Title

Studies on production and utilization of a functional meat in Korean

native Ogol fowl

. Objectives and Significances of the Research and
Development

The Uruguay Round of the GATT that had reached an agreement,
and World Trade Organization was started, calling for the free trade
atmosphere including the area of services and livestock commodities.
Therefore, the farm sector was forced to pay much attention to
coping with such a changing trade environment. The best way to
survive in the today’s competitive world economic system is to
increase the competitiveness. There is no exception even in the case
of fowl industry. It becomes imminent to make the industry
competitive by cut down production cost, improving meat quality and
developing a functional livestock products. The base of the
competition highly rely on the increase of the productivity, which also
requires improving the quality and sanitation, and consumer services
for the products. It is necessary to change the traditional concepts of
production shifting from the farm to consumption level in working
out the production and competition.

The Korean native fowl and Korean native Ogol fowls are
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distinctly from any other importing breeds, such as special taste and
meat quality. In these days, Korean likes Korean native fowl and
Korean native Ogol fowls by special taste and meat quality, but
improving index of economic traits was lower than other imported
breeds, as uniformity, laying and growing performance etc. It is
necessary that preservation of Korean native fowl pure line,
production and utilization by crossing, and establish optimum feeding
system. It becomes increase the competitiveness and develop
traditional food of special chicken meat.

In order to product special chicken meat of Korean native fowl
and Korean native Ogol fowls, study on performance test improved
Korean native fowl and Korean native Ogol fowl and on establishment
of optimal feeding system of functional meat production. It becomes to
supply the guide of rearing, establish of health food production,
production and supply of a functional chicken meat. Therefore increasing

income of the production farmer and improving national healthy.

II. Contents and Scope of the Research and Development

This study was conducted to obtain production abilities, establish
feeding system, and to compare the. meat characteristics produced
from Korean native Ogol fowl. Investigation of physico-chemical
properties of Korean native Ogol fowl meat, and Korean native Ogol
fowl meat(F2). Manufacture of health food using Korean native

Ogol fowl meat(F2), effect of feeding Ogol fowl meat-bone extracts
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on growth rate and plasma triglyceride(TG) levels in rat. Lipid
oxidation and sensory panel test of Ogol meat-bone extracts during

storage.

1. Performance and meat characteristic in crossbreeds
between Korean native Ogol fowl and improved Korean
native fowl

1) Study on performance test improved Korean native fowl.

This study was conducted to performance and carcass traits of

improved Korean native fowl(KNF)XRhode Island Red(RIR).

2) Study on performance test Korean native Ogol fowl(F2).
This study was conducted to estimate production capacity of
improved Korean native fowl(KNF XRIR,%)XKorean native Ogol

fowl(KNOF, ¢ ), growing performance and carcass traits.

2. Studies on establishment of optimal feeding system of
functional meat production in Korean native Ogol fowl

1) Studies on establishment of optimal feeding system.
This experiment was conducted to investigate growing
performance by different feeding program in order to three feed

trials from hatch to 16 weeks of age.

2) Studies on rearing program of functional meat production in
Korean native Ogol fowl.

This experiment was conducted to investigate commercial broiler
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and Korean native Ogol fowl breeds in order to compared growing
characteristics at rearing period of commercial broiler and Korean

native Ogol fowl.

3. Manufacture of health food using Korean native Ogol fowl
meat

1) Investigation of physico-chemical properties of Korean native
Ogol fowl meat and Korean native Ogol fow! meat(F2).

This study was conducted to compare the physico-chemicgl
properties of Korean native Ogol fowl meat and Korean native Ogol
fowl meat(F2). The Korean native Ogol fowl meat(F2) were produced
from Korean native Ogol fowl(3)Ximproved Korean native fowl(%)
and the physico-chemical characteristics were investigated. The meat
characteristics was examined as moisture contents, fat contents,
mineral and amino acids, fatty acids, water holding capacity(WHC),

cooking losses shear forces(WBS) etc.

2) Manufacture of health food using Korean native Ogol fowl
meat(F2).

The meat from Korean native Ogol fowl(F2) was hydrolyzed at
45°C for 4 hrs with different concentrations of the protease enzymes,
Flavourzyme such as 0%(T1), 0.01%(T2), 0.1%(T3) and 0.5%(T4).
The results of amino acid compositions and sensory panel tests were

examined.

3) Effect of feeding Ogol fowl meat-bone extracts on growth
rate and plasma triglyceride(TG) levels in rat.
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Rats(S.D, %) were fed with normal feed(T1), normal feed+
medicinal herb extracts(T2), normal feed+Ogol fowl meat-bone
extracts(T3), normal feed+mixture of Ogol fowl meat-bone extracts
hydrolyzed with Flavourzyme 0.19%6 and medicinal extracts(T4) for 35
days. The effect on glucose levels and hormones in rat were
investigated and the results were examined. And, the effect on
immunization response in rat was investigated and the results were

examined.

4) Lipid oxidation and sensory panel test of Ogol meat-bone
extracts during storage.

The medicinal extracts(T1), Ogol meat-bone extracts(T2), Korean
native Ogol meat-bone extracts(T3), Korean native Ogol fowl
meat-bone extracts hydrolyzed with Flavourzyme(T4) were pouch
packaged and stored at 37C. TBA, VBN, pH, Total microbial counts
and sensory panel tests were conducted and the results were

examined.

IV. Results and Their Utilization Plans

1. Performance and meat characteristic in cross
breeds between Korean native Ogol fowl and
improved Korean native fowl

<Exp.1> Study on performance test improved Korean native fowl

This study was conducted to estimate production capacity of

Korean native fowl(KNF)X Rhode Island Red(RIR). The experiment of
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KNF X RIR(600 birds) was conducted for 64 weeks were Dec. 5. 1998.
to Feb. 25. 2000.

D

Viability to 20 weeks of Korean native dark brown strain X
Rhode Island Red(DR), Korean native light brown strainX
Rhode Island Red(LR), Korean native dark brown strain X Rhode
Island Red(DR) were 96.0%, 98.5%, 97.5% and viability for egg
laying period(from 21 to 64 weeks) ‘were 90.1%, 94.9%6, 96.9%,
respectively.

Body weights of improved Korean native fowl strains in 20

weeks were DR 1,814g, LR 1,870g, BR 1919g, and in 64 weeks

DR 2,098g, LR 2,129g, BR 2,160g, respectively.

3)

4)

6)

Feed intake of 3 strains for 20 weeks were DR 9,759g, LR
9,683g, BR 9,782g and feed intake for egg laying pe;riod( from
21 to 64 weeks) were DR 33,499g, LR 33,216g, BR 31,771g
respectively.

Feed conversion were DR 5.33, LR 5.18, BR 5.16 for 20 weeks
and DR 3.03, LR 294, BR 3.26 for egg laying period{from 21 to
64 weeks).

The fist eggs of DR, LR and BR strains were produced at 145
days, 143.8 days and 1450 days. The average egg wéights for
64 weeks were 52.1g, 52.0g and 52.0g, respectively.

Egg production for 64 weeks of DR, LR and BR strains were
65.5%, 67.2%, 65.8% and the number of eggs for 64 weeks

were 215.0 eggs, 221.0 eggs, 216.3 eggs, respectively.
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<Exp.2> Study on performance test Korean native Ogol fowl

This study was conducted to estimate production capacity of
improved Korean native fowl($)XKorean native Ogol fowl(%)
crossbreds(F2). The experiment was conducted for 16 weeks from
Mar. 10. 2000. to Jun. 30. 2000.

1) Viability by 16 weeks of OXDR, OXLR, OXBR strains were
93.8%, 93.3% and 92.8%, respectively.

2) The body weights of OXDR, OXLR, OXBR strains were
1,618g, 1,673g, 1645g at 16 weeks of age, and feed intake of
stains were 7470g, 7460g, 7,415g and feed conversion ratios
were 4.74, 4.60, 4.64, by 16 weeks of age respectively.

3) The dressed carcass weights of OXDR, OXLR and OXBR
strains were 1,230g, 1,243g, 1,246g, and the dressed carcass
percentages of stains were 72.9%, 73.0%, 72.9%, at 16 weeks of

age, respectively.

2. Studies on establishment of optimal feeding system
of functional meat production in Korean native Ogol
fowl(F2).

<Exp.}> Studies on establishment of optimal feeding system

This experiment was conducted to investigate growing
performance by different feeding program in order to three feed
trials of broiler feeding program from hatch to 16 weeks of age(Tl),
broiler feeding program from hatch to 8 weeks of age and low
energy feeding program from 8 to 16 weeks of age(T2) and low

energy feeding program from hatch to 8 weeks of age and broiler
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feeding program from 8 to 16 weeks of age(T3). A total of 1,224

birds produced from Korean Native Ogol fowl(F2) used for 16 weeks

in National Livestock Research Institute(NLRI), R.D.A., from Sept. 3,
1999. to Dec. 25. 1999.

1)

2)

3)

4)

Viabilities of T1, T2 and T3 were 97.3%, 98.8% and 98.8% not
significantly different among feed treatment during 0~16 weeks
of age.

Body weights of feed treatment were 1,650g~1,679g, at 16
weeks.

Feed intake of T1, T2 and T3 were 7,277g, 7,691g and 7,213g
respectively, at 0~16 weeks.

Feed conversion of T1, T2 and T3 were 443, 471 and 4.46,

respectively, at 0~16 weeks.

5) The live weight/dressed weight of T1, T2 and T3 were 73.2%,

6)

7)

8)

73.3% and 729%, respectively, in which no significant
differences were detected.

In terms of carcass rates of parts meat and chemical
composition, no significant differences were detected among the
treatment groups.

Water holding capacity and cooking loss of T1, T2 and T3
meat were 58.95%, 59.93%, 60.24% and 21.38%, 21.73%, 20.42%,
not significantly different among feed treatment, but shear
force were 0.83kg/cw, 1.12kg/cni and 1.42kg/cnf, T3 was higher
than T1, at 16 weeks of age.

Feed cost per kg body weight gain of Tl, T2 and T3 were
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1,198W, 1,164% and 1,330%, respectively, T2 was lower than
T1 and T3, at 16 weeks of age.

<Exp.2> Studies on rearing program of functional meat
production in Korean native Ogol fowl.

This experiment was conducted to investigate commercial broiler
and Korean native Ogol fowl(F2) breeds in order to compared
growing  characteristics at rearing period of commercial
broiler(control) and Korean native Ogol fowl(F2, treatment). A total
of 600 birds produced from commercial broiler and Korean native
Ogol fowl(F2) used for 7(commercial broiler) and 16(Korean native
Ogol fowl) weeks in National Livestock Research Institute(NLRI),
R.D.A., from May. 8. 2001. to Aug. 28. 2001

1) Hatchability of control and treatment were 93.9% and 89.6%,
control was higher than treatment.

2) Body weights of control and treatment were 2,427g and 624g,
at 7 weeks of age. Feed intake of control and treatment were
5,125g  and 1,864g respectively, at 0~7 weeks of age.

3) Feed conversion of control and treatment were 2.30 and 3.16,
respectively, at 0~7 weeks of age.

4) The carcass rates of control and treatment were 70.9% and
65.5%, respectively, in which control was higher than treatment
at 7(control).and 16(control) weeks of age.

5) Water holding capacity and cooking loss of control and

treatment were 61.45%, 59.71% and 2554%, 23.18%,
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respectively. Shear force were 0.8lkg/ar and 1.12kg/cm,
treatment was higher than control, at 7 weeks(control) and 16

weeks(control) of age.

3. Manufacture of health food using Korean native
Ogol fowl meat

<Exp.1-1> Investigation of physico-chemical properties of
Korean native Ogol fowl meat

The moisture contents of Ogol fow]l meat were 75.98+0.08% for
male and 73.82%£0.70% for female. The fat contents of Ogol fowl
meat were 0.11+001% for male and 0.40%0.10% for female. The
fat contents in Ogol fowl meat were significantly lower than those
in broiler meat(1.19£0.19%)(P<.05). They were not significantly
different in the contents of mineral and amino acids. In fatty acid
compositions, polyunsaturated fatty acids(PUFA) were highest in
Ogol fowl meat from male (38.25%£228%) and followed by Ogol
fowl meat from female(26.85£4.21%) and broiler meat(5.66%+0.90%).
The contents of omega-3-fatty acids were 5.04+046% for Ogol
fowl meat from male, 1.89+0.49% for Ogol fowl meat from female
and 059%x0.03% for broiler meat, respectivelv. The contents of
n-6/n-3 fatty acids in Ogol fowl meat were 6.65-13.9%1.59/1,
whereas those in broiler meat were 25.70/1. Therefore, Ogol fowl
meat contained better compositions of fatty acids than those of
broiler meat.

The water holding capacity(WHC) of Ogol fowl meat was 34.96%
0.45% and 36.53+£0.52%. The values were similar with that of broiler
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meat(36.77%£0.24). The cooking losses were lower for Ogol fowl meat
from male(23.89%£0.30%) and Ogol fowl meat from female (26.27%
0.91%) than those for broiler meat(27.51%£0.40%). The Warner-
Braztler shear forces(WBS) were lower in broiler meat than those in
fowl meat(2.68+0.32kg/0.5inch’ for male and 2.23%0.06kg/0.5inch’ for

female).

<Exp.1-2> Investigation of physico-chemical properties of
Korean native Ogol fowl meat(F2)

The Korean native Ogol fowl meat(F2) were produced from
Korean native Ogol fowl( %) Ximproved Korean native fowl($) and
the physico—chemical characteristics were investigated.

The Korean native Ogol fowl meat(F2) had significantly lower
moisture and fat contents and higher protein contents than broiler
meat(P<.05).

The meat from Korean native Ogol fowl(F2) were significantly
higher in Ca contents(103.66*8.56ppm for male and 123.55%+10.11ppm
for female) and significantly lower in Fe contents(4.89%1.05ppm for
male and 6.33+2.24ppm for female) and Zn contents(6.11+1.05ppm for
male and 6.89+0.93ppm for female) than broiler meat. The meat from
Korean native Ogol fow!(F2) had significantly higher in the contents
of essential amino acids such as Cystine, Serine, Leucine,
Phenylalanine, Arginine, Proline than broiler meat (P<.05). In fatty
acid compositions, the broiler meat contained more oleic acids(C18:1

n-9; 43.10x1.75%) than the meat from Korean native Ogol
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fowl(F2)(31.88+4.27% for male and 3848%2.21% for female). The
meat fro Korean native Cgol fowl(F2) contained
docosahexaenoic(DHA;5.4711.59% for male and 2.89%178% for
female), whereas EPA and DHA were not detected in broiler meat.
However, the contents of n-6/n-3 fatty acids were 2571%39 for
broiler meat, 3.8611.35 for Korean native Ogol fowl meat from male
and 6.14%256 for Korean native Ogol fowl meat from female.
Therefore, the broiler contained better compositions of fatty acids
than meat from Korean native Ogol fowl(F2).

The water holding capacity(WHC) were 60.271£4.56% for Korean
native Ogol fowl meat from male and 59.1515.38% for Korean native
Ogol fowl meat from female. The WHC values were higher of meat
from Korean native Ogol fowl(F2) than those of broiler meat(55.25%+
3.25%). The cooking losses(%) were 21.04%152-21.31%£2.72% for
Korean native Ogol fowl meat and 22.34+2.16% for broiler meat. The
Warner-Braztler shear forces(WBS) were lower in meat from Korean
native Ogol fowl(F2)(1.07+0.27kg/05inch’ for male and 1.17%0.4lkeg
/05inch®  for female) than broiler meat(1.77+0.28kg/0.5inch?).
Therefore, the meat from Korean native Ogol fowl(F2) was more
tender than the broiler meat. There was a significant difference
between CIE L values(lightness)(P<.05) of the Korean native Ogol
fowl meat and broiler meat. The Korean native Ogol fowl meat(F2)

of CIE L values were 56.972.33 for male and 58.06+3.79 for female.
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<Exp.2> Manufacture of health food using Ogol fowl
meat(F2)

The meat from Ogol fowl(F2) was hydrolyzed at 45C for 4 hrs
with different concentrations of the protease enzymes, Flavourzyme
such as 0%(T1), 0.01%(T2), 0.1%(T3) and 05%(T4). After treatments
of protease enzymes, they were boiled with medicinal herbs to
produce the meat-bone extract. The results of amino acid
compositions and sensory panel tests were as follows.

The concentrations of amino acids were increased as addition
levels of Flavour enzymes increased(T1 : 5.056%, T2 : 12.252%, T3
0 19.219%, T4 : 1868%). However, there was no increase in the
contents of amino acids more than the addition levels of 0.1%
(w/w).

In sensory panel tests, the Ogol meat-bone extracts containing
0.01~0.1% of Flavourzyme had similar or better scores in appearance,
flavor, taste and overall palatability when compared to control(no
treatment with Flavourzyme). However, the Ogol meat-bone extracts
containing 0.5% of Flavourzyme had lower scores in appearance,
flavor, taste and overall palatability than control. Also, the Ogol
meat-bone extracts containing 0.5% of Flavourzyme -had more

off-flavor than control.

<Exp.3> Lipid oxidation and sensory panel test of Ogol
meat-bone extracts during storage

The medicinal extracts(T1), Ogol meat-bone extracts(T2), Korean

native Ogol meat-bone extracts(T3), Korean native Ogol fowl
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meat-bone extracts hydrolyzed with Flavourzyme(T4) were pouch
packaged and stored at 37C. TBA, VBN, pH, total microbial counts
and sensory panel tests were conducted and the results were as
follows:

There were no changes in TBA values, VBN, and total microbial
counts during storage. However, the overall palatability scores were
decreased in sensory panel tests after 42 days of storage. Therefore

the optimum shelf-life was 7 weeks at 37C.

<Exp.4> Effect of feeding Ogol fowl meat-bone extracts(
F2) on growth rate and plasma triglyceride(TG)
levels in rat

Rats(S.D, &) were fed with normal feed(Tl), normal feed+
medicinal herb extracts(T2), normal feed+Ogol fowl meat-bone
extracts(T3), normal feed+mixture of Ogol fowl meat-bone extracts
hydrolyzed with Flavourzyme 0.1% and medicinal extracts(T4) for 35
days. The effects on growth rate and plasma triglyceride(TG) were
investigated and the results were follows:

In the growth rate of rats, control(T1) was 39.96g, TZ was
4456g, T3 was 43.34g, and T4 was 4599¢g after 6 days of feeding
periods.

The growth rates of T2 and T4 were significantly increased when
compared to those of T1. However, there was no significant
difference after 18 days of feeding.

The contents of triglyceride were 62.89%6.24mg/d¢ for T1, 55.70
+6.76mg/d¢ for T2, 43.60+4.68mg/de for T3, 45.00%3.75mg/de for T4.
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There was significant difference between T1 and T4 (P<.05). The
contents of plasma T. Cholesterol were 76.73%295mg/d¢ for T1,
7260+ 3.29mg/de(T2), 78.50%+3.11mg/de(T3), and 75.45+2.19mg/d¢ for
T4.

Rats(S.D, 3) were fed with normal feed(T1), normal feed+
medicinal herb extracts(T2), normal feed+Ogol fowl meat-bone
extracts(T3), normal feed+mixture of Ogol fowl meat-bone extracts
hydrolyzed with Flavourzyme 0.1% and medicinal extracts(T4) for 35
days. The effect on glucose levels and hormones in rat were
investigated and the results were follows:

The plasma glucose levels of rats fed 4 different treatment were
89.45+2.98mg/d¢ for T1, 86.70=7.65mg/d¢ for T2, 87.90+553mg/d¢ for
T3, and 102.27 £5.95mg/de(T4).

The cortisol levels were 0.67nmol/L for T1, 0.49nmol/L for T2,
0.40nmol/L  for T3, 0.49nmol/L for T4. There was significant
difference between T1 and T3(P<.05). The contents of Insulin were
6.7914.64 2 1U/me(T1), 4.93=035.10/mi(T2), 4.64%0.45xIU/me(T3),
562%£0.32x1U/m¢ for T4. The contents of insulin were no
significantly different among different feeding treatments.

Rats(SD, 3) were fed with normal feed(T1), normal feed+
medicinal herb extracts(T2), normal feed+Ogol fowl meat-bone
extracts(T3), normal feed+mixture of Ogol fowl meat-bone extracts
hydrolyzed with Flavourzyme 0.1% and medicinal extracts(T4) for 58
days. The effect on immunization response in rat was investigated

and the results were follows:
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The rats(T2, T3, T4) treated with the antigen which bovine

serum albumin(BSA) and cytokine levels induced as an immunization

response for specific antigen were monitored with control(T1).

The levels of cytokine in rats were no significant difference

among treatments of meat-bone extract(T1, T2, T3), however, rats

fed with the Ogol fowl meat-bone extracts(T2) had higher levels of

v —interferone than control. The levels of IL-4 were not significantly

different among different feeding treatment.

4. Utilization plans

1

Establishment and improvement of pure line of Korean native

fowl and Korean native Ogol fowl.

2) Development and preservation of Korean native Ogol fowl, and

production of high grade functional chicken meat in Korean

native fowl.

3) Establishment of optimal feeding system in Korean native Ogol

4)

5)

fowl.

Development of health specific meat and value-added fowl
products in Korean native Ogol fowl.

We suggest that government support a model project to

concern Korean native commercial chicken.

6) According to these techniques are adjusted to the poultry farm,

these techniques are used as the tool of production and

utilization for the Korean native fowl.

7) With the results of this study, a patent was registered and the
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9

title was “Manufacture method of black hen vapour soup liquid
and product” Patent No. 10-2001-0086749(2001. 6. 26).

In the results from this study, meat-bone extracts had a
significant effect on increasing the body weight gain and
reducing the concentrations of T.G. and aldosterone, which
cause hypertension, cardiac disease or cerebral
hemorrhage(P<.05) in rats. Therefore, the results need to be
propagated through mass communication media or publication.
Any buyer of the patent will be given a right to produce the

Ogol meat-bone extracts on a large scale in pilot plant.
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9 Ag5Y AL 227
- #4g, Poe, 54§, 22
. q___}e:l =
O ezAdg  Agnd|O 23Ads HEAE AL
EAA %3 O +A%aAd Azge 2 A%
AA &Y
SEENTELELE T
O 2374 4FY o18d8|0 LEAE olgs BE ae
3 24 o 54 24}
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T % A7+ AT E R AT YE 2 B
O 23489 &4, 33 |0 BUAEY - 258, A0
A B4 XA O - EL - i 2 o}
o] =4, A At
22O BAE 2wz gAFED |O MEFAAE 3450 g At
(1999) & EA T8 XA} 2 S 54 2A
O 2ZAHR(F2) 55 |O LAY (QA A X AF
3 ZA} A )
- ZAH AR TS B4 B
O A A&7 |O LAdd A&/ A
sAA &9 O ArSaAE 2889 9 AS
AA &9
O 33 wgzg ke s
O ZAHAZ(F2) |0 23 EA4-248 Ao
g, 3etd EAJzA} O 383 E4-gutgdE 2 o
XA Ak B
O AZAEF A= O 2ZAAYHF2) STEFEAZ
O FaMgd+-33A9 A7
715 e INSIFE Az
O AZAEFA g AEFE O F A4 2 ojuxaALr 3
o] olggy B B 4
A O F713d 2 A4 A 24
JAMA | O LEAAH AFa O LutsAS 2 TAgE AF
(2000) T8eAA &9 A4 v
O gurs A e =gt o3}
8 EAdAatel+d
O #Hgzz e AR HE
O 7tEE& AFSAHA A=
OAEFTES o888 A|O 2EF5E-HE
ZFAE "9 2 A0 WE HA, Ed2HE 24
gy 715 74 O "a7l% &4, d9484
O BE3 71/ O =%, Az & AF 4
- A Exd 39 %, 3t B2, Pouch
- 23 g O Mdz=n A3  vBEHAL
- FEVE MY AH T (TBA), #5434 5

O F+871% A




3. A7 & 2 e

. S EAG AFAAGS) gl JF AFEH AT
D AN 2 22Ae BSE
2 a7E oSS A4%7] A% NzAY $EPAE Foo
W5Ee A4 9% T2 AdE AT 2EolJA=HE g
ol g 2 mu A AFAAS($)H 2 2AL) SRR
NSt FAZRG A8A ANE N2AZ TAN A8d FAHA
tho 712FA 9 AAE AABE HSFAE Ve T2aYL
$3te 64FYFY WAL AAAYEY, FoEATEL W4 B

Arstel ABAAE ANE FABRY sz
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oX
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(24
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S
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o
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AEE AN}

2) QAU HGEH 24}

B dTE 9BAL)S AFAAK(S)Y Lol o AuE 0B
Adgre 4554 Ay Astel FYHon, Fazgse 4
4% 245Y, ARCSH, EA4E L BEEHS 2ARIR 3

3t Tt

. E5837] A4S 4% AgdE AASY
LEAHG AtadFA AASH
2 A7 e LEAAF HH AG 4 AEFAq AAE &Y,

, SASAR 2 A F AAEE BASA, exAdEy A
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H 2 & 22|12t eS| wEof ofst

NREM dT

A1 A4 A

A7 EMA 26568)2 AAHE AL FAY dE dFE F E
(1985, 1987, 1989)°] A3} LR E ¢ HEZ FAHoz o}z Exowz
I e dA0H, FFIHI AEL At duHy

b FAEGH FHET ojyet AAPA giE PASFEE gBo o
TEAZE sy, Fadgel AN AAHE 237 e 33

o2 AMAYS Fool AW AAHo2E % $2Y EFL A

7bEel QoM FFZ ' ABL Lol oF mgFe HHo| &
el BEsHRY vt Ade o AR Pz, £33 s
S3Fo o] &5 =, Ohh9 Choi(1979)= White Leghorn 57} A%
S FHUZGAA ALY AFFTY AELELS 1.25%] HERAEHE Y
BT Busigd. AFol g FFFAERE o] RuHAE
dl, Ohh 5(1980)2 White Leghorn® AISzF oA 4.36~10.07%9]
FERAEHRE BIstY 29, Choi(1980)= White Plymouth Rockd}
White Cornish®}9] RZoA -003~-66%2 AZZANEZHE HudY
o AlS 278 QoA X Ohh®} Choi(1979)= White Leghorng ©]%

@ ZYNGAN BREFO £FRT 009~-658%] BERA LA 3
&% RaAth 2e 3 Cheong 5(1985)& Z4H4 %, 29 2 491
F%E AAastel wAE FaBAYA o FERALHLS 3
Hstel 487 AN £F0) sHeozRy Ty FEE 24T 4

Qe A2E AN 5 9
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e

e BRAANGH AFFH] 2l A% MFANHFT A

52 % 03AS WFS YUY 3YLFEF 455

U W\

sl SRRl EANFFRTG S5 EFL AL
AF

33t7] st} AAlsH



A2 A A g L Py
<AE 1> AFAANG @ o ZA9 ASEH HAA
1. Ag713 2@ B34

B A7 A¥re 1908d 119 14Y0l qdsd B3 129 59
o wA, §%E Astd 20008 29 25YNA F 645 (489) Tk
NRe ANEAT, NEAAE NBLARS B AASARRA 2R

AERIELET-L

Aest 3AF AN, FAA, T4 SR 2Eordd
=Y A4RES wuig 22w A 60059 LEFA(D) 200578 FAIEA
oo, Al@A = Table 17} 2t}

Table 1. M¥jZ2¥ L FA ¢

A g o uf £ 3} A TT
DR AEAAAG(SIXxZEctdA=d=(]), ¢ 200
LR BaAAAS ()X 2EolRA=Y=(R), & 200
BR SAAYR(S)Xx 2ol dA=d=(R), ¢ 200
00 LEA(L)IXLEA(SL), § 200

3. A1 @A AHgae

7 Abg
24 A% AN ARG Pt 67 AN §F o)A, T~1653
77 FiFAolA, 165 B RE Aol Kol 1zbe] 254 A1 53



Y. Abs 89 A A

AtgE AlE WBARE TSIste 0~65 74 oA Holg, 7~16
FHNA FHolal, 17TFH~AS27] 7tAE & yola L Addu|A}
g Af AUES FAsgon 205 olFr AVIAARE F
o st gitt.

Table 2. 59717t vl@dAlg AER

diAE | o’ Hete] | F Holg] | & Yol AEFA
Hoi7|zk 0~65 7~167F 16~195 | 205 °o|%
CP (%) 18.0°] % 16.00]7¢ 12.001% 15.50}4
ME(kd/kg) | 2,9000]% 280001 | 2,7000]% 2,800°]1%
Ca (%) 0.7°]% 0.70]% 040144 3.001%
P (%) 0.59]% 0.50]4 0.40]% 05014

1990)& ol-§3ke] ALY 499 AR FpHEL ANFAL, 55
RE 1953 7AAE AQddzel o, 19522 F 1524

T ASs AAdRADFH it 17412 =HAl stm, 2 ol FoE

A %olstein.
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Table 3. $8% 2213
9 3 2 v 30 1% 97
MD 9 3} '98.12. 5
ND+IB 3 < 12. 5
6 o)+ AF ¥ 3 12.11
10 IBD T T 12.15
14 ND+IB T 12.19
21 IBD = T 12.26
28 ND+IB = F '99. 1. 2
33 IBD T F 1. 7
38 LASOTA T 1.12
45 ILT a < 1.19
59 NDK < 5 2.2
74 AE-P 2 A 2.17
90 ILT q g 3.5
105 AE T T 3.20
115 ING OIL o & 3.31
4. ZAEE 2 =AY
2t gaol U ZAYAT zAYEL thed 2ok
. FAE
Qegol @ +AST ¥ &OOR FASAT
. ¥3e
Aol B BAFF H& 0O BASAT
% $4&
Azssol U 207 7Ax9 255 &0 EAFATT
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205% THE ANFFEGAFR)I7IAY 7 mujzde] AELE2A 20

FHY Fool B 6473 B AEF5Y HE0)S WEAR 24,

FRE AP FRAGFDANY A DEPEz A2

¥ HEAFoz A (g3tgt

o AR %
AGANEH ANGERAAR of 2500z mnzs@, BEEa A}
ERFE AFW T E550 9@ A9 AedABe 25pdo A

Aste 45:0A02 FA(g)stA T

AL NEBLTE

AYANRE 05374 E AAARE AFoz Yrn 2A52R
B 64FR7AA Y 25 ARMATES $710e AALH AFUFS
# $UFoE rold 478 BAor YASY FASA

]

o} At F
7t A AR AR A 9P FAst PEEZ F7X
g AEste] uwulzddE Jad d¥(Y)ez yAsA.

A AN GF
AAEz Aol s AP AAPFGFS 2Ase BEdz
BEY T azgEe 2
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. 4077 L 64%F AA5F R A5

7 AAE ARARE OFFBAAG ARARE 64T BAA A
Bg Ades wEy DizFEs A FAGHEARSH, A
e BAEL ABE ARBLONE EAS DA,

ARNRE ARERANA 7 AARE 250A R dddd @
AB5e B GARIER 0§, A% AN AT 4FHAoR
A7 (%63t EA Bk

B F34d JadF

AAARE BAFEAZMA] T T wEEE AP
F(71EE, A A)E FABVFE Yo ARG F 4F
JAs FAN(g)stAH.

o
of
1Y

)
i)
lo
fru

5. TAEA

A= SAS(1996) program< ©]83ted Duncan testd G5 HA R
Azte] FAdE ¥l EAM3HH.

<AE 2> ezAAT A SHEA
1. NE 2 R

B oA Algr|zke 20003 2€ 19¢ 4@ Hd 3€ 10¥0)
2 &35 JNAIENY 200003 6€ 30¥7HRA] F 1657(112¢¥)E S AlE S
AASAL AEFLEE FFAES & ZATE AHx BAHZAA

oA STt
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2. 3N FE€ 2 TAFF
+ A2 AN 34%

o FRo) L BA FAL WP 3
Al 600%, 3 6004 % 12005% BASGon A@HAE Table 4
s} 2o},

St al
z% ¢

==

oK

Table 4. uln
= 2] o o) = AT

OXDR| LZA(S)x A ZAA g X R eold A= =(2) 400
OXLR| LE3A(S)xFAYANHA X Reold B E=(g) 400

OXBR| LZA(S)xEZAAdF X ZEold A= =(2) 400

* O 237, DR : AZM LR : &z BR: 34 Mg

A %5

3. AEA Y AlgHE

P A

BYAE AL AoE FAs] 1678744 12Hemx2m)dl 505
W oo & Bedtel Ak AFAGoR, NBARYG B AF AAE

5 oti, et ArgEE e o BA5E AL §84 5884 7154

Ho
2
N
)
ot

o

Aok =g FFES AW ANARE FRAAA A
=

g A= 39 A7
ABE AR MGARE TUSA 4FFAA S AIIAE, 55 o]
5 ANY SRARA £A FANRE FAsgon, AuAEe Yre

Table 59 Zt}.
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Table 5. A A=

: %)

(9]

0.66
0.50

Cu

0.88

0.70

i
Nd

5.73
5.29

ofF

B

Nd

3.98
5.70

.
7o

N

3.84

3.74

wn
i

N

22.14

20.04

bil2]
<

12.37
1343

il 2!

SA A

57 %7]

(o]
g 5

PR, 2 ol F =AY

5

NEEERESCE

SAEA AFBHAAIACINAAN AT

3

Table 69} ZT23W & o &

3

Bl

T

Wr
<

iy

Table 6. 3 F Z239Y

O OO —_— <t L0 oo
Kl S QAN — 00—~ AN =
%333344444556
o .

) S

Bl o -
wo | o o) Ak 4+ AT AT { ®A od N ~e o
z‘_o " %A O_D OF o_n O_D o_D .D.\_ ol Ory M,.o %0
Bo o8]
filayaocanpn Qo &
%MmmmmNmpmmFm
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-2 RRENSBRY
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ofw
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T3 FEATE TEALH, 4F0H02 AFTHNFEE HA(g)BHA

o AEHAZ

SYNRH 2F AR 165ANN AFE ZAW AT wE
M2 Agaze BRe AFsn FABA L W@ F A0 5
9 ARdAFoE Adsdon 4F0AoE AR4ABL TN (RS

Ak,

. ARS8 T &
WAPARE o 2F:ztA e w ZAMSlE 4F AR FASA 149
P AR HAHLEE 5710y FAFo 2 o] ALts

w AES
4, 8,12, 165% 9 Zt 7Izbd2 FEA BEFFE AAAL FA

F2 yrol BES (%2 A
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].
2574 29 109 2492 A&5d s AERgY AT
2ol AE, Fu), GEde £AWERDRD olste] ek

5 TAEH

A= SAS(1996) programe ©]£39 Duncan test®] TFHALE

7 2913k Helge vl $A s

_.5’7_



ol
=

A 3A Ax L 1@
<AlY 1> AFAYS
1. +3& 2 2318
w2 FAHE 2 P38 td AL Table 78 2o A&

& DR 871%, LR 868%, BR 878%, 00 843%°|Qor], BRAEo|
87.8%2 7173 E5tT O0AFol 843%2 /b3 Rkth

o] AAL AAAY FAHES RIF o] 5(1987)9 69.5%, ©°)
(1983)9] 69.4%, X S(1985)¢) 72.10%, & S(1986)¢] @ ZA 43
822%8 0 =okom, o)A 3 (1996)e] 83.2%<) vl=F A
At

H3ge AR FHAYRGEL ZAEYSY, JIYR
3&€ DR, LR, BR, Q0 Z&olA 27+ 63.1%, 60.3%, 64.0%, 525%
2 00750 525%2 7} wm, BRASC) 640%Z 714 Egton &
AR 8&S DR, LR, BR, O0mMZol4 #7 724%, 695%,
72.9%, 623%2 O0AFo] 623%2 7}% %3, BRASC] 729%2 7173
Eaie=

(o]
-

fi

Aol A5

Jm

A

fw o wp

Table 7. Xu|z=gE +H& L 238
(¢4 - %)
2R 2 3 &
FAE
At P A& FAEY
DR 87.1 63.1 72.4
LR 86.8 60.3 69.5
BR 878 64.0 729
00 4.3 525 62.3




ol g XL AN F3&& Hug ©](1988)9 57.4% LA
43(1996)N A 2udt AFAAE] TP 59.7% FHTHF 3}
& 69.7%RT Edow, AMAHS B A F(1985)9 751%, ¢ T
(1993)9] 78.0%<+ 3 5(1986)) L&A H3& 79.0%, 2 5(1996)
MY a2E F3& RBeRRT *S IS B

2. BES
AMAGSE L 2ZAS SA7I(0~2058) 2 4E7|(21~645F%)9]
&g 3t 43L& Table 87 &}

. 471 AEE

aujzEE AV AESES DR, LR, BR, 0041l 72} 96.0%,
985%, 97.5% 2 832%EZ MFAUWHL 96.0%~985%% AIS B
i, E3] LRAIE ol 985%2 71 ERow, LIFAE 832%= /NZFA Y
guch waich

ol¢} e AAHL AARE B 4 5(1997)9 90.2%, B 5(1985)
2] 84.9%, ©](1988)<] 834%, o] 5(1987)9] 82.0%, A 5(1990)¢} 71.0%
o UeAYN196)e ATAAT 913%, T U986 o2
N4%ET 2BAS AT AFAATAN £ AT BT

U A3 AES
mujzgE APl AEEES DR, CR, BR ¥ O0A%el Z7
90.1%, 94.9%, 969% L 793%=2A MFAAHS 901%~9%9% F2
A4S BYD 53 BRASO 9%69%=2 2 ARt =%3, LA
o2 793%9 ¥& AEEL KA
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olgt & AL AHE S BT HIFAH(1996) 904%, &
(1997)9] 90.9% R E%k3, & 5(1998)9] 9%6.7%2 T Pk},

Table 8. wujz3d £47] 2 37 BEE

(49 : %)
TE 547 A7)
Al B 0~20 21~64
DR 9.0%1.2° 90.1+16"
LR 985%1.1° 94.9+0.8"
BR 975+0.6° 96.9+1.0°
00 83.2+0.8" 79.3+0.3°

* ““Means having different letters in the same column are
significantly different(P<.05). Mean=S.D.

3. 4% Al AT

FHo) & AFIAE MFLS Table 99 Yebd npe} o] 2+ m
zddz AHRY 459, 859, 1259, 165%, 20578 2 645 %
o)A BRZ*3%}tol 2436g, 720.2g, 1,217.5¢, 1578.3g, 1,9193g % 2,159.7g
o2 DRZ¥9 2400g, 6734g, 1,1635g, 1519.3¢, 1,519.3g, 1,8315¢
2 2,0984gRntt & BAE¥E By, LEAE 212.3g, 708.1g, 1,252.0g,
1628.0g, 1,7829g R 22573g °IUth 85F % AF L2 A LA o] &=
712 3ta FAS Ao 2HE BAV Y= FR=2A 53] 5T
g2 Fd A7 A% 583 HPFol FoEA FEas FHolH &
F Aded, 4 5(1998)°] MAH 5AT FFAF 607g, o] F(1987)
9] 610g, ©1(1995)¢] 628g, A 5(1989)9 637.3g, & 5(1996)2 670.0g
o 28 A A AA BAAA 205 AF2 A S(1997)
ol Aehg SAT HBTHMFT 1,704g, RNEFAFZ(1996) A RaF
AZFAAHS DR, LR € BR A% @7 1517.1g, 1,3995¢ 2 13784g,

old

._60_



7 5(1993)9] 1663.1g, 3 F(1995)¢] 1,687.2gol ®lwstd
T EJAT FAE BFE BAG. R SBA64F

DR, LR %

z o
-

kl
rek

7 8

Ho
oq
tlo

Table 9. 47 @A A%

o
“

Bad.

2 519970 AHe

T Z A

BRo] Z+Z 2,098.4g, 2,129.4g 2 2159.7gelQ o™,
AZe HFAF 1875, &
1 WY 1E 1586g, EToldA=

o

‘_ .:F-
B)e AT

ol E

ox

5(1996)°] R
HE 2,042g2tt FA

(¢4 : g)

i }_z‘s

OUE g LR BR 00

T
4 200+ 215 Wb X | 436 TP 2123+ 318
8 6734+ 6712 ™A 2F° | 702+ RS 781+ 93
12 L1835t &6 | LIR3E BRI® | 121751041° | 1220+1189
16 151931267 | 150311607 | 15R3*11R5° | 1,680+1472
20 1LBL5H10F | 1805EN15° | 1919311633 | L7RITABS
64 20084E2005° | 212944205 | 21071208 | 2573+314

* ““Means having different letters in the same low are significantly
different(P<.05). Mean=S.D.

4. A s HAF
F38 As AAF

7} A7)
SA47 9
113 #@on,
HE HuE

T 7} A

3 1Y 157
FEE 19 1%
ste® ¥ DR, LR
o2 LRAI%] 69.2¢g0.2 713
o] 699go & 714 wol HHsAt o
FAAE AHAZE

9 FANE AR
BE AhE 4H

...61_

2 Table 10 2 Table
< 20587HA 4 AT
2 BR A% Z}7Z} 69.7g, 692g 2 699¢g
HA AHA, AFol FAL BRAF
Ae 717gE€ AAsI2
sl 2d, DR, LR ¥ BRAIEo] Zt7}

™, 20



9,7580g, 96832g R 9,781.8g2 & BRAT°| 714 ®ol, 18 LRAE
°] 7H¢ HA dAsAch

Table 10. $47] F848 19 1459 Alg 43

(¢4 g
Ry
DR LR BR 00
F9
0~4 19.4+0.1 194+02 | 192+03 | 19604
5~6 36.7£0.0 369107 | 366+01 | 39.3%08
7~8 539+01° | 533+03° | 536%00°| 57.2+0.1°
9~10 724+13 71916 | 730x12 | 736%10
11~12 925+22° | 948%1.1™| 962+14°| 0982+23¢
13~14 1002+24 963+3.7 | 99.1+15 | 101.6%+21
15~16 1024+05 | 101.5%27 | 1024+09 | 1058+19
17~18 99.0£1.0 96.8+41 | 987+20 | 99.0+28
19~20 101.1+£22 | 100044 | 100709 | 1028+29
0~20 69.7+18 | 692*19 | 699+18 | 71.7%17

* ““Means having different letters in the same row are significantly
different(P<.05). Mean=S.D.

Table 11. §47] F3¥ FA Alg 432

(&9 1 g)

2 uf 23

:::&\\\\ DR LR BR 00

T 5o
0~4 | 5432456 | 543256 | 5376+84 | 5488%112
0~6 (10570256 |1050.8%378 |1050.0168 | 109904224
0~8 |18116+512 |1,797.0=672 | 18004224 | 1,8098+238
0~10 |2,8252+147.0| 28036+ 196028224+ 1120 2930.2% 1540
0~12 |41202%177.84,1308+2114|4,1692%1316| 4305.0% 1642
0~14 |55200%2114|5507.0+2632(55566%1946| 5727.4%2124
0~16 |6956.6+219.8|6,9280+2721]699022102| 7,2086%2530
0~18 |83426%2256|8,2832+2866| 837202306 859462730
0~20 |97580%232.0| 9,6832+292.4| 9,781.8=238.4| 10,0338+ 2845

* Mean*S.D.
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U A3 #3349 A8 A

a7 F3E 19 1998 2 FAAE A4FHFLS Table 12 ¥
Table 133 Zom F34 1d 153 AIE HAZS 21~24FH A
DR, LR ¥ BRASA Z+7+ 1039g, 1038z ¥ 1029g2Z DR ¥ LR
Aol 1038g~1039g2 2 BRAF 1029g2th 1gA = o Wol 4F 3
Row, dEFrIQ 41~4F3 AlZHHFS DR, LR 2 BRAE
Zt7} 106.2g, 1046g 2 104.3g2 2 DRAIEC] 1062g22 7} Zo] A
#Hstd 2, LR BRAIT S vl&d AES 2 &) A717H21~64
F3)9 BF AFRAHFS DR, LR ¥ BRAISC] zt4 1088g, 107.9g
2 1064go 2 DRAE0] 1088go.2 714 o] 43891, BRAS
1064go = 7H4 HA JH A

Table 12. At&7] F38 19 159 BT A5 H4HAF

(291 : @)
- ZHES DR LR BR
T
21~24 1039*+1.3 103.8%1.2 - 1029%1.1
25~28 104412 104.3%23 1035*14
29~32 106.7£2.1 104.7£2.1 1045+1.8
33~36 100513 1009+19 101.1x1.2
37~40 104.8%2.1 103.1%1.7 1029%16
41~44 106.2£28 1046%26 104.3%2.1
45~48 1089%29 106.3%3.1 103.4%£20
49~52 111.1x31 1079x27 1036%£1.7
53~56 113.6%£2.7 111.7%£31 1086%2.3
57~60 1150%28 1183%33 1160£29
61~64 121.3%£32 121635 119.6+30
21~64 1088*22 1079£27 106.4%3.1
* Mean*+S.D.
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oje} & AL IFIFAESI (199N M4 B1d DR, LR ¥ BRA
o] 77t 1253g, 1229g 2 1209gR T AA HHse AL wACh
Abd7) #3538 FAAE JHZFES DR, LR 2 BRAIFNA 33499.2¢g,
332164g 2 327712g ©2 DR LR Bl£§ 43 2L mg o1} BR
A%l 74 AA AAsAT

Table 13. 2F&t7] 3 54 A8 AHF

(&9 @ g)
RUES]
=2 DR LR BR
21~24 2,902.2+36.4 -2,906.4133.6 2,881.21£30.8
21~28 5832.4x756 5,826.8+70.4 5,779.2%X69.4
21~32 8,820.0+101.4 8758411076 | 87052xX1032
21~36 11,6340*=1524 | 11,5836%1636 | 11,536.0+£168.4
21~40 14568411834 | 14,4704%194.2 | 14,417.2%193.2
21~44 17542.0%£2016 | 17,399.2+2124 | 17,3376*=2186
21 ~48 20,591.2%£2206 | 20,375.6%2146 | 20,232.8*1224.0
21~52 23,702.0x232.1 | 23,371.6%=2226 | 23,133.6%232.8
21~56 26,882.81272.6 | 26,499.2%1253.2 | 26,174.4%1249.7
21~60 30,102.8+2875 | 29,811.6%£279.3 | 29,4224+ 262.6
21~64 33,499.2%£310.8 | 33,216.4%290.7 | 32,771.2+286.5
* Mean®S.D.
5. A% 87 &

SA7] F¥4d Al 2782 Table 149 UEY vie} oy F3
Z7hgel wel 2+ A% F3) AR 8780 Ut BEE BN
o, 8%%olA DR, LR, BR 2 O0AEol Ztz 269, 255, 250 ¥ 268%
LR, BRA 5ol A, z8lx DR, 0041&°] =A Yetlz, 2058 7t%
= DR, LR, BR, @ 004Eo°] 27 533, 518 510 2 56322 7} %)

°|



e 3AT T

Q0AIEe] 7+

=X
L

-

Lm

Table 14. A7) F38¥ Alg 87§

DRAIZ ol 4, LR, BRAIFl 24 Usetddon,
& 482 dsias.

=23
T AR "° o0~4 0~8 | 0~12 | 0~16 0~20
DR 226%14° {2.69+0.21°|354+0.31°|458+£0.45° |5.33+0.49°
LR 218+0.18°1255+0.23°3.45+0.28°| 444+ 033|518+ 0,42
BR 221+0.17°|250%0.18°|3.42£0.21°{4.29+0.26° | 5.10+0.37%
Q0 259+0.20°| 2.68+0.27°|3.44£0.27°| 4.43%0.25° | 5.63+0.41°

£ *"Means having different letters in the same column are
significantly different(P<.05). Mean*S.D.

A7) FHE AR 2782 Table 159 Webd wiol Zony At

271 21~247F%¢ Als 8+&% ®Y DR, LR
367, 325 % 350, 22 25~28FA DR, LR

2.75, 257 R 25082 Atd-&eo] 2 LRAF! 7}

vl o

o] ¥&

DRA % ©l

g

=

Letst 2o,

2}

°]

=1]
=

al
=

T %A,

3

4

e
g B W

BRAFo| 27
BRASo| 2tz

T s

HELAYS

(1997)ell A H g 25~2853 <] DR, LR ¥ BRY A2 2789 308,

292 % 336RY e e

fe

A

41~4458 9 A5 2+ &2 DR, LR ¥ BRASEel Z+7 277, 273

=i
=

d

=1}
Py

717H21~6453)9) AlE 8382 DR, LR 2 BRAIE°] Z+7 3.03
2 32608 A@dgo] =& LRAEC 71 m, Atego] 7t

BRAEl 71 A debg, o] AL ofgdAlE E(1997) A

- 65

2502 DR 2 LR#AE0) %31, BRAEC 27 Yehdon a3yl
6l~64F 9l Atm 8FSS DR, LR 2 BRAIEo} 7tz 386, 359
3872 DR, BRAEC! %4 2831 LRAEC) 24 Uetgz Az

?

94

, 2.
o
A
X

a



¥ DR, LR % BRAITY Al& 8789 300, 303 2 3.129 ®l=%

e B0

Table 15. 2t&47] F8d Alg 87§

F%
i DR LR BR

21~24 367+0.14° 3.25%0.16° 350%0.15°
25~28 2.75%+0.15° 257+0.17° 259+0.13°
29~32 2.79+0.19° 259+0.11° 253+0.11°
33~36 2.90+0.13 2.76+0.07® 267%0.12°
37~40 2.87£0.17° 284+0.11° 265+0.13°
41~44 2.77+0.15° 2.73+0.12° 259+0.14°
45~48 2.76+0.18° 264+0.14™ 2.59%0.09°
49~52 2.46+0.09° 2.81+0.09° 2.90+0.11°
53~56 3.05+0.11° 312+£017° 3.29£0.14%
56 ~60 341+0.18° 345+0.13° 3.73%0.18
61~64 3.86+0.09° 359+0.18" 387+0.19°
21~64 3.03%+0.13° 2.94+0.15° 3.26+0.20°

* “®Means having different letters in the same row are significantly
different(P<.05). Mean=*S.D.

6.

5%

3

T8E T TS Table 1691 “ebG viel Zooy Al 21~
245 %A DR, LR 2 BRASIA Z7F 428g, 425g, L 43.1g0le
o, DR, LRAISS B¢ Z¥ L B A3 BRAFO 431ge & 7V ¥
AR, o] 4HL dIFLAFS(1996)14 ®ud DR, LR ¥ BRAE
oAlM Z+z} 426g, 429g R 435¢<} Hl=T AFES BJm, AAF AT
A Az, FEM g ZAAT 47 404g, 397g E 402gRT FAS
I 409990l Bud AAH HzEA, Fzd 9 Z4A4% zZHz 302
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319g ¥ 329g 4(1982)°] white LeghornZ# Rhode Island RedZ ol A
Z}zk 419g R 418g, & 5(1995)°] white LeghornZ3# Rhode Island
RedT oA 242t 344g R 338g, AMAAANA A 5(1985)9 41.2g, g
FAIRE ) (1996) 9] 35.1g, ©1(1995)9] 37.9g, H 5(1994)9] 324gHTt T A
< BAFE B

Table 16. 3 JF F=

(24 g

= 23 il DR LR BR

T 6
21~24 428*18 425+1.3 431%13
25~28 47.1%05 46.3%£0.6 472*0.4
29~32 494%04 50.0+05 491104
33~36 50.7%£0.2 51.0+0.3 - 50.7%0.2
37~40 52.0*0.7 524%+06 52.0%*06
41 ~44 54.1%0.1 545%0.2 53.8%£0.2
45~48 55.8%0.2 55.7+0.2 55.2%0.1
49~52 559%0.1 56.1%0.1 555%05
52~56 56.5%0.1 56.9%0.2 56.8%+0.3
57~60 56.6x0.1 57.3%0.1 57.3%0.1
61~64 573%0.1 580%£0.1 53.0%0.1

* MeantS.D.

37~40F%3 9 ¥¢F< DR, LR 2 BRAIE Zt7 520g, 524g, %
520ge 2 AT vlx=d AFE R, ol WA AY 3 (1996)

o4 1% DR, LR ¥ BRAIFA Ztz 541g, 536g ¥ 555¢ Bt}
e A%e pgm, AYSATY A2, 22A R S4AF 2

7} 51.7g, 502g R 51.0g7 & F(1999)°] Bud AWRAZA Hz
A, g s g Z A g A 49.8g, 47.6g, 488¢ ¥ 487g,
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(1981)7F A e Al A B3 488g, o F(1995)¢] 49.5g, & F(1995)
o] 510g, 2t FAL ZAFE EAch 2 F(1995)°] E g white
LeghornZ 9 61.0g, Rhode lsland Red% 9 57.8gittE ¥ FES
RAch

Table 17. A& 7108 B GF

(49 g
= a3 =% DR LR BR
T

21~24 428*03 425%04 43.1%+0.2
21~28 449%05 44.1+0.2 45.1+04
21~32 46.4*0.8 45704 46.4*05
21~36 47.4%0.7 46.81+0.6 474106
21~40 48.3%09 47907 484+1.3
21~44 492%12 489+1.0 482%1.1
21~48 50.1+1.3 49.8+£0.9 50.0+0.7
21~52 50.7%£1.2 505*14 50.6%=0.9
21~56 51.3%1.2 51.0%x1.2 51.2%1.1
21 ~60 51.7%£13 515%*13 516x14
21~64 52.1£05 520x04 520x0.2
* Mean*S.D.

Abd Z7]1Q 61~64FH 9 dF 2 DR, LR ¥ BRAEC] 77 57.3g,
580g % 580g°o 2 LR, BRAIS S ¥%381, DRAS] 57.3g22 7}
2 7St o] 4AL ugdAYEE(1996)14 2 d DR, LR ¥ BR
AEol 7tz 576g, 576g 2 593g# vl=d ALE 2Ax, AANEAT
A A A g ZAAF 2t 564g, 54.7g R 56.7gHtTiE A

FRE FT TN AFA7I Bl



a7 WF ¢F L Table 1701 YERd wpel Zony 21~285#
7hA 9] ¢FS DR, LR 2 BRAIFT 77} 449g, 44.1g 2 451g2 2 BR
AZol 714 FANL, LRAT | 78iden, A&F717x1Q 21~405F
g 7tA9 HF 35L& DR, LR ¥ BRAFS 47 488g, 479g L 484g
o2 DRASC] 488z22 713 T3, LRAIS| 479g2o2 713 7y
At 21~525% 7A9 #HT 35 DR, LR ¥ BRAF &% 50.7g,
505g R 506g22 AT Aozl AR oH, AT ~64TF )9
F# 9% DR, LR % BRAF Z7 521g, 520g 2 520g22 Zt 4

2b3E& S Table 18% I 1914 Ueld upe} 2ol A
A 21~24F3ol DR, LR 2 BRAZl 77 656%, 746% 2
67.9%2 LRAITC] 746%2 714 X, DRATC| 656%2 713 #3dt).
of AL aFAYS(1996)1A4 21 DR, LR 2 BRAIF 7
61.5%, 66.6% = 523%, AARAETL Hz4, Fz4 L NS0 7
7} 394%, 442% B R4%ETE B ARL BAY 37~40FR 9 4
&&<& DR, LR % BRASC! Zz 706%, 688% 2L 734%=Z EZAAE
o] 734%Z 714 ¥ LRAIT o] 688%=2 7} @& ZAade HAG o
QAL ek AES(199%6)14 213 DR, LR 2 BRAS z7t 762%,
771% 2 81.9%HT @& AL BAn AYFAEA Hza 2
L ZZAMAF 27 66.8%, 64.6% 2 75.0%<t B3 AFE B
Ad L6l ~64F3)e] 4HF &S DR, LR ¥ BRAIEC] ztz 54.9%,
535% 2 533%Z DRAEC] 549%°2 748 =3 LR ¥ BRA SO
53.3%~535% 2 Hlse ZAdE RAY. o AHE theeA 3 (199%)
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A 233 DR, LR R BRAF 24Z4 61.0%, 645% 2 599%R 2
e By, AAHATA AL, 24 R AT 47 546%,
559% R 572%% ¥1%@ BFES Ryt

Table 18. 3 HF A&
(&9 %)
A Bl

o DR LR BR

T 0
21~24 65.6%1.3° 746%16° 679+15"°
25~28 805+1.6" 87.5%20° 848+19%°
29~32 77318 826+1.7 835+1.8°
33~36 68.3+0.9° 71.9+1.3" 746+1.4°
37~40 70.6+1.4% 688*15" 734£1.3°
41~44 72.0+16° 711+16° 75016
49~52 69.6+1.2° 67111 65.8+14°
53~56 66.0t1.1° 63.0£0.9" 58.1+1.0°
57~60 59.6+0.9° 60.0+0.8° 54.3+1.2°
61~64 549+1.3 535%0.9 533+16

* “"Means having different letters in the same row are significantly
different(P<.05). Mean*S.D.

FEE Hd 4Eg wste a9 1904 JERD uhe} o] 2853 of
4 DR, LR ¥ BRAE Fol A& o] Peakoll 2t 2w, o] we] Ak
&< DR, LR ¥ BRAS ZAZ 805%, 875% 9 848%=Z, LRAS |
875%= 7} =1 DRAIEC] 805%= 714 ko, o Al7|7t Z =
ol wet Aol MM "olAE AFE BY

Al A B AdEe ® F4L Table 199 2% 2014 e}
o oukeh oo, 2858 71A9 A ¥ 4&E&L DR, LR % BRAF
o] 24z} 557%, 62.7% B 59.0%=Z LRAIZ°l 62.7%2 73 =3 DR
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ol 55.7%% 7VE ke, 3257k Ade&E DR, LR % BRAF
o] z+z} 61.4%, 68.0% R 65.7%=Z LRAE°] DR ¥ BRATEG Atst&

e A%L By, BRASC 73 it

flo

|
90 .I
i
!
i 80 | !
[ A —
E‘Tr —o—Dﬁ!
é 70 = LR
(%) = BR
\ 60
% 50 1 F 3 1 i i k3
‘ 24 28 32 36 40 44 52 5 60 64
; R
|

a9 1 FEE g Ade F4

A F71Q1 40F#E A Hd AdES DR, LR ¥ BRAISC Z+z
64.0%, 688% 2 686%= LR BRAIE0| 686%~688%= ul&slsle
H DRAIEC] 64.0%2 4Tt 48FH74A ] 4&&<S DR, LR ¥ BRA
£o] 7}7} 65.8%, 695% 2L 69.9%= LR BRAE©] 69.5%~69.9%=
E%1, DRAIEC 658%= 71 ke, 565874 4+&#&2 DR,
LR 2 BRAIZo] 27 67.1%, 687% 2 68.1%2 DRAEL 714 wtn
LRAIE ol 713 3T A& A7y #¢ 4AH#&2 DR, LR 2 BRA
o] ztz} 655%, 672% 2 658%Z LRAIEC] 672%=2 714 =3 DR
9} BRAIS©] 655%~658%2 H|53 AL B
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Table 19. A&t 7170 ¥4 Ho

(49 @ %)
DR LR BR
ZA~24 41.8+0.7° 487+09° 444+05°
Z2~28 55.7+1.2° 62.7+1.3° 59.0£0.9™
ZA~32 61.4+1.1° 6.0+ 15" 65.7+1.2%®
22 ~36 62.8+1.0° 68.8+1.3 676+14°
ZAE~40 64.0%1.2° 68.8+1.4° 686+12°
ZA~44 65.0+1.3° 69.2£1.5° 69.5+1.4°
22 ~48 65.8+£1.2° 695+ 16 69.9+1.8
A ~52 672+1.7 69.4%1 5" 69.3%15"
%24 ~56 67.1£09 68.7+£1.3 68112
ZAF~60 664+ 1.4 679117 67.2+1.1
22 ~64 65.5%3.1° 67.2+1.2° 65.81+29°

* ®Means having different letters in the same row are significantly
different(P<.05). Mean*S.D.

= | —e— DR
50 F —&— LR
(% a0 | ——BR

20 A 3 2 1 —l i 1 2 3. 3
24 28 32 36 40 44 48 52 56 60 64

=
£

A

—

a¥ 2. 4tgr|E A 3T AdE

1



w3 24
9} Zon 244y L DR, LR ¥ BRAEol 77 14669, 1438¢ %
145092 LRAEC] 1438¥Y= 7b¢ w23, DRAIFCl 1466¥=E 7H3
EA o] AAL 19990 Rudg AHF 4AFA HEA, FLH,
g8 2 SN Zzt 14749, 14659%, 151.2¢ % 15229, 4 ¥
(1989)2} 168%, <3(1981)%) 1659 ul&FA ¥ 31(1996)9] 1553, A
(1994)°] 158Y, & 5(1995)°] 166.0 #Hizix iAoz wE B

ol

o

Holx, @ %(1995)°] R 13t white Leghorn% 9 134.0¥ Rhode Island
RedZo] 13659ETE =329, o](1995)= AMABA 147.3¥0let
B3 Axe vxd AedS 2Ach

93774 % 926702 LRAIF°] 937712 7} ¥k, DRAIEo] 84Nz
74 HAen, o] AHe dadAFH1996)NH Bg 111.77, 113.0
AL 11L1ARY ARon, AH1999)0] Bud AAF 4415 HZAA,
gz sz 2 ZAAFAAM 42 759, 781, 76.7/1 # 688/METh
2ot w3 645 #H 7R AH#SE DR, LR € BRAIEo] Z+7 2153
M, 221070 2 216372 LRAS ol 221.070& 7} 293, DR ¥ BRA
Fo] 215370 ~21637/02 Hlxd FFS Btk o] AL ddFALS
(1996)e141 ¥ 1% DR, LR 2 BRAE Z+zt 223570, 227.07F R 227.570
B Aoy, AASASTA LA, 24 9 SAAF 27 19607,
192970 2 2007/MR Y ©e AFS BA 40FR7A Y dFgdFe
DR, LR 2 BRAIZ°] 137, 1270 2 LINZ v]=d ZFgE BRI, o
HH e ek E 3 (1996914 E1d DR, LR 2 BRAIEC Z#Z 09
A, LI 2174, Ads AL AL, s 2 SAaAF 747 12
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N, 0770 R 11K Wsd AFgS BAC 64FHAR S dnPdsE
DR, LR % BRAIF°] 287, 2778 2 227012 BRAEFo| 22702 7}
3, DR9 LRAIG ] 27~28702 v%8 A BAT o AHe o
HEAG3 (199614 H1g DR, LR ¥ BRAE ztz 1274, 157 ¢
2170, A 348 A7, g4 2 A% 7247 1570, 09/ 2
1408 2 AFgS 2Aoh

o

Table 20. vl 23 ALY AT L Axdg

2z S DR LR BR
ZALH(Y) 1466*05° 1438*15 1450+ 1.7°
&)
- 4079 85.4%6.2° 93773 926+71°
- 6453 215.3£10.2° 221.0+3.9° 216.3%6.9"
A FH&(%)
- 405F% 1.3+0.3 1.2+0.2 1.1%202
- 64533 28+06° 2.7+05° 22%0.6°

* “"Means having different letters in the same row are significantly
different(P<.05). Mean*S.D.

<A E 2> 22A4d9a9 AKEY A}

AEE S Table 219 YeERd nie} 2o A5 x
719 453 7HA 9 & - F3 BF AEELS OXDR, OXLR % OXBRA
£ 72} 1000%, 95% 2 95%2 OXDRAEL A4 42891, O
XLR % OXBRAIEL 995%2 A&ESS ¥uth o] AHL st AY
3(1997)el A Rz A 3AE Hzd gzy 2 B

1=
X
oft
9
>
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247} 985%, 99.5% R 100%9+ 3¥uiF <! RcDR, ReR, ReBR, BeDR,
BcLR 3 BceBR #2F 99.5%, 99.5%, 99.5%, 99.5%, 100% 2 100%, L&)
o A 501998 Eug A, SA AXRHAHXH LA
(A XAEA), A CX (A=

), &4 BX
XAEA) R AEAX(SA AxAY

Z+z} 100.0%, 100.0%, 98.9%, 98.9% 2 989%<} vl==3d 7L »
pia=g
Table 21. nujxge Fd AEE
(F9 %)
. £
AL B e 0~4 0~8 0~12 0~16
¥ 100.0+0.0 { 100000 | 940£16 | 93.0£2.0
OXDR £ 100.0£0.0 | 100.0£0.0 | 95.0£1.2 | 945%1.0
Ht 100.0£0.0 | 100000 | 94514 | 938*15
¥ 99500 | 995x£1.0 | 925*14 | 925%3.0
OXLR ) 99.5+1.0 | 995%£1.0 | 99.0%x1.2 | 94.0%£0.0
E: Kin 99.5+1.0 | 995£1.0 | 958%£21 | 933%15
¥ 99.5+1.0 | 99.0£1.2 | 935%19 | 93.0£1.2
OXBR ) 995110 | 995£1.0 | 940*16 | 925£1.0
A 995%+1.0 | 993*£1.0 | 938*+1.7 | 92.8%1.2
* Mean®S.D.
£ AY FaA0165%)Y - FHT AELES OXDR, OXLR ¥
OXBRAIF ol Ztz} 93.8%, 933% 2 928%°lA o0, o] AHL

AY B (1997)el A Bug A
2y 97.4%, 98.4% R 97.9%% 3¥uu

o =1 v

4 5(199)e] g A
x(HehexALA), FA Cx(HAH

3A1EQ HzA sz 2 ZAAE z}

%<2 RcDR, RcLR, RcBR, BcDR,
BcLR 9 BceBRAS 22 98.4%, 97.9%, 995%, 97.4%, 995% 2 99.5%,
A AX(ARExHEA), 4 B
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Neh) 27k 98.9%, 96.1%, 98.4%, 97.8% R 96.1%ETH He AEES B
Aok & - FAe AEEE wnd 2W OXDRAEH OXLRASE
FA0] 945% L 940%=2 FAR 93.0% L R5BETH *F ¥ HFo
A3, OXBRASL ¢Ao] 931%2 AR R5XEG ¥ AT ZAt

—_—

flo

e 2o FEd AFE Table 220] vehd wiel 2o, Al x
719) 4F 7R 9] AF L 4R OXDR, OXLR ¥ OXBRAF @7
327g, 339g ¥ 323g2 2 OXLRATO] 7}1¢ FAR 3, +39dA OXDR,
OXLR 2 OXBRAE Zt7 374g, 386g 2 384ge 2 UAF opidNx=2
OXLRAIE°] 714 FAYY. & -3 IAF AFE BY, OXDR, OX
LR 2 OXBRAIE Z7 350g, 363g ¥ 353g22 OXDR¥ OXBRAE
2 2893, OXLRAIE g2 ASEY 10g3E FAY o 43
& HEAAF (19970 AW AU Az, Fay L ZHAF
z}zk 274.8g, 2694g 2 2655gR T FAE AEgS BHATh 8FH AFS
ot A ol OXDR, OXLR ¥ OxBRAIZ°l 747} 833g, 852g %
010g2 2 OXBRAIEo] 910ge 2 7}8 FAY 3, OXDRAE] 833g2
2 7b4 re i ol 2 AL daFAFIAITNANM Eug A
g AT HzEA, FZa 9 ZAAF ZtZ 689.1g, 67962 R
677.1g A 5(1998)5 9 AAF 754g, & S(1989)9) 2ZA 5735gR
o BAE A4S HAY AlE FEAA6TE) AT & - A HIo
OXDR, OXLR % OXBR #Z7Z 1619g, 1,673g ¥ 1645¢22 OXLRA
Eo] 1673g22 714 FARKI, OXDRAIEC] 1619ge 2 714 718
th ool e AR IFAFIUITNAA Bug MAE 3AF
Bz gz 2 A4S 2tz 16240g, 1,6216g R 15546g, & F
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(1998)¢] A=

14780gR ot FARH.

Table 22. Wujz3te] FHH A|F
(49 : g
] £
muf =3 e 4 8 12 16
2 327+ 8 | 735%£22 | 1,118%t14 | 1,406+16
OXDR £ 374+ 2 | 931+10 | 1,499+ 9 | 1,829%10
3 35044 | 833+98 | 1,309+245 | 1,619£267
¥ 339+10 | 760x15 | 1,126x10 | 1,432%17
OXLR 3 386+11 | 944+ 9 | 1542+31 | 1910+14°
i 363+£49 | 85299 | 1,337£268 | 1,673£303
% 323+ 7 | 744*11 |1,123+18 | 1,414%13
OXBR 3 384+17 | 942+12 | 1,547£18 | 1877157
E: Ry 353147 | 910x106| 1,336x260 | 1,645+ 289
* “"Means having different letters in the same column are

significantly different(P<.05). Mean*S.D.

FE BoH, 8F

P

A F

778z 2 807g22 OXBRAE°]

A ZA7 e AYgS BAW AP FEA(16F

g FAN B

e Table 23°] ‘ebd upe} 2o,
OXDR, OXLR % OXBRA %]
o] 315g, 326g 2 318g2 2 OXBRAE|
dol A= OXDR, OXLR ¥ OXBRA%

7 AL 3

g
72

[e]

Z+z} 798g,

1, OXLRAIE ] 7}
F)ol M &=

G M O

XDR, OXLR % OXBRAE #z7 1,371g, 1,396g 2 1379g2 2 OXLR

ASo] 13%goz 7
7b Aoy,

F7& OXDR, OXLR ¥
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7V FAK™E, OXDRAE 1371ge.2 713 FA
OxBRAIFe°l Z+Z+ 1,793,



1873g 2 1841ge2 OXLRAEol 1873gez 7H3 A7 Btm,
A -5 HTY AFLS OXDR, OXLR % OXBRAIZ 77 1,582g,
1635¢ ¥ 1,609g22 OXLRAEC] 1635g22 7H4 FA7 43, O
XDRAEo] 1582g22 Za7} 743 Ao

Table 23. WujZ&9] =AY FA| &

(@9 g
e 23 7 0~4 0~8 0~12 0~16
A4
12 293+ 8 | 701% 22 | 1,084% 14 | 1,371 16
OXxDR 3 337+ 2 | 894% 10 | 1,463+ 9| 1,793+ 11"
B 315+24 | 798105 | 1,724%+203 | 1,582+226
2 303+ 9 | 724% 15 | 1,090% 11 | 1,39+ 17
OXLR £ 349+11 | 833%153 | 1,506+ 32 | 1,873* 14°
ks 326+26 | 778%116 | 1,298 +223 | 1,635+255
$ 288+ 6 | 709* 11 | 1,088+ 17 | 1,379+ 13
OxBR 3 347+15 | 905% 12 | 1511+ 17 | 1,841+ 15®
o7 318+33 | 807105 | 1,299+227 | 1,609+247

*  *"Means having different letters in the same column are
significantly different(P<.05). Mean*S.D.

ounj, A& 271 4FHAXY AlE H4HFS OXDR, OXLR ¥ OX
BRAE 7z} 598g, 60lg ® 594go 2 2z AF o] vld AFS B
o ol 22 AHS dHFFAFIA97NA B A 34T
A @A, a9 FAAF 247 730.3g, 779.0g ¥ 797.0gEh A A
(1998)9] Aelst Ab: Ad#F 5445g18ch Bol AH3}

ox
)
9,.‘..
2
H
oz
olfi
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Ak 8FA7A S AR AHFES OXDR, OXLR ¥ OXBRAS #%
2.257g, 2.176g 2 2.175g2 2 OXDRAEo| 2.257g.2 743 @ol 43
A1, OXLR € OXBRAIT LS Hlx3 ¢S BAY ojgt 2& A3
< HEFAFHA9N 2 AU 3AEL Hgy gy 2 F
WA Z+zb 21959g, 2,3474g 2 2,281.6g9 B]5d ADE HATH A
¥ FEA(165%)Y A8 A3 %S OXDR, OXLR ¥ OXBRAS %
2} 7470g, 7460g 2 7415g2o 2 Wi FAFI(1977)7F R =AY
o 3ATA HEA, A g ZAAF 22 7,7740g, 82004g 2
7986.1gRch A ¥ Fe] H A

N

Table 24. Ruj 2§ Fad ¥4 A8 HF
(&9 : g/7)

g |, TE] 0-a | 08 | 0~12 | o0-16
$ 534+ 7 | 2017+ 27 | 4060% 36 | 6713%* 50
OXDR 5 612+ 5 | 2497+ 41 | 5158+ 54 | 827+ T
B F S8+18 | 22574259 | 4609+588" | 7470811
$ 579+ 7 | 1989+ 8 | 4084% 43 | 6,760+ 66
OXLR ) G111 | 2364 9| 5042% 27 | 8160% 18
e 590+14 | 2176+201°| 45631513 | 7,460+749
$ 50+l | 1970+ 22 | 4062+ 33 | 6744% %
OXBR 3 620£15 | 2381+ 28 | 50004542 | 8086+ %
B F 5M+30 | 2175+21°| 4546%51F | 7415470

*  “PMeans having different letters in the same colur_nn are
significantly different(P<.05). Mean®S.D.

5 A8 87§
wujzgel FEW A AR Q78S Table 250 UER npsh 7
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on, $4 %71 0~45%H 9 A8 87&& OxDR, OXLR ¥ OXBR
Ao} Ztzt 191, 1.82 2 18822 OXLRAIEo] 1.822 7}& 21, OX
DRAIE] 1912 7b¢ Edoh ol 22 4HL ddFAFEH 1977
A Bag dxAqAe 3AFA HAA, FZAa 3 SAAT Zzh 289,
303 2 3213 A& 5(1999%)9 d=AHHE 2188 ¥ AFE HATH
Ag FRA167H)Y AR 87 &2 A NA OXDR, OXLR 2 OX
BRAE 27 490, 484 % 4892 H|%T AFE BAL, FRA AT
Z}7} 459, 436 2 4392 OXDRAEe] 74 ¥3, OXLRAE 7%
vigkom <. 7l Hgol AT ZZ 474, 460 E 4642 OXDRAEH
4747}vF #1, OXLR % OXDRAFC] 460~4642 B3 H&S =
Ak, olst Z2& HAL S FAYIN(19NANA g A 3AFY
Mz stz 9 ZAAT ZzF 49], 517 R 52080 & AL B
AL, 4 519989 #=FAeE 3478 L AFE B

£

Table 25. wujz3te] FJE 74 Alg 27§
K

e =3 A 4 0~4 0~8 0~12 0~16
2 2.00£0.03 | 2.88%+0.05 | 3.75+0.02 | 4.90£0.05
OXDR ) 1.82+0.02 | 279£0.02 | 3.53%0.02 | 4.59£0.02
ez R 191%£0.10 | 2.84£0.06 | 3.64*+0.12 | 4.74+0.17
$ 1.91+0.06 | 2.75%0.05 | 3.7520.04 | 4.84%+0.04
OXLR ) 1.72%£0.05 | 261£0.03 | 3.35%£0.07 | 4.360.03
At 1.82+0.11 | 268+0.08 | 3.55+0.22 | 4.60%0.26
¥ 1.98+0.05 | 2.78%+0.03 | 3.74£0.09 | 4.89£0.06
OXBR 3 1.79%£0.04 | 263+0.05 | 3.33+£0.06 | 4.39+0.06
g Tt 1.88+0.11 | 271 £0.09 | 3.54+0.23 | 464£0.27

* Mean®S.D.
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6. =A 43

7 2AF R RES AT

A F2A165F%) AT AFAS] wuzdd =4 2L 285 A
e Table 260 YERG uhe} oo ¢ - 73 HF AYAFLS OX
DR, OXLR % OXBRAF ZZ 1686g, 1,700g L 1,706ge.2 njs&3h
2SS BRI AAL AT ZHzF 1490g, 1500g 2 1,508g o & H] =38}
dom, AL AT 27 182g22 713 AUR, OXLRF OXBRA
< Bl=sA.

Table 26. SAF 2 F&5 Q4T

(29 1 g

g AdE | AAF | =EAF |92 | s | 5 5| @A
OXD ¥ | 140% 19| 1,0/4% 17 |30x10| 247+ 2| 20E 5| &+ 1|183% 1
R T | 1LRED | 1L3B/E 14 | 427110138t 7| F6E13[123E 4{ 174+ 7

| 16864210 | 1,230+ 14 | 3B | 27733 | 32127 | 10619 14727
319111 | 83£12| X0+ 5| &+ 2|12+ 4
OXLR| ¢ | 190% 26| 1401% 27 |41£11 | 318+11 | 4+ 4]121* 2| 168+ 7
et | 17004214 | 1,243+171 | 30366 | 20431 | 32£34| 104+19] 14616
% | 1308E 11§ 1,08+ 18 {33+12| B* 2|2+ 5| &St 2|12+ 4
OXBR| 3 | L98B=x B | 14b*x b |447+14|310+11 | 3H4£10| 123* 41 171£ 8
H | 7061213 | L4672 | 386467 | 280124 | 32136 | 1420 | 147127
* Mean®S.D.

o
—
8

+
(@p}
=
@
-+
=

EAF2 OxXDR, OXLR % OXBRA%E Z7 1,230g, 1243g %
1,246g22 OXLR¥} OxBRo] %3 A B3, OXDRel 7H%
1Y FRe DA% 2z 1074, 1,084g L 1088ge 2 ulxE g
FAL z+ A% ztZ 1,387g, 1,401g 2 1,405g°o 2 OxDRAE] 1,387¢
o8 7}¢ AAA, OXLRI OxXBRL ¥%d ZFS ¥y oede
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OXDR, OXLR ¥ OXBRAI% ZZ 378, 380g ¥ 38%ge2 OXBRA%
o] 7} FANR, 7/t&A4L OXDR, OXLR ¥ OXBRAS Z7 277g,
290g 2 280g2 2 OXLRZ OXBRE ¥l=3 ZA%S Bou OXDR
S F ATRY HE AYS Bt 2 9 F, 5 L 2y RES A

AFe AT v BEE BRA

FTEAN6FH) =AST mujzd =A& 2 AL B
&2 Table 279 Yepd vie} Zon TAELE - OXDR,
OXLR % OXBRAS 7Z}7Zt 729%, 73.0% 2 729%=2 AE7 v&d
A

132 ML, o] FARTG EA&o] ¥kt

4z
M
Ho

o

)
EY

Table 27. EA& 2 FES A&
(49 - %)

x4

i3

=Ag = < o
o a2

721303 | 06H05 | 230+03 | 69402 | 81401 | 115301
737104 | 07H03 | 22107 | H6+06 | 89102 | 125304
729109 | 06104 | 26306 | 6208 | 85105 | 120106
722306 | 09%1L3 | 43%11 | B7H05 | 79102 | 112304
7382105 | 314104 | 27103 | 52304 | 86102 | 120305
H| BOLL0 | 07£L2 | B5%11 | 60109 | 83104 | 116406

¥ | 21407 | 07106 | 247305 | 66304 | 79101 | 112303
OXBR| § | 38305 | 318106 | 21405 | 553106 | 88101 | 122404
B 729%11 | 07£12 | B4+15 | 59408 | 83405 | 117106

* Mean=XS.D.

OXDR

ok
0—940‘_:“09-{'0

OXLR

AHe 4 51998 Bud MAH A& dH 64.5%,

rlo

ols} 2
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S7 680%HT ¥ %2 WAt BeRelE OXDR, OXLR 2 O
XBRAF 27} 306%, 30.7% 2 30.7%Z AE7 vlssg o,

A Wmal Sl YART Aabulgo] o7t Bkom, JEEAL O
XDR, OXLR % OXBRAIE Z+7} 226%, 235% % 23.4%2Z OXDRo)
74 w3, OXLRS OXBRE ¥|=aiglom, of - 428 ¥:Al W7ol
SART Augol Bgkom, 5 $9E OXDR, OXLR ¥ OXBRA
% 27 262, %60 2 259%, 2 AE wLS ARL v 2 29
= 7247} 85, 83% 2 83%, ¥/ = &4 A% 44 120%, 116% 2
11.7%2 OXDRe] 7}& %3, OXLR¥} OXBR2 H|s34gct AAHC
2 ¥ 9 OXBR OXLR ¥ OXBRAE T3 228§ Axulge] glo]
chemglel W&ol 7 Eoke

5
|

7. A% R 353 54

AS ES L 7MES #5323 542 Table 28, Table 299 e}
o oupel Zom, giE S #%3F EA4F dFAS OXDR, OXLR %
OXBRAE 77t 389, 384 ¥ 3952 OXBRASC 7}% Fkm, OX
DRAEo| 3892 714 vweon, dX& OXDR, OXLR ¥ OXBRAE
T3] 40622 vl FEdE 2A9. &l OxDR, OXLR 2 OXBR
A% Ztzh 439, 428 2 4342 OXDRAIFO 4392 7}F Fkm, OX
LRAIEC] 42882 7bg yvud 7559 #%53 SA4%5 ¢
DR, OXLR ¥ OXBRA% zZtz} 278, 261 2 25622 OXDRAIE]
2782 7} £1, OXBRAI®o] 25622 714 ywton, dxE OX
DR, OXLR % OXBRA®o| zt7} 333, 345 2 33322 OXLRAE|
7} F3 OXDRS& OXBRATo] 33322 OXLRATRT @&
%S 2tk el 2lolA = OXDR, OXLR ¥ OXBRAE 7tz

O ol

EIN

e O
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3.89, 389 ¥ 3672 OXDR% OXLRAEo] 3802 <& AL BAYO
B, OXBRAIEo] 3672 U & ASHT HojXE AL B2yt 18z
HE S 71E5SES BuA OgFA, A 2 &n ZE REAAM gEHS

297t 2o AYe with

] #s3 54
) ! ey aw -
2 4.00 4.00 433
OXDR £ 3.78 411 4.44
SERy 3.89 4.06 4.39
¥ 367 411 411
OXLR r) 4.00 4.00 4.44
K 3.84 4.06 4.28
¢ 3.67 3.89 411
OXBR 3 4.22 4.22 4.56
i 3.95 4.06 4.34
Table 29. 7tsA 59 #573 54
- TFd &4
A sy ] -
tEA dx il
2 2.78 3.22 3.78
OXDR r) 2.78 3.44 4.00
iy 2.78 3.33 3.89
¥ 2.44 3.00 3.56
OXLR ) 2.78 3.89 4.22
o Kia 261 3.45 3.89
? 2.33 3.22 3.67
OXBR ) 2.18 3.44 3.67
3o 2.56 3.33 3.67




M3 E BSETI MM g At
JleHdAl 7 A+

A1 A A A

FoAdge 2 ARE FvetlA dex o, 1900989 %
B A5 EFol =Y NG Tl ASTrt F43] #asHo
19703 o= A AFHE 22 F Ue A=Y 2y H2 $
et sR1Ee] AAR HE BT =Hoz A5, AR A4S
F7F AR SR e, ER
TE A% AT 8BS =¥ Jgoln gtk AdHE ASFyx &
AL ASFelolA Y Ex 7193 AS3EE AgH1 glon, o

ST AAY AFHF AFAA A FA o277 tgsE

M
)

ATEY 2 AAFEY gy

=

2 A7 712Az 48" FAAEY $ES nE Hu £

otk B on, B3&e FAAPZFRBE)NME B.1%tn B
3R FHE AFL 8FH 637g, 1250 1,108g 283 165
of 1639gelRemi(R &, 1989), SAAEE F43 g GsHTF
AT 16577 AA 1526gellon, 205Ho s 1,945¢go2 R usldn
(7 5, 1993). HEFAY3 (1994l o3td AAHs HAM, Fa4 5
Aol o HTAHFS 85 640g, 165 1,242g 28|31 205
T 1466geidth & F(1993)0) oJstd AU H GFHT AR T
&L 0~125F %A 355 0~16FANA 421 222 0~20FFdAME
48001t HuEch £F fIFFAFIHA9DE FH 9~ 12FFH ol A
429 122l 13~1653Ho|A 8182 R}l E3 Rhode Island Red

>
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ZTE dS5HAEFToR 4 2 ASFHo| 5359 FEFA RAE
o2 gy o/gHn e FFAdd, E 479 FHEEH Rhode Island
Red% 9 S8HAAAAH(NTSARSE, 19992 FHEC] 824%, H3}&

471%, SF& 964% a1 KA E°) 99.0%°1geH, 20574 AFLS
1,731g010 3, 9~16F# 7442 A 28782 647, 8FHAY AFPo) 2
o] 829mmz= R I Hc}

7tge] oA FFL Ee ASD ol 4% uFAFT THo| &
e FEsgErg v A4S o8 ARH dezm, £ )
FEFo o} &5 g=d, Ohhe Choi(1979)= White Leghorn 57 Al
S5 YRAFAA PAE 2T AEES 1.25%] FERAEAE
et don Bustdch AFd d@d FAFTAAEIE Zel RuEHY

=, Ohh %(1980), Choi(1980)= oA -003~66%2 ZAEFAZE
HE Baustdoh AlR 27 & AojA X Ohhe® Choi(1979)E EFF o
TFRT 009~658%2 FFAAMEHAN J&E BudAd gty A
Agel BAsHE FEA77] e SFaRE ATAHe FHHRA
=d), SFA A Rhode Island RedZ 2l muje) s Q4w 2zdE:
o ol ¢ Aoz deut o9 #ANY F F199NS AF
A 64538 ABAFE AT et 234 2et 2235~22757)
olom, gt Ay APFEL 24~-28FHo) A 858%~875% 1 B

2 A7e AdsE AFE A AAdEE RAZ stz 4dF
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A 24 Asg 2 A

<A 1> AP Asddq AAFH

1. EA% 2 FAFF

2 Ao FAE AFLE RAZFoZE A F(Korean Native
fow)Z} Rhode Island Red¥#e] mzol <3k 29 EQ NI
PSE ol&3dx, FAZTozEs ZAVesdFc 7FE3d9 4 Pure

A

Line(PL)22 AFRAGFL v ANLIAE ol &3t Aid 391

IIZ"..
ofN
2
N
B
L2
32
lo
2
>
2t
w
Y
)
X
a2
4
N
w
rn‘.
S
X
rII
Je
oft
(@)
(0'¢]
B
L
3@

2. 87|17 2 A A A
B Aol A7)z 19999 9€ 3YUEE 19999 129 24A7A &

16573301 en, 4dA FA7IeF(FA) AZAA A A s

—_—

3. A @A AgFaY
7h A5
DRANFE ANBFEAAA BANA ALgstgen, BF 2059

g3t AP, AGARY B ARANES Folsta,

i} AR T g

A AE AEF Wl Table 307 oo, ARUARE 0~4
4~857% R 8FY o|FE Urol TIL $AMY, 571 % ¥7] ARE
FAARD, T2 A7), 71 2 AEARE TGP, T3= 24

F 357 R 5A%F7 AEE FAsdh d8AlRE A WEEE 2
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Hetel i, 3

stieh.

Table 30. xg]l¥ Alg5 3

T+ ¥ | 0~4%% | 5~8F% | 8~165% Bl 3
Tl AR | FAFI | SAF % "exz=
T2 " " HEALR A e &8
T3 ZAF F  F | HA%

. FelARe] 9%L T

AR AR J¥s F

22 Table 313 #Z oo,

A=

Z =211

o‘TTaE

SAAZ R F7IALEE CP 22%, ME 3,100kid/kg, F71 A8 € CP 19%,

ME 3,100ka/kg,

18%, ME 2,900kd/kg %

HdE&A s E CP 16%, ME 2800kd/kg, 245 A&+ CP
1 SFAEE CP 16%, ME 2,800kd/kg ©] A .

Table 31. FALZ o] A% ek
= = 0478 | 5~8F% | 8~165%
SAFZ 2 A FI AT FSAS7] | HEAE
gopa| CP(%) 22 18 22 16 19 16
& F|ME(a/ke)| 3,100 | 2900 | 3,100 | 2,800 | 3,100 | 2,800
* AAA
2. A5
WES AGANARE FBAMA AL W75 FobHTL A

wmA A

. 71 eb el
Ae ol g3t dAsao
ol W57 ASE I, ND+

, 14 2 2793 ND+IB £5%%F, 10, 21 % 31
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== | ol .M._a

Are A #

2 ZAbsA 1
_89_

A g)skd ot
s

O

i AR QTS
SAARE o) 2

2o FARLE trold Adsdn

g A R4



R PR

D =AF, A&

e
A+

=42 A

FAE sune dg
48 Bstd e

o+
B
ool

Hu

Hn

A AskIL, A

bl 2 s

3]

o

A

&

o

;({)}.

ul
18(%)2 =48%

al
=

D

=
=

3 B

T A Fol o

3

x) 2F

A Aez

B

—
1o

Ay

<

£)2 Uirolx

A, o8, 5, 7t
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s
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o BA=Z s

| VS AR e )
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5]

, g7, o,

2
=

FEAZAN =4 4 B9

(%2 YeEhAAT

A

7h

meh $A §¢ B, EHstel ABE AT

AOAC % (1990)2

o ANRE
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2ol ¥ 100~102TCAM 2427 A xA17)
ARE 2BAA AW diAAolE w1 4

(W) g

Micro kjeldahle(AOAC, 1990) WX o2 70Ce Ax7]oA 72417
FEAZ AN8g vlol32 Ao Alg 5g3 AgEFojA 258 ¥& F,
Aggak 2mE Wi, 2aviolA 700CE EsiAA 2204 dhy A7)
g SFTE YA Y oM FFZAY FF TH§2IE 334
Al# sk, 0.IN HoSOq 10me ERFAIAQF 5~6%-&0] € 42z Egt23
g WA e ¥i, FF 23 sMd A& 10N MaOH
g 9 AAEH2a 48d 3wzt E WA Ed o AA
&k o}

(ch) =A%

AOAC %1990 wet 7] 2 dFAHA e FAE AFsn
o st AlE 30ge AFT T YEBAFHAC Wz FAAAFANA HE3

AE AFAFARAADT F 4FARA 482 202 Fe o

—a

< siphonoll ¥ =t} Soxhleto] £wuiQl €271 W& £ UEE FE3]
Fa(e 100mAE) 3BE2TAA 24AE<¢ /AT FFRE v
771 HE&EE glass filterl Al A3t} o]ojA FFZ7|dA L&
Bt ol ELr FEE AART F, BT
ZA 71 F dAACIE A 303 B A v A Fste, =AW &
F otie) A g3t AtstA T

(2h) =3 &

AOAC WH(1990) uteh A4 A& 10ge 238 =rhdol

A
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3} NBS A73E2o Bu L£EE MM 525CHRA &8 gAs I
SR WX ATk 8ol Aol ofd A NEE WHA
S %9 U oA dAxAIZ FFo) @ grix) 525C W2 9
A wrEs] Ben wd A8 £%7 o3l dolzlA 3 Eo Y
BE, AEE BRI B S 2 FEE et b Bl s
7ty ol & w7tA] A2 oA HEFolE A T AFE st

kJ
g

=
T
Ho
-
I3
S
&
tijo
oliI A
)
Hn:
z:
okt
2
},
@)
Z,
jan
a
IS
o
=]
(‘%
(U
N
)
o
L2
i)
By

5o} e FEEZegAAo 02n sodium citrat
buffer(pH 22)2 50mel HA & F FHAA2 £Ag membrane
filter(0.45um)& A #H3te] ofmj=4t F £47](ALPHA:LKB-4150)9)
30 FYsted EA3A T Cysteine$t methionine’= 6N HCIZ 7}
A7l FHHHBE g 4 Zheao]doel] Hinjidez dd A GEHY

cysteic acid2} methione sulfone2.2 A3tA71 & A7]9] olmxit &

Hog MY

%

gi7le A £4& A% AF F2L Folch 5019579 %4
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o Fatd BMHAY. 20ge] AEE  Folch & <(Chloroformt
Methanol = 2:1) 150m¢ol] ¥ i 583 #AEI F No2 qA= o3st
T PAE(T71g 108HE F FFAL B3 3T do NaSO.&
H7tste] JFetn F57]12 chloroforme 23 WA & (A& 353U
t} 2% AL Morrison®} Smith(1964)9] Wol F3le MAe &
e XS 2A3AT Smg AEE AHFHSA

=2
Methylation tubeell 2] 05N NaOH 1 mE 7t ¥ 100TCo| 15&3F

W

ol
et

, &% A
7'93sted WzAZith. Boron trifluoride methanol 14% solution(BF3
Methanol ; Sigma, Co, U.S.A) 3mE go] tAl 1587 7149 & 373t
o Alg@dol A Inl heptane ¥ 5m¢ NaCl T3}& K& HANE & &£F
o] Zo] B2 2 w7z AXsGn F5HE HHE VREE %o
WE(-80C)R. B3lHA]  Auto-sampler’t F2® Gas chromatography
(Varian 6,000 US.A)E ol&3td &E43dd. o wW Ag" GC
column< capillary columng AH&39 29 carrier gasZAE Neg ©l

&3t

2) A%e geld 54

S ME breat meatE ¥E3td Chroma meter(Minolta Co. CR
30D CIE L, a, b && A o 4 EEAL Y=0240,
x=0.3136, y=0.31962] =W e}ldE AH&3AT

(4 B4

BEEe ofx) A (MM, ol A, 1988)ez SHA FI%
Aol AHAAE 1, T Yol IIEE 0528 F2 oS SN FH¥

2 29 te 4% BN faB

tlo

23FE 29 g 4 Aol
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7t e gFINE 35~50kg/en’] gFoz 287 EAsn, ABAES
AASD 17 ZHo| Bol Q& FHAe WHH Ao} Y 29 WH
< planimeter2 &4 st By (RAN)E AEsgh
(ch 747
A& 7t ¥
of Yol 85+1T 4 2(Dae Han Co, Model 10-101, Korea)o| A ok

FEe F d2olA 2080 WA Oe tEdFY FF A

AE 3cm FAZ A HE A polyethlene bag

I
a
Mz
i~
N

LEAFY teFAE &4 glo) A F, & AR LEEE 0T

A7 05 inchd 3otz ZHFHFoz PES AHT

2
2
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ol
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A
tlo
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=
O
3
©
=
UJ
o
S
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=
w
=
I}
&
3
@
T
2
fru
I-N
nV)
JE
tilo
Y
ox
ok
32
0

o AAY ®A
1278, 1459 2 1659 FshA2 Urol A4 2Ag 4489

e, ARAEE MPALE FFE AHE S A Gt dESAn

5. AEH

A= SAS(1996) program2 ©] €39 Duncan testd] GtFERA =2
zt gQ1zke] foAde vl EAMEAT

<N 2> eEAARY AFRe FHNE AALY
1L FA% 2 BNFF
E A3 FAE AFS dx7Y A 58485 Ross 28



= Z 228 X
XHEG §848F 405, LAY 3BT oo,

)
o
3
K
>
fe
e 4
rO
to
H
2
=
s
flo
VAN
>,
Q
v
)
e
32
o
i)
i

i

AT AE7IZEE 20013 59 8UFE 2001¢ 8Y 28U7HA F
16532 olden, F4d 7hF3H(A) A A A AAsH .

3. Ald A ArgaEE
7F. AvgsE Ae
<AE 1> 5

G AgEel Fel R JY: FF

AS @A ATl Wel: Table 329 ow, WEFE 4
W2 0~35%, 4~6%% % 779 olFE vbrol SAUI, $AF7)
2 $A%7) ARE FANAD, AYTE 0~453, 5~8F% 2 853

ol 2 Yol SAMY, FAF7] 2 SAFY] AEE Fs AT

Table 32. Al5 3] el 2 FSa F

o BT g T
T ¥ oFalaba] 758 [0-4546-8xe] 0-1653
FAAEE | SAR]| SAZ SAS SAR| SAZ7]| SAFT
JF¥a| CP%) | 22 19 17 22 19 17
3 % |ME(kd/kg)| 3,100 | 3,100 | 3,100 | 3,100 | 3,100 | 3,100

4. ZAS

<AE 1>

Jfa

ERERL

_E

59
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5. §AE4

A= SAS(1996) program< ©}€3}4) Duncan test®] ttFE@E Ao =2

2 93] o4 Hlm Ao

6. 3

o

AU TOBANT WA A, 23
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A 34 23 4 2
<AE 1> 22YH 9 AsFd AATH
1. A 29 AE & F

AASFHEE F98 Al 4EHF EAXE Table 339 Yehd
uhel 2ed), 0~4% %4 TL, T2o) F4% $AM7] Ag: zouz
ol 2002%010 3, ZAY FFL 600%0]2, T3 FoAd 24
% A2E 27 1880% 2 361%°l%th. 5~8F %o TI, T20 A%
$A%7) AgE 2993 ol 2035%0IAL, EAY FAL 496%
olgem, T3¢ FA% $5 A2E 27 1584% 2 388%0|AT. EF
8% olFol TI, T3¢l Fd $AFs Az zuwa g
17.76%°1Q0 3, ZA FF L 482%°10en, T2 Fg AgA =
b7} 1531% 2 204%2 293 $2& FHARY FASAL, 24

e 4 e Fgolnh

CONN
flo

rir

Table 33. AFSHAE FoAlge A

(29 - %)
T T | e 22N Z2ER | Z3E| Ca P
- AAZ1112911 2002 | 600 | 294 | 521 [ 1111071
0~454%

1283 2035 | 496 | 1.82 | 501 | 090 | 0.66
%11334| 1584 | 388 | 300 | 506 | 1.10 | 0.69
N SAZ71258| 1776 | 482 | 278 | 474 | 084 | 0.74

°|1H8A81376| 1531 | 204 | 259 | 441 | 091 | 2.04

(*]

'IT

= A F[1344| 1880 | 361 | 265 | 488 | 1.07 | 0.70
5 7

s

Al FAE71 A ez $HELS OXDR, OXLR ¥ OX
BRolA 242} 945%, 93.4% 2 962%EM OXBR Algo] %43t & 7
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Folglon], £58& Uays OXDR, OXLR L OXBROIN 2z
84.7%, 85.4% Z 882%°lUx, A AU 27} 89.6%, 91.4% L
917%2H AT HlxaYos, AT BEE 910%cIUT olst 2
st 2 S09N9 AAHH EolUB=YETTe 29 WHlF
A ARANH AT WE FHAE 904%, 4 S1998)2] A2 Nt
3 U4 39TFE eAAH B%RT ¥ FHo|A=, o
= ooAAR 4A Aol loid AU AL glo} £HE
of gold FERA EH7} Yehd Aoz AruY £ Bl 3
AHE 7 F1%DY AAFH zEoddcsd=F
AgAe 3745 FF R5E 745% 2 T19) ALAY =
AU 3UNYE Qe AT 607%8 T T3] Be HHo|Ae),
ol oA AFF upel zol ude TAIMIL AR, LA Hol
249 23 3 £PA9 FA ¥Y 5ol 1YY 2HE A=Y
BT PHEL $FolY RAAT D FAY ¥R, A 2 %
ol UM} 874 Bol wel FPA=E WA FE goy B
JAZ F5P Aoz dEy FAY dHo|
B

rlo
ofrl

kel 29 wEjF<d

of\
o

i) R FHIUL, FoAME FEF B0 243

)
o

Table 34. TAl LZ A

e EdET 23g
R e R e e N B !
| @ | #H | 0 | & | & | 6 | e
OXDR | 805 {5083 | 761 94.5 627 55 84.7 | 896
OXLR | 900 |51.05| 841 93.4 724 45 8.4 | 914
OXBR | 88 5097 854 96.2 | 738 45 882 | 91.7
ACE+) 2593150951 2456 | 947 | 2089 | 145 | 86.2 | 910

*(0: 9F4, DR: AzZ4 LR : gzZ24 BR: &4 /AFQRAqD
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3. 4 &

czAYHe 4 8 1259 2 1654 d+WF SHFS TlolA
2+z} 99.8%, 99.3%, 98.0% 2 97.3%°|A 1, T2¥= Z+Z 99.8%, 99.8%,
98.8% % 988%°lRemn, T3olA= Z+Z 998%, 995% % 988% %
088% =M Ae7te] YA AFAE UehA ek

Table 35. SAGAE SAE

(&9 : %)
- e = =
= 0~2]10~4 1 0~6|0~-8 0~10|/0~12]0~14{0~16
$ | 995 | 995 | 995 | 990 | 985 | 971 | 97.1 | 956
T1| % 100 | 100 | 100 | 995 | 995 | 990 | 990 | 99.0
B | 998 | 998 | 99.8 | 993 | 99.0 | 980 | 980 | 973
3 995 | 995 | 995 | 995 | 985 | 980 | 980 | 980
T2 | # 100 | 100 | 100 | 100 | 100 | 995 | 99.0 | 99.0
[ | 998 | 998 | 998 | 998 | 993 | 988 | 988 | 988
() 100 | 100 | 995 | 995 | 995 | 990 | 990 | 985
T3] % 1995 ] 995 | 995 | 995 | 995 | 985 | 985 | 975
Wk | 998 | 998 | 995 | 995 | 995 | 988 | 988 | 988
olsh Z& A % BU9W)Y deANs 16730 FT S48
Q) 903~942%RThE RE HYTAN EROD, HHAYATRILA
(1992)8] 1673 Aol $48 U0%RDE ¥tk o= 2EAY

ku

2o 4FFol WL, B AFolAY AFBs FEsted vehg 27
NEEL

4. A%

SEAUE FAY 4, 8 1258 2 1678 HMFL TiA ztz
331g, 945g, 1,578z 2 1,863gel i, T2& 7ztzt 322g, 939g, 1,538z 2

_.99._.



1,843geiAa, T3 M 242 308g, 820g, 1,458 ¥ 1,840g2.2 T37} 4,
85 % B 1R2FHoME FAAH2Z Edou 165HME HEE &
Azt7E AR HA Bk, £F A 4, 8 12F% F 165% AT
T1elA Z4zk 293g, 711g, 1126g 2 1475g°lx, T2x Z+zh 297g,
743g, 1133g 2 1491g°lAd 2, T3oA = zZ+7t 289, 68lg, 1,101g 2
1,460ge2 =73} Zo] T37 4, 858 % 12FH A E FoHez ¥
sk, 16FF A= AeE2 {7t QA HA gt

-

Table 36. S GAE AF

(24 @)
2 F =
- 2 4 6 8 10 12 14 16
3 141 | 331% | 612* | 945" [1,196" |1578" {1,785 | 1.883
T1| % 131 | 293° | 505" | 711* | 892" {1.126"|1.303" | 1475
P | 136 [ 312 [ 559 {828 1044 {1352 {1544 | 1679
3 146 | 332* | 611* | 939° |1,156° | 1538 | 1.807° | 1.843
T2 | ¢ 132 | 297* | 519" | 743" | 890°|1,133*|1,321* | 1.491

B | 139 [ 315 {565 | 841 [1.023 |1.335 {1564 | 1.667
) 141 | 308" | 553° | 820" [1,124° |1.458°|1,749" | 1,840
T3 | % 131 | 289° | 471° | 681" | 854°{1,101°|1.279° | 1.460
g | 136 | 298 | 512 | 750 989 |1.280 [1514 | 1650

*  “®Means having different letters in the same column are
significantly different(P<.05).

ojgt e AHL A T(1992)9 A White Cornishebe] 29
ueA 4 1653 HT AFA 2057g9 o 80% HE FFEoIUL,
Aes 3Ymt A8A 2956g~3,056g0) HlEldE ok 53%2 FFo
2 3 Ao, ol B AT FHAZTLE FAT 2ITA
AF ol Yol vebd ZFojrt

LEAAR] ARA wE JFELL 1Y 3% 1Y 49 o]
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1960 1550

7 ] 1450

1580 '//%—f':-‘ :g

| — =

"D g ,g////

s&/ g =

70 : &0 : . :

e 0 E w165 S 103 13 uE 165
a9 3 A2 AFHEs(T) a9 4. A AFHIH(R)

5. 43 AIEAHAF

LEZANAG FAY dF ABAHAFLS 0~2, 2~4, 4~6, 6~8F% %
8~10F#dA = HEzte FAAE AAHA Fkey, 10~12, 12~14
F3 2 14~165"Ho)M = Tlel 4z 109.2g, 101.8g ¥ 107.8g, T2&
7+7} 1172g, 1126g 2 117.0geix, T3= 2zt 102g, 106g 2L 111.3g
o2 T27h 7V 28 AsSAHAZS Yl &AM E 0~2, 2~4,
4~6, 6~8F% 2 8~10FFH e NP FoAx} AAHA ¥ko
U, 10~12, 12~145% 2 14~165H M= Tle] Z2z 732g, 755¢ %
91.8g, T2E #7Z 8l.2g, 827g 2 99.7goIN 3, T3& Z+zt 750g, 76.4g
2L R6gLE FAI ol T27 M B ARAHFTE YT

LZAYE s FHE dF ARAAFS 10FFAXNE A%HFH

oz zrlse dAL YuuRod, 1078 ol Fol: Az4ABY 3
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A7t Fug AN, YA 147 ol Fo] FAY AU =
A7k ek, ol A AFAME AFF uish gol BE T R
718 Bl we 4AF) Z79 Aoz AlmEG,

rlo

Table 37. SAGAE dF A4y F
(¢4l g

=
F 3

0~2 | 2~4 | 4~6 | 6~8 | 8~10 [10~12]12~14]|14~16
122 | 344 | 552 | 69.9 | 87.8 [109.2°|101.8°[107.8°
123 | 277 | 575 | 643 | 586 | 73.2°| 755°| 91.8°
122 | 31.0 | 566 | 67.1 | 732 | 912 | 836 | 99.8
1| 351|568 | 712 | 89.1 |117.2°]1126 | 117.0°
112 | 278 | 526 | 639 | 678 | 81.2*| 82.7°| 99.7°
121 | 315 | 547 | 674 | 785 | 992 | 976 | 1083
130 | 349 | 582 | 70.6 | 80.0 |102.0°]106.0°|111.3°
109 | 274 | 515 | 632 | 57.3 | 750°| 764°| 92.6°
Byt [ 120 | 311 | 549 | 669 | 686 | 85| 91.2 | 102.0

*  *"Means having different letters in the same column are
significantly different(P<.05).

.;L

T1

= -
%w?ﬁ%ooa?i%ooe Mo
fa—y
w
—

T3

6. F8 A=HA

Lz FRY AFEAE FH ABZHAFS T1 3] 0~4,
0~8, 0~12F% % 0~165% ZtZ} 651g, 2,410g, 5168g 2 8103gel
i, T2= 675g, 2,467g, 5354g 2 8568golRov, T3 747 671g,
2474g, 5023g % 8066go = TI1 T3= Fdxt7) ey, 858 o
F T2oA B2 ZEEs Jedided, ole Abg9 diAtdud|ztrr ¥
of B AHFE Uegd 2oz Asdd ¢AAME Tlol 0~4, 0~
8 0~125% % 0~165% Z+Z 560g, 2,265g, 4,110g L 6,452g°IAN 1
T2= 547g, 2175g, 426lg 2 5418gelRenl, T3dAM= zZ+zt 536g,
2,141g, 3994g 2 6360goZ T1#H} T3= Fdxt7t Aoy, F3elA
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o 2ol 873 ol T2l Be A% Yehuch ols 2e ARE
AgAste 1259 WE FA ARYHABA 7708g~7,791gF 45
Aol Qout wlsatg.

Table 38. SAGAYE 73 AAgd3%

T 0~2/0~4| 0~6 | 0~8 10~10[0~12 | 0~14] 0~16

=]

$ 1170 )651) 1431 | 2410 | 3639 | 5168 | 6593 | 8103
¥ 172 560 | 1,365 | 2,265 | 3.086 | 4,110 | 5167 | 6452
He [ 171 1605 | 1,398 | 2337 | 3362 | 4639 | 5880 | 7.277
()
+
B

Tl

183 | 675 | 1470 | 2467 | 3714 | 5354 | 6930 | 8568
156 | 547 | 1.283 | 2,175 | 3124 | 4261 | 5418 | 6313
170 | 611 | 1.377 | 2321 | 3419 | 4807 | 6174 | 7691

T2

$ | 182|671 | 1486 | 2474 | 3594 | 5023 | 6507 | 8.066
T3 | % 1163[536( 1257 | 2141 | 2943 | 3994 | 5063 | 6.360
Ht 1168 | 603 | 1372 | 2.308 | 3.269 | 4508 | 5785 | 7.213

7. }5 84 &

AN F29 AFGAE FH ARLTELE Tl 530 0~4,
0~8, 0~125% 2 0~165% ZtZ 219, 265, 335 2 438011, T2
£ 225 272 356 R 47401028, T3 z+zh 244, 315, 353 %
44622 0~8FH7A = Atg 9 diAtol iR FFo] ¥& T37F T1 %
T20o) vl&lA Fozoz dkoy 0~12FF oM e Tlol vlalA T2
2 T37F ez sk 0~16F% A7IHEAdS T37 we 2Y
< Yetlidg AN E Tlo]l 0~4, 0~8, 0~125% 2 0~165F¥
Ztzb 207, 3.36, 3.76 2 44801 x, T2% 207, 3.07, 388 % 468°]%
on, T3AME Z+7} 209, 331, 3.74 R 446go2 FANM Y 2 A
&S Jetido. Fdste soksH ARGl B 8FH o] Foj

a4n
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WAL 2] &) 22 T27F T1 2 T390 Blsiy B A5 E 43
dto] Atg 2 &0l w3kt olgk 2 AL 7 5(1993)0] Al
FAANEE FAF 0~165F3 A9 AR 2T 42180 42 ¥
I, 2 S AFAANG G5l 1658 A2 T &< 423~446% =

1%% Aol At

T

Table 39. SAGAE ¥ A28 F8&

7R - S

0~2 | 0~4 | 0~6 | 0~8 | 0~10 | 0~12 | 0~14 | 0~16
157 | 219 | 247 | 265 | 313 | 335 | 377 | 438
175 |1 207 | 264 | 336 | 359 | 376 | 407 | 448
166 | 217 | 268 | 3.00 | 336 | 355 | 392 | 443
161 | 225 | 254 | 272 | 331 | 356 | 391 | 474
159 | 207 | 264 | 3.07 | 365 | 388 | 421 | 468
160 | 216 | 259 | 290 | 348 | 372 | 406 | 471
169 | 244 | 28 | 315 | 330 | 353 | 379 | 446
1556 | 209 | 287 | 331 | 359 | 374 | 407 | 446
162 | 227 | 287 | 3.23 | 344 | 363 | 393 | 446

Tl

o, o
4009‘-:“-}009‘-:“‘1'009

o5
£l

8. =AAAA16F%)

7h EA S RES AAF

16584 2+ Hejd =4 2 5F§ AAFS Table 4091419k 2o]
2 Agutg QAFe] zpolh 2F4 Yo, dukAEel AEde Admn
H, Tl 32 AAF 1,839, =AFol 1,477g, 2] 454g, 7}& 347g,
270 182g, B 123g, § 362go 2 UElgon dAe zhzk ]538g,
1,109g, 283g, 284g, 128g, 8lg, 320gelR o™, T2 <AL ABAF 2073g,
T A Fo) 1531g, ©hEl 462g, 7t% 363g, 270 186g, & 124g, 5 383ge
2 Yelton 4R z+zk | 541g, 1,122g, 305g, 273g, 135g, 85g, 315g
olth T3elMe FHoIAM 2tz AAF 1972, =AF 1456g, o

flo
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435g, 7}4& 342g, 270 178g, & 124g, 5 359gl.2 UElton dAe
z}z} 1,443g, 1,038g, 270g, 252g, 125g, 77g, 296g°]l At}

Table 40. A FH =xMF 2 225 A4F

T & |AAF | =EAFT] g2 | JME | 2A . 5
3 | 1.889 | 1477 | 454 347 | 182 123 362
2 | 1538 | 1,109 | 283 284 128 81 320

He | 1,763 | 1293 | 369 315 155 102 341

3 | 2073 | 1531 | 462 363 186 124 383

T2 | ¢ | 1541 | 1,122 | 305 273 135 85 315

H | 1807 | 1327 | 383 318 160 104 349

2 | 1972 | 1456 | 435 342 178 124 359
T3 & | 1443 | 1,038 | 270 252 125 77 296
B | 1,707 | 1247 | 353 297 152 101 327

T1

1657 Bl AL A1@AY A& R FE5 A4 & L Table 419
A} ol AMeztel WA AFAE YR FRoy, F£Hd =
Agol ¥L AFS BAded, FAY TAEL Tl T2 € T3dA Z
zZy 742%, 739% 2 738%°lew, dARAE 4 721%, 720% %L
720%0l31t}. olgt e A= FAY AFo GARD & AR F
2o ERANEZFHE Yol Ygd A2 Algdct. A »

& A& o, s, 2, = 59 H¥l&S Tl 3ol Z7Z
31.0%, 23.6%, 12.4%, 84% 2 247%°lA 3, GRS 242 259%, 25.9%,
116%, 74% 2 292% 24 o5 H&e FRo] ARG HA
A Exod, 59 v&e FRETG GARAAN dASA Fdth T20
Me FHol Zhzy 304%, 239%, 12.3%, 82% H 252%°|Q 1, AL
Z+z} 265%, 24.71%, 12.3%, 76% 2 289%°lNon, T3 FHe] z+z
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30.2%, 23.7%, 12.4%, 87% R 250%°1QA L, dAL 27 265%, 24.7%,
12.3%, 76% % 289%EM 7zt g RFAM tefEHe Hlee &
Zol dAu BAFA Een, T HEe FARG dAHAA
A sA Ek}

rlo

Table 41. L& 2 A B F&8 YAiv&

(@9 : g)
- | =AE FE5 e (EAHH], %)
Tl % [od | A5 | 9n | = 5
) 742 31.0 236 124 8.4 24.7
T1 | % 72.1 259 259 116 74 29.2
BT 732 284 24.7 12.0 79 26.9
) 739 30.4 239 123 8.2 25.2
12| % 72.0 26.5 24.7 12.3 7.6 28.9
B 73.3 289 24.2 12.2 7.9 26.8
) 73.8 30.2 23.7 124 8.7 250
T3 | % 72.0 26.5 24.7 12.3 76 289
B 729 28.4 24.2 12.3 8.2 27.0

ol de] A%E FF A BY, TAEL ARAZe] AolE B
o}zl Ftoy, FAo] YARY £ AL AF H EAALEFHE
Zpolell 7]dste Aoz Atz olgk 22 A2 ZH(1990)9 /M3
A EolA A Fo] 2095.9go4 TAl&o] 64.79%<t vl BH B A
T =AFO] 4% FAY =AZe] won, AYgdz =AH &9 o]
AF L & AT =& F 5(1998)e] ZEAAHT 165 F A =A
& 676%~69.0% e £ oA

=

rir
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9. 354 SEAQ0ts59)

7h AR I F

16530 2AMG hEA S AvAd R §#E Table 429 “ebd wt
o} o] FE FFE& TI1, T2 L T3olA A 7364%, 7390% =
7339%2M Hl=d BTE dEhiel 4R FFAE JEUA e
o, zauld ke Z4zb 2357%, 23.34% F 23.95% 24 A gz B
%3 AgE Udeidon, 23R FFE A 2ot AHHA
oottt o9} 2 AHE 7 F(199%)el R HAg&AAG Jtes A

ol 7368%~74.14%< H|xdHAn, ZTWH FFE
22.94% ~23.99%¢} vlS=8tdch. =3 ¥ 5-(1990)°] Maniker¥E & Ross®
7ol Mol B3 A vluPRA FEIFo] ¥, i FeF

o ®e AgolAnh ol 2 ATE Seaton(1978)%] BT R 7(1990)
o Bt §A Agolgon, Zuwd Tt F(1990)9
. 2 A7e AzlNE ge AFdAnc &

=l
2
ric
Jo
Rl
&
o
ot
°
32

Table 42. 7t A% IRt E & F

(291 %)
T T T1 T2 T3
T £ 73.64 73.90 73.39
Zzoua 2357 23.34 23.95
Z A % 0.84 0.84 0.72
3 = 0.95 093 0.98

Y. obul b 243(%)
16538 7t ariel otuliAl g2 Table 43904 Be upe} 2ol

Cystine, Methionine, Aspartic acid, Threonine, Serine, Glutamic acid
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Glysine, Alanine, Valine, ISO-Leucine, Leucine, Phenyl-alanine,
Lysine, Histidine, Arginine, Proline® &% E S Hgjzte]l LA 3
ARAE JEA este

Table 43. 7t5A59 ofvlx=qt &

(49 @ %)

T = T1 T2 T3
Cystine 0.26 0.26 0.26
Methionine 0.52 0.54 0.55
Aspatic a. 2.21 2.22 2.26
Threonine 1.07 1.08 1.10
Serine 0.96 0.96 0.98
Glutamic a. 3.50 3.49 3.56
Glycine 0.99 1.01 1.02
Alanine 1.35 1.36 1.38
Valine 1.00 0.99 1.01
Iso~leucine 0.97 0.95 0.99
Lucine 2.00 1.99 2.05
Tyrosine 0.81 0.82 0.84
Phenyvl alanine 1.21 1.21 1.21
Lysine 2.06 2.05 2.08
Histidine 0.95 0.97 1.01
Arginine 1.38 1.38 147
Proline 0.84 0.88 0.89

VA& At 242 Table 44014 B vpel 224, ¥3pA|w

AL @S TL T2 % T30A 2h2E 32.82%, 31.27% R 32.14%2 A 23
of Apolz} flew, =XIAML FFoM= 2 67.18%, 68.74% R
n dab g&e 2hzF 597%, 495% R 6.58%

2 A%E Yehdidew, n-6 AW} FFE 7z
x

22.17%, 26.271% 2 2472% = T27} 2 & HAAE& yE

o 1

2
|
(]
A
19
o=
»
ot

2 T27} ezt

tlo

<
2
c’%
2
w
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9 vlgdHE T ¥ A% YT

Aedoz Age AW gEe ARAU W Aol Ay @
4He Yehided, ol eAdR ATl 2T 4FSAol )
sotel ARAY] G2 EIE AW + AATH

e

Table 44. 7F&A1 &9 A4 =4

(&9 %)
T iy T1 T2 T3
C14:0 1.02 1.02 091
C16:0 22.25 21.24 21.01
C16:1 n-7 1.95 2.04 2.13
C18:0 9.55 9.01 10.23
C181 n-9 36.77 3471 34.07
C18:2 n-6 1411 13.80 14.57
C183 n-6 0.02 0.02 0.02
C18:3 n-3 0.45 0.33 0.40
C20:1 n-9 0.32 0.76 0.35
C20:2 n-6 0.14 0.11 0.15
C20:3 n-6 0.37 0.30 041
C20:4 n-6 7.07 10.88 9.01
C20:5 n-3 0.16 0.01 0.03
C22:4 n-6 0.46 1.17 0.56
C22:5 n-3 1.15 1.21 1.23
C22:6 n-3 4.21 3.40 493
X SR 32.82 31.27 32.14
X3t 67.18 68.74 67.86
n-3AFA 597 49 6.58
n-62] ¥4t 22.17 26.27 24.72
n-6/n-3 3.80 6.832 4.38

10. Al 59 E83 54
A5 22813 EXL Table 4594 B vie} 2o} AS9 w4
2 T1, T2 € T304 Z+z} 5895%, 59.93% 2 60.24% = a7t LA
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& AFANE YehdA fgew, tEFFAS 72 21.38%, 21.73%
2D 2042%% Ak Aolrt AAFHA Fuch AwES Tl T2 %
T3olA Z+2 0.83ke/enl, 1.12kg/cil 2 142kg/ci@ A T37F ¥k, Tlol
ol EAF oAt AASHUG o9k e AR S4%7]9 AR A
ol W& 4ZE Aold 7]QAF Aoz AlzdEHY. SAAME FET
T1, T2 2 T3elM Z+2 5917, 5509 2 585824 Tlol ¥k:, T27}
woton HMg= zbzh 100, 1.12 2 1.2022 Tlel T2 2 T3 vls|
A oge A%e Yghdoen, FAsE 22 349, 192 2 43924 TI
2 T30 HlajA T27} ¥ AegS BHsd, o9 2L Aads FAA
g9 Y8AE9 Aold 7IAF oz AlgHT

o} Ze& ZAe 7 51998l REad ALAHHe BeEgE)
388%~474% XM The ¥ AHoA:, A% F 288%~306%RTHE ¥
=3 @& AFo|den, A 159%keg/on~1.88kg/enBTHE 7 &
73 &l Aot

Table 45. 7F&A159 2238 54

F T1 T2 T3
B3 E(%) 58.95 59.93 60.24
78 2 (%) 21.38 21.73 20.42
A o3 (kg/cm) 0.83° 1.12%° 1.42°
3 2() 59.17 55.09° 58.28%°
& A HAE(a) 1.00° 1.12° 1.20°
A= (b 3.49"" 1.92° 4.39°

« 17 IRz A FHNY
x+ “®Means having different letters in the same low are significantly
different(P<.05).
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11. 34748 ¥4

7b. EdFEE =244

Z} HPd g TR BE £7F £FUL Table 460 ebd uieh 2
o] 1478 F3A FAY 25U T1, T2 R T3A 72 53569/,
54229/4 R 52474/ EA T27 &k, TI7F @& A¥oleH, 16
8 ZF3tAole Zhzt 56499/, 55209/ 2 552149/42M Tlo] 7t
F gt ol e AR dARAME ¥z

2 A7 2R 2EAYE FALS 1UFP ol F o FAFZo 4
3l AstEEA Atg&ago] EojAY] didd TAARY YFSYY
FAL 1453 17kg A=A Estets Aol wigz sz, AL 165
K

15kg A=A Falats Zol b3 wAsTL AR

et
£

Table 46. 3538 +%3 £+
(“’P-?—l DA/

T ® 125 %3} 45 £3t 65 &3}

8 4,733 5,356 5,649

T1 o a 3,377 3,909 4,419
B 4,055 4,632 5,034

) 4,613 5,422 5,529

T2 T 3,397 3,964 4,471
iy 4,005 4,693 5,000

r) 4,374 5,247 5,521

T3 ¥ 3,304 3,836 4,380
g 3,839 4,541 4,951

« T7hA & 1 30009 /ke(E8HAF 1.5keoll 45009 £3HAl 7HA AR

. Abs ]
28548 ke X 5% ALRYIE Table 479 Yebd vie} 2o] 145
A £ kgD AbEEIE T1, T2 % T34 22 10429, 996

ol
i
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4 2 1170902 T27} 2ken, T3/ B 29 1658 &34
kg® AtEHlE T1, T2 2 T3olA Z+27 1,1899, 1,169€ 2 1,32592.2
T27} @skow, T37F gtk dANNE 1458 284 Z+z 11319,
1,0859 3 127149, 1658 £3t4 2tz 12114, 1,157¢9 2 1336922
T27} @& A&oldt. wats exAgde nrjArez PiA 8F
4 oMol KAANEE Fostm 8FY olFoE AAo] E3HI| uf
ol FFAE AEFTFES VMR AR E sty FoskE Aol wigz
|

2 =&

Table 47. 23532 A 53 % kg? ArEY]

- 1254 &% 1477 %9 1659 &3
v
ke | 5% | k? [ 79 | ke [ T2

951 1501 1,042 1.859 1,189 2,238
1,074 1.209 1.131 1474 1.211 1,787

)

T1| #
B | 1,002 1.355 1.079 1.667 1,198 2,012

)

aa

947 1457 996 1,799 1,169 2.154
1,034 1,171 1.085 1433 1,157 1,725
B 984 1,314 916 1616 1,164 1,940

3 1,148 1,674 1.170 2,046 1.325 2438
¥ 1,232 1,357 1,271 1,625 1,336 1,951
H 1,184 1.515 1,213 1.836 1.330 2,194
+ AbRE(Y/ke) 0 SARY] 29, $AF7] 2509, SAEI] 2514,
Z4F 2339, TF 12009, AgAE 2179 A&

T2

T3

<AE 2> e EAAGS AFRE FR7E AATSY
1. +4% % ¥3&

ANl A8 A cEAdee $HEL dETe AT 7
7t 978%, 978% =M o7t glgion], Ra&e iy zZhzh 91.8%,
87.6%, +A @RI 22 939%, 89.6%2M thETFolA EkTh

BN

L
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ol e AL <AY 1>9 EAUH F3A AAF BT 7

gojgled, gzt FEE F3gol ¥ FF¥FES Y, ole

g
Nz AT FF 2 AGBYY Aoz AmHT

Table 48 $AE % $35¢

JTAH | FARA BV e Toe

T o [gunaes| oue [4ae | agx [ 94 * | 920|499
D | @ | 20D | 00 | D | & | G | %o

jx+ | 500 | 66.8 | 489 97.8 456 3 918 | 939

AlgT | 500 | 471 | 489 97.8 407 31 876 | 896

A(E) 1,000 | 570 | 978 97.8 863 34 89.7 | 922

2. $4E
HzTe SHEL 2, 4, 658 L 7FANN F3ol A7 100%,
100%, 100% 2 100%24 A P71 HAZE ges, dAAAE

Z+z} 100%, 100%, 100% 2 9.3% 24 AP A7|120E< A A9 QL

T ES SAES YRS =8 AEFd 22 AH9 4, 8 125%
2 16539 FARY SAELS 427 994%, 988%, 988% H 95.0%°]
3, AN = 2+ 98.8%, 98.1%, 98.1% R 97.5%°] At}

(29 - %)

8 10 12 14 16

ol 3

| ¢ | 100 | 100 | 100 | 93| - - - - -
T #®EE| 100 | 100 | 100 | 996 | - - - - -
Al & | 100 | 94 | 988 | 988 | B8 | 988 | 988 | BB | B0
& $ | 988|988 | 9819191 |91 |91 | %1} IS5
T W | 94 | 9.1 | 984 | 984 | 984 | 984 | 984 | 984 | %63
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3. A%

QzTe S 2 4, 658 2 7789 AFE SR 22 313,
1,091g, 2,125g 2 2577gol i, &A= Z+Z 300g, 1,019g, 1,773g
9 2277golAch w3} AP oFAYE FAHY 4, 8 1254 E 16
FB9o AFe 2z} 278z, 21g, 1336g L 1,650goiAxn, IAS Z+7
250g, 682g, 1,013g Z 1,320g°IAt}. o] AHL <Alg 1>9 AHFERus
o 200g AE we ABolY: L 7 S(199el AALTH White
Comnishste] 29 ToIA P& 1659 BF A3 2057, Ads 39
2 A8 2956g~3056g) MlAME Re Aol o) AR
9 87 Aoz Uehy 2oz AzHch

Table 50. §4 AL A%

313 [ 1091|2125 {2577 - - - - -
300 | 1,019 | 1773|2277 | - - - - -
306 | 1055|1949 12427 -
115 | 278 | 592 | 678 | &1 |1.092{ 1336 | 1.584 | 1650
108 | 250 | 508 | 569 | 682 | 81| 1013 1174|1320
HF| 111 | 264 | 550 | 624 | 752 972 | 1,175 ] 1.379 | 1485

i >0 N2
; 4009?34009 Az

4 %8 ARAAF

HE27 FAe AFSAE FH ARHAFE £ 0~2, 0~
4, 0~658 2 0~7F#HolA zZtZ 464g, 1,790g, 3,8%6g % 5,377g°l
Az, GARAME Zhzt 479g, 1,745g, 3,622 L 4,873gelAT. AT
NME 4, 8 12538 L 16FHAA F7Zo] 242 739g, 2,527g, 4,888g
2 7177gel A x, FHRAM = 247 664g, 2,318¢g, 4,382 F 6,950g
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oAt

Table 51. SAGAY +3 Az H

(29 : g)
78 i k
0~2|0~4|0~6|0~7|0~8|0~10/0~12|0~14|0~16
m| o | 464 |1m03806|537] - | - | - | - | -
= | ¢ |49 |145|36320483) - | - | - | - | -
T | ®F| 4711 | 1768|3764 | 515 - - - - -

241 | 739 | 1529|1933 | 2527 | 341 | 488 | 6264 | 7,177
1,406 | 1,796 | 2318 | 3201 | 4382 | 5636 | 6,990
B | 229 | 701 | 1467 | 1,864 | 2423 | 3373 | 4635 | 550 | 7,064

4o >
“o o>
&

-~J

5 AlE R T&

AAGgAE FA A2eTFEe HETFAA F£Ho] 0~2, 0~4, 0~6
Fd 2 0~7FRdA zZtz 170, 1.70, 1.87 2 2120191, ¥R zt7
1.85, 1.78, 2.10 Z 24701 o™, Al@ oM = 0~4, 0~8, 0~125F% %
0~165F8 oA F3o] ztzt 298 320, 3.74 X 444019 %, AL zZ7
301, 355, 446 2 5390t

Table 52. A4 GAE & A28 48

. B 3
T 0—2]0-4]0-6]0-7]0-8]0o~10]0~12]0~14]0~16
g | 8 (ool 212 - [ - - -] -
z| 9 |1&| 1|20 247| - | - | - | - | -
Ty || 1Ml 1R|230| - | - - | - | -
Al 8 |28 28| 272 |29 | 320|333 | 374 | 403 | 444
| ¢ | 276|301 | 204|333 |3% | 391 | 446 | 493 | 539
T W | 280 | 300 | 283 | 316 | 337 | 362 | 410 | 448 | 491
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6. =A4d4
P} EAY RES QA

AMEFEAY dE2T 778 R AFTF 165384 2 MeEd =4 %

EES A4BE Table 530148 2ol iz AWTY AMFY A
27t AN aE oY
YA AHL AWuY, h2T FRE AHF 2667z EAFO)

1944g, t}a) B4 42g the) 654g, 7tE 581g, ©A 237g 2 E
139go2 Yelgon, one zhzh 2214g, 1523g, 33g, 48%g, 478g,
198g 2 105g01Rx, AT FAL AAF 157lg, =AFo] 1030g, &
7AW 35g, The) 332g, 7tE 277g, B 126g 2 2 73golleny oA
2 ZyZ} 1,465g, 957g, 36g, 296g, 267g, 116g 2 73golAtt.

Table 53. H&¥ AAF =AF L BFES YAakzk
(49 g
7} BB .o ALk
I i ek I S EEREE SR A
g | & | 2667 | 194 | 42 | 654 | 581 | 237 | 139 | 36l
| ¢ |2214|158| B | 480 | 418 | 198 | 105 | =7
T @7 | 244 | 174 B | 572 | 50 | 218 | 12 | 34
a8 [15m 1m0 3 | 3% | 2 | 1% | B | 26
A ¢ |46 %7| B | 26| w7 | 16| B | 20
T I H7 158 94| 3% | 34 | 22 | 12 | B | oW
CET 778, 8T 1673

& Table 54949t Zo] tix
dAstAed, hEye] =4

By

o

>

o

-4

=

2

oz

i_:’
oy
Lo

_>|J_'4

2

Hu

o

oh

£ o
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go] GAF FARM 77} 729%, 688%<2 Aol vl AP FAME
Zt7} 65.6%, 65.4%°]31th. o9t 2 AFE 53 YAF Aol FF
 JFEA g8 Yehd Azo|th AAdiH] EZAREZHEL Y=
T & F HF 16%AQd vlEtd AP 24% 2 =T 8| F
of o7k Eoked, ole 9A FF 2 AMSFHol 2 vEhd A
A, EAgE BES Qg g, ks, 2, 5 2 59 4
£& UWz2T FHo) 7 332%, 295%, 12.0%, 7.0% 2 18.3%°1A 1
dRE Ztzb 31.4%, 30.7%, 12.7%, 68% L 184%=2H FAL gYRE

F&ol Bkm, FAHE NIERESY HRgol AT AIE T
e Aol ztzh 324%, 27.0%, 12.3%, 72% 2 21.1%°IR 1, ¢AS
zkzb 31.1%, 281%, 12.1%, 7.7% 2 21.0%=2A thEF9 vxsgovy
Soly T3 2 BRI AETFA A 2 AFS HEMN
th olAtel AE FF maAE By, ZAE&ES ZAMAY AHFY Aol
R EFF] Aol Adt thERTFrE APTel HlEt o, & HT 54%
Eoton, RES A& o277 ATl JHA R HA{Eol
Eoked, ole AT 54 vEld 22 Alsdd.

p

Table 54. =A4& € Z=AdR ZES A448E

(29 g
L mAe [2aAw] RES AN (EA], %)
TE ) e | 9 [ ga [As]en] 5 | =
| b 729 16 3.2 25 | 120 | 70 | 183
z 1| % 638 15 314 | 307 | 127 | 68 | 184
T 8F| 709 16 323 01 | 124 | 69 | 184
A8 656 2.2 R4 | 270 | 123 | 72 | 211
8| % 654 25 311 221 | 121 | 77 | 210
T | H8F| 665 24 318 276 | 122 | 75 | 211

« 2T 7539, A8 1673
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oo RIS ALT 2 RES dY BES A0S

TA e dEs QAT gz TR dRAA Zz gl st 530g,
397gel Ui, 7hgol Z+zh 499g, 3Blgoltow, Al FeAe dert
A GAANA Z+z} 250g, 224gelA L, 7HES 4 221g, 218g0] U th

FE5 dy 23S A& "R el iz F3H dHAA
Ztz} 81.1%, 81.1%°lA 2, A@FolME 27 753%, 758% =2 ET
A AitHl o] B}t Jhs ES AAEE LS da2T FAHR g3
A Zvz} 859%, 79.8%, ATl e 2+ 79.8%, 81.5%°l Tt olet #

< Afe FF SAY AEdel F2 dEFF AF A viEtoy 2E

(%9 - g, %)
2w TES A (g) 1S A& (%)
- t} 2] Y& t} 2 V&
g | % 530 499 81.1 8.9
=| ¢ 397 381 81.1 798
T | Hg 464 440 81.1 89
Al 8 250 221 75.3 798
a1 9 224 218 75.8 815
T |37 237 220 756 80.7
« ART 77, AYT 1673
7. A%9 54

A&A%e] HEAL Table S6lMs 2ol tzTe AT 2
7} 61.45% 2 5971%E Bz FolA ok ®e AL YU, e
e 77 2554% 9@ 2318%2 UZTolN e A3E JEulE
d, ole A§FAN EFol 22 Ueg AR AgED, dgde o

oY
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ZF9 AT 2+ 08lkeg/er Z 1.12kg/cr 22 M Al E Tl A Ek
o SAe WEoAE txTY APTFolA 22 5290 R 575124 A
HPolA o B APolAoy, HAMEE 2tz 352 2 111, FAE
885 2 32724 2T B A%S Yedc

Table 56. 7t5A152 83 54

T B hzT AP T
B (%) 61.45 59.71
7+ 3 (%) 25.54* 23.18°
A2 (kg/cm) 0.81° 1.12°
W E(L) 52.90° 57.51°
5 4 | A% (a) 3527 1.11°
A = (b 8.85" 327
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A2d Ax R YR
s

2 BANEY 08U E Fou ¥ L2FEIY AHYUE $E A
28 £387Y T @X2AE AU

<A 1> L ZAKH LEAAAF)SS ol3heHy 54 2A}
1. LEAS(EF)

Ageo] AHEE 2FAE AAVIEE 26552 AAY FdE QUL
AxrdA ztoty] 4 oY LIA AHS FFANA LB FARY
AR L FAE 4 35S £43Hen, §&A(broilen)&§& £47)
AT Aol 2
Solu &84 9 NeAdE AR sking AL AAF F
o 2 Ao FAG 2FAE & Mg oE =AFS A 1,127,
dR 83BgolAan, SEAE AISVINe] BIFerE =AFL2 1,000g
o] A ct.

o

i)
>
>
Ho
L
Ho
B
n
o,
ofo
9'_{_-‘
pats
K
o
Lo
-IS—(-"
)
M
2
4z
!
rir

2. LEA YA 5 (F2)

QEAAAFDE S EAS ABAALY gl €08 4% 54 @
FAAREFGA)AA AdE L FAARS 1650 AHS: F FAR SAS
A2t 944 e BASRoE, olssa BARAE SHEEE 3% (ckin)%

Ae AAY F EAFA,

3. AT B4
o5 ¥
AOAC WH¥(%0E wet FA%E ¥4

rlob
o
_O,L‘
£
2V
o
hu
[\]
Vo]
X
k1
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o NS ¢Fuly A Hsn AR FE 4L
Ve @ MG FAE AT F, ANEV 9 ¢RvE HAE
LEol ¥i 100~102TCA 24412+ A %

ol A8E 2 8M AW wAlAE Yo
AR F, B A FAE S oty T4 s}
AAbs At

)
2
M,
d
2{_:‘
2

229 £
NE 2

T (%)= %100

Y. 2w

Micro kjeldahle(AOAC, 1990) W o2 70TC9 AR7oA 7247
AzAZ ANRE vpo]az Ao AR 57 AstEuja] 208 Y& I
g FA2mlE 1, £l 700C2 BaAA AoA gy A
Z o5 SHTE ARAG. ololM FHAAY FF Zg23E 3
old AMAst1, 0.IN HySOs 10m3} EFAA S 5~6w&0] S 2tz =
gaaE WAFA stdel ¥, TF Sg239 sAE A9 10N
NaOH 7m< 93 AZtZet23 48 Ao 3ujr € wztx 7€ s o}

S

= AASAY. 290 g s Ao sl AL
Za ;‘5—1](%)“(1 4(b—a))x 100
(b : FAE HAX A8 A AHA F : factor)
g, =X

AOAC #9(1990)¢ wet £7] 2 AFoizxel 278 JFan o}
AP AR 0g¢ BRI Yo HAAHelN WS A g

(dTAFHA+A8)F F FAARA D& o2 e g siphonol
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W= Soxhleto] AEHZ7 9& F UEE F
3522TolA 2442k F< FFAITH

dFE vk 7] WEES glass filterdl A 3ot ojojA FkF
Z7)A &g FFsln oMELE FES AAY F, 3BC x4

3 ¥ (eF 100miB =)

Mz

A IAZHES AZAR F AAACIEA 083 Hy A2 BE A
shel, ZA R oldle FA st A4

Z2zg xuro]
ZA%(%)= TEAIEL;]’] - X 100
ae

. Z3&

AOAC ¥R (1990)< uwet AEF A8 10gE 338 =7t H3
ANgE A7) 3stzo ¥ 2EE M3 525C7HA 28 &As] 33
OR1)2 wi7kz] 7t dioh 3 &) dAo] ofd AF A8& W77z
L 9 9F vA HdxA7T FFel @ wzpA 525T 72 oA
jeEs] Bl¢3, ©d Mg €=/t g3 dojg el ue 3
T, ARE YA 2 EH 2 HEE Jtetn 7tE #el gl
ol %‘-“1177}21 A71 2ol M = Eolsted EAZI F AFE &t o

< Aol A 23 EE AdSA

&7

Z3) (%)= NEER]

x 100

ICP 2383 #4% 5 TEJHYL o83t g3 2o] A3
Ak Y2¥ES 08 2 EPERFSY 39 2 Y49 FEE v o

ole] AzlFAol 7N e A ERRFEAE Eehzvie] =)
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ub, opu] x4t

b

AEE 80mgg FH3 3ol ¥ $ 6 N-HCl 40mE 7}stz 2

g FU F elE %3 10CAHA AT AFEHAD F 5E
2

7Zledl S2o] o HY FHFE FHES Ao FEITYg2aR {74

Al F2A71 RS 33 vhE3td 9 AdaAgle o HEHer F

2dx Hol Y= FLEeALI AR 34 SFA(pH 22)°lY FFHF
)

E AFA 713t ol xits &dlAIA No. BS od3xg2 o 3}éte] 50me

cysteine®} methionine= 6N-HCIZ 7} 2 A71H0 Fagoz st
T Mol FHrviitez AT AAFEN cysteic acid®t methione
sulfone2 2 A3AZl F 6N-HCIZ 7}FEHAZIT Eaidel A& 80
mgg 3t FHshv)it 20E J}EkE 5Co)ske] W mo Wm o]EY
old EaHE EF gEd T 6N-HCIS 7Fsle] 110TColA 24417
7 EMAA otuliAb 2HF A 7] (Hitachi : L-8500A)2 #4138ttt

Ab g ohv] x4t

Feotrixdte] AZFE FHF 8mol 1me @R JteEHE
(0.1g/m)3} 1mLe] 20% sulfosalicylic acid ¥ wwFAlZ] & 3000rpm
oA 15&7 A& A dAEY F 42 AL 04549 violA=
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HE 2 d3e ¥ olnlwat A A7) (Hitachi L-8500A)E AHg3ho]
24Tt

oh. A x4

Darle] At 24L 9% X2 FZ& Folch 51957 o
g9l "]E:E_; Folch £ 9 (Chloroform¥ Methanol =
2:1) 150mel] ¥ 587 FAFT F No2 A2 Adsn A&

Y
P,_".
L2
Mz
X
ﬂo_{_-{
R
)
3]
()

(T71g 10878 Bt 4342 Melm $3 o] NaS0:E H7}sted of
9 % AL gragc

Ak
o
Rl
off
Ay
N
U
o]

=2
Q

8
o]

3

tlo
uL
An )
x

Table 57. GC conditions for analysis of fatty acid

Item Condition
Instrument Varian star 3600. U.S.A
Column Omegawax 205 fused-silica bond

capillary column (30m X 0.32mnl.D.,
0.25/m film thickness)

Detector Flame Ionization Detector

Carrier gas Nitrogen(99.99%, Research purity)
Column flow rate ' 1m¢/min

Split ratio 100:1

Injection port temperature 250°C
Detection port temperature 260C
Oven temperature 200°C

o

239 A4& Morrison® Smith(1964)¢] W™l F3to] Az @
g Age BANERo F F2¢ AF Sm BEE AFHA
Methylation tubeo] ¥o} 05N NaOH 1 m¢E H7}g ¥ 100Tel 151k
7tgsted wWzZhA1Zlth. Boron trifluoride methanol 14% solution(BF3
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Methanol ; Sigma, Co, US.A) 3mE Yol oA 1587 718 F ¥73)
of Alddo] &7 1mé heptane ¥ 5m¢ NaCl £3}& 4L HIg & &g
gt Fol ¥ 8 WA AAs1 FFTHE MFAst VREA ol
YJE(-80C) R & HA  Auto-sampler’t #2¥  Gas chromatography
(Varian 3600 US.A)E °] &3t #4353

o] W Abgd" GC column capillary columng A}&3tQYon
carrier gasZAlE NeE o] &3tglon, &4 AH&" 71719 zxAL

Table 573 2t}

7 & A
Zt Agel Aze MAA(Color Difference Meter, Yasuda, 600IU,
Japan)Z& ©]-§3te] 339 Hunter scaled] 23+ L, a, b2 bl

. m5g

BEEe oA AP ol 4, 1988)02 FeAl fH 9
A BAE $1, 1 Yo B/EE 05g8 ¥ Ug FUA fYBe
28 gatel ZUA fURE 2352 2 OF &Y AAs e

AR
A#712 35~50kg/cn’E 283 dFstn, JHAE AMAGy n7] 232
o] o e ¥ @A ol A& £ WYL planimeter2 &

Aatea] ol Aoz BEH(RKNE sl

%100
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Al 7tgste 27 05 inchel Zol2 AR Wdoz HAEEL HAF ¢
& =2 7)(Wamner-Bratzler shear meter)2 Ag¢#dg AR

2 ZA &9 ZigA FAE 3cm FAZ ZE/N H¥StA polyethlene
bagell 2ol 85*1T &2+ =Z(Dae Han Co, Model 10-101, Korea)®ll A
oF 4587 71 E & A2oA 2087 HdA] & JME HFY FF

g ol galel The Aol ostel Aaal

%100

i, TBA7ZF &3
Age AR 2g8 F3te] 3.86% perchloric acid 18m¢# BHT 5045
A7}l homogenizationd th& A #ste] ol 2mE FHde] TBAE
H(TBA 2.883g in 1L D.W.) 2mE 7tstn &% A A4 e &
@sle] 15~17hr B¢ WA A 531mol A FFEE SAsL o}
g FAE ol st Fooh
TBA(mg of malonaldehyde / 1000g of meat) = 9.01 x Abs.
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A}. VBN7F &3

AE 10gE Hdd FFF 70mit T4 blendingdtz  100ml
volumetric flask2 %7 100ml2 L& thAl gBAE ALEste] o3
3 the o} Imlol] 0.0IN boric acid 1ml®} conway reagent 5048
(0.066% methyl red : bromocresol green/EtOH = 1:1)& 7}$o}
Potassium carbonate(K:CO3 50g/D.W. 100ml) 1ml& FH7F3F o8 37C
o A 120%3F W= & 001N sulfuric acid2 A A},

VBN mg %(mg/100g sample)=(a—b)X{Xx0.01 X 14.007/S X 100X 100
=(a—b) X 1403.5/S

(S: sample wt. a: sample ml  b: blank ml f H2SO;4 factor)

5. A4
A= SAS(1996) program$ ©]83l9 Duncan test®] THFHHSZ

7t golzre] o4 uE BAEA).

AN
>
nd
\C)
A\
to
M4
2
=

9E o83 AFAF A

At Az F§F2 JAAAZR), W20, A5F(BEERSE), Fx20
B), A ZEWS), W@ GY), AF0NHE), TAER), F7105%
), SA(BH)E 247 180g¥ e Az, o7l A%

208 H £ = 10,000mE H7Fsto] 20kg/cnoll Al TAIE F &5}
EIRFNZ 4ET F 108 FAsH 100m4 HE=ZE ITFA2 X
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SEATHAL FAZTHA(NANEE) A8} AP A 455
Zg7lo] Y& ¥ E 1000000E H7FstS 20kg/enol A TA 7 ZEHE 1

EZ7IO 4Ed F ALAAE st 1087 BAEA 1008 HE

<N3E 3> 3EFS e

LENAHE o) &F AFANEFY AF/NE AN 59 FH
Ag pouchZ EA3] 37Co] BHASHAM 270
BE, AE, B5HAE ZASAS.

N BERA e T EAste FAE S 10cm29] templateE
i HFAIZ]l BB (Techra Co, AU Z HA & @ 3|4 o] o
HAF vE2 BMsAHswab ). FFFE A4 4L aerobic count
plate petrifilm (3M Health care, USA; AOAC, 1995)°] 1mlE& A ZE3} <]
BTCAAM 24 Mg F 2 F& AF A d3dsE F F5
et v}z7}A 2 coliform petrifiim(3M Health care, USA; AOAC, 1995)
€ o} &8st FHAg 1A HEFF F 35TCAA 2423 wj I g
A& colonyTE A AT

e
[
—_
N
e,
~
)
lo
fru
g
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Al @A

A9AAE % 605 SDASY ratg 473 3NB(HEY 5502
gade) WAsAT JzARE ABNGAIRE FolaRon), AWA)
BE QAF(TDE FHAS FAHA ggton, dekaw 398 44
ARE(T2H AR £202A8 £38 22T, 22

N

]

AE 8% & WA EH T4 Flavourzymel 2
HEY A5 £33t T8I FTHAN(TY)ES FH3A
o

£ Y AFFEAUN/F/AE HPon, FA T4
= B3

e 7 74 554 FAFA.
B ool AW APARS AMAE, BB, olnnyy Hue

’

t}& Table 58, Table 59, Table 603} 7t}

Table 58. Chemical composition of feed

(unit :© %)
Treatments | Moisture | Protein Fat Fiber Ash
T1 13.76 23.74 454 3.59 5.87
T2 95.13 0.50 0.09 - 0.27
T3 91.91 4.09 0.06 - 0.52
T4 92.31 4.40 012 - 041

T1: Normal, T2: Medicinal extracts, T3: Korean native Ogol fowl
meat-bone extracts, T4: Ogol fow! meat-bone extracts(F2)
hydrolyzed with Flavourzyme.
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Table 59. Mineral composition of feed
(unit : ppm)
Treatments| Ca P K Na | Mg Fe { Mn | Zn Cu
T1 1.02961 0.86% [ 0.74% | 0.25% | 0.23% | 276.00 | 55.11 | 17250 | 3.95
T2 97.00 | 494.151408.28 | 554.39 | 137.81 416 | 0.73 099, 0.14
T3 10527 | 194.78 | 243.75{140.08 | 117.60 503 295 1.01 ]| 0.11
T4 73.57 [ 291.88(300.29 | 263.37{ 91.31 599 | 153 1.12 | 0.15
T1: Normal, T2: Medicinal extracts, T3: Korean native Ogol fowl

meat-bone extracts, T4: Ogol fowl meat-bone extracts(F2)
hydrolyzed with Flavourzyme.

Table 60. Amino acid composition of feed

4 (unit : %)
Amino acid T1 T2 T3 T4
Cystine 0.402 0.010 0.018 0.018
Methionine 0.437 0.005 0.059 0.067
Aspartic acid 2.258 0.033 0.269 0.265
Threonine 0.925 0.006 0.103 0.098
Serine 1.219 0.007 0.115 0.119
Glutamic acid 4.946 0.040 0.519 0.530
Glycine 1.083 0.008 0.379 0.568
Alanine 1.255 0.011 0.249 0.287
Valine 0.993 0.009 0.117 0.100
Iso-leucine 0.874 0.006 0.091 0.081
Leucine 2.056 0.007 0.178 0.168
Tyrosine 0.780 0.008 0.077 0.066
Phenylalanine 0.961 0.013 0.124 0.124
Lysine 1.251 0.006 0.164 0.142
Histidine 0.640 0.009 0.078 0.085
Arginine 1.400 0.020 0.100 0.128
Proline 1.656 0.017 0.257 0.361

T1: Normal, T2: Medicinal extracts, T3: Korean native Ogol fowl
meat-bone extracts, T4: Ogol fowl meat-bone extracts(F2)
hydrolyzed with Flavourzyme.
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T 22~25C, s 50~

Astgoh. A@71% F ASALL 07:00~19:0071

FE 10~15Hroln. A duiFAta et S

4. A F
gAAH= 2443 FAAZ F AqHER "HE st AZANY
(10cc)& 3t en, A48 308 F 4T

o] A 3,000rpmel A 20837 ¥4
4d& 3o

h=

Me

5. ZAHEE R B

A AF 2 FAZ
AFS ARANLH AGAA F 6, 10, 14, 18, 23, 28, 35U A
Mz WA F5E Agstel Fagod, FAFS 9Y AT AT

Z‘:]_ X—“ o BH ¥

T W gE FEsd FEAH

SELER R

1) Aldosterone

Aldosterone #2412 solid-phase radiommuno assay{(Coat-a-acount

DPCOEY 2 Thes 2ol HAsdth $4 ARG Fhoze

He Bas g MET2 AU} 20009 calibrator AS 7o) A E

289l control FEo| ¥ 110me ZFF+E HJksld Ak 1251

aldosterone 1.0mME FXol ¥ M3 T oS HA2A 18413
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incubationd3tAth. 1 ¥ WEE
+ Alg Y.

2) Insulin

o

2% Bg1 gamma counteroll A 14

Insulin ¥4 € solid-phase radiommuno assay(Coat-a-acount, DPC
O ez g3 o] AAsdn ¢4 AH FHezhy HE
e H HE2 ALESIAY 200409 calibrator AE 2449 ME F
9} control FEo] ¥ & FErlth 1251 insulin 1.0mE H7}sta A
3] £33 & HeolA 18~24417F incubationdtdth. I & WEE

2% W23l gamma counterol A 1&3F Alg A

—~
[z

2

filo

3) Glucagon

Glucagon #4& solid-phase radiommuno assay(Coat-a-acount,
DPCO o2 tfg Zol AASS Y. Glucagon calibrator= 500pg/
w2 3 A8t ALR3FA T 200109 zero calribrator AE F R ¥
e ¥ 200UE H7rEA k. AA71el glucagon antiserum 100448 %
I FALE @& FT 2~8ToA 24217t incubationdt . 1251 glucagon
1008 FEo 21 MM S v F4E& 22 F oA 2~8T
o ] 24A17r incubationd}dth. o 71o cold precipitating solution 1.0m{
g Hhe o YABQ50g 15H)ET 45U AAYT F 187
A o

4) Testosterone

Testosterone #4] radioimmunoassay kit(IMMUNOTECH, Cat.
#2463)8 Ar&3te o-g3 o] A8ttt Antibody coated tubec
standard 504, serum diluent 5008, tracer 50L& 2 Atk Sample tube
o= serum 50ul, tracer 50E ¥z T Y 350~400rpmoe =
shaking3t® 4l 18~25C oA 3A]7} incubation &tk 1 T3 tube<]
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We&ES AT st

5) Cortisol

Cortisol ¥4 radioimmunoassay kit(IMMUNOTECH, Cat. #2466)
g Ap8-3l o33 Zo] 4AF% . Antibody coated tube®] standard
50ut, serum diluent 5004, tracer 50uE ¥ 12, sample tubed] = serum
50uLet tracer S0UE ¥ EYI & 350~400rpm o & shaking 3} &
A 18~25C ol A 3417t incubation3tRth I T} tubed] HEES ASF
st

6) Total cholesterol &4

@9 Total-cholesterol, HDL-cholesterol ¥ Triglyceride ¥ &<
g FA kit(Ciba corning Diagnostics Corp U.S.A;1996) 8 At£-31d
Ay8lsr 24F#417]1(Ciba CorningAt ; Express plus)® 241314t}

7 HAAES #e

574 ol dig dGurgA) fdeksyd 2 e FAZY A o3
A FEHA = cytokined HF3H7] 9138t Ao 49 FAYE(BSA,
bovine serum albumin)€ FYe =z W s
AsHAE FoskA B2 79 vlu B2s7] At gz 2o
HAMEze 225 st

AA FAAHAE o}Fd AHoAM €HF L HHe AT E P

J
o 94 AL AT Selel WA MEDZ WE F

=
)
oy
o
2
[
(@)
N
(e

+ 10% BSA) Fobd 4TelA 108 #A8 ¥ A3de AgoaA
2% W 2328 zAozRY APTe} UYTE LYdrh HEE
1% ammonium chloride® 2% A% Ag)se] WHFE &8 Al7]x 3
3 A 2 AAE(S00mm, 108 Fhste] WATE &5 2P

W& 3= hemocytometer®} trypan blueE ©]&-3tol =2 A1 5x106/m
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8) Cytokine =3

2 QHHE(R & D systems, USA)#} IL-4(R & D systems,
USA)E ELISA(enzyme-linked immuno sorbent assay) kit& ©]& 3}
S35 EAo] AlRE Ak oz 25E wFo] F IFof A}
&3t 5009 318 w9 509 standard, control EE A=
samples E¥3td & ¥ 96well platedll A 241 7H5F Aol A ufeksk
o 4 well&2 PBS-T(phosphate buffered saline-0.05% Tween 20)&
5W AAsta] £ F FolFA AddA /A F=8 FEE AAGAD
100px¢9]  3A(anti bovine interferon conjugated to horseradish
peroxidase) & 2 wello]l ¥& ¥ ThA] 2A12H5 2t Aol uf g}, u)
F ¥ 7 well52 PBS-TZ 59 AlHsn 8L A o}

Zt wellol] 100u09] 71dE YW1 Mzo] F83 2dE g7z 7o}
d 3 e ojgstd whge AAANY. 7 welld]l 2 AT e
reader(Molecular Devices Vmax Kinetic microplate reader; Molecular
Devices, USA)E ©] &3l 450molA 2 gtS ol Z} FollA 4 =&
5¥tger UL A5 FAAL Ao
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1. 2249 5%

7t. R 29H

Age wdold FE, AN A9 WA FEASL AR e}
ol thélE: AFEEEF 59 Azo EHsF Yok E AAY ojF &
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Ohl

%81 A|BEE fATh H7
Jge F/EL UL A B AN B s BTh 4F Hou
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Al Z+zE 0.11%0.01%% 0.40+£0.10% 2 & &A% 9 1.19%+0.19%°l

F 9 A (P05 o2 Wkt

H) 5} )

Table 61. Chemical composition of Korean native ogol fowl and

broiler meats(%).

Items I;/?;le:n native Ogo;‘ic;:z;e Broiler
Moisture 75.98+0.08" 73.82+0.70° 76.02+0.31°
Protein 22.83+0.16° 22.24+0.20" 21.14+0.51°

Fat 0.11+0.01° 0.40%+0.10° 1.19+0.19°

Ash 0.96£0.01 1.00£0.04 0.95£0.02

* “PMeans having different letters in the same row are significantly
different(P<.05). Mean*S.E.

olgigt A= FH(1PDel AR LIAFS IS T8 723%, £

o
Su 227%, ZHE 12%%T @ AW B AHL W

42 wmste] 2 o o
% PHARE Bgo, 2AY B3 9%t Rnshs xte)7)
Ao, FEASE & U860l Aol £B T15% Tz

20.7%, =X 48%, Z3) % 13% = Ages 2ol7t A

s

2. %UZT

Table 62% 2LE3AFH &5 7712 4E& E4% 2742 &
ZFo oXAISY Cav FHIY dFHolA Z+z 109+ 10ppm, 94+ 1.5ppm
2 5841829 106x10ppm vt FH S Boy IAME tf F
Ao}t P LFAISo] 2,203+£692~2,215X11ppmeE SEASY 2,429
+85ppmell Hl sk ST}

o
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Table 62. Mineral contents of Korean native Ogol fowl and broiler

meats(ppm)
Mineral Korean native Ogol fowl Broiler
Male Female
Ca 10910 MY*15 10610
P 2,203£69 2,215%11 2,429+ 85
K 2,794*111 2,743+81 3,044+115
Na 5179 652+ 10 61168
Mg 269+4 259+ 12 2741
Fe 354%0.09° 5.81+0.96° 414%0.37°
Zn 516%£0.19 456+0.17 497%0.36

* *®Means having different letters in the same row are significantly

different(P<.05). Mean=S.E.

3. obvl At FF

SEAST FEAKY onxdt 2HE 24

5

A Table 633

Zrh, gazle]l gl el #dte ofriite® 4 methionine
% glutamic acide L2 Aol S&AFAA Aol A A
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Table 63. Amino acids composition of Korean native Ogol fowl and

broiler meats

(unit : %)
Amino acids Korean native Ogol fowl Broiler
Male Female
Cysteine 0.23£0.02 024%=0.01 0.23+0.00
Methionine 0.52%+0.03 054%0.02 0.50£0.01
Aspartic acid 2.08%+0.05 2.10+0.04 2.01x0.01
Threonine 1.00x£0.02 1.02£0.02 1.08+0.12
Serine 0.86+0.02 0.87%£0.02 0.84£0.01
Glutamic acid 3.36+0.07* 3.43*+0.07° 3.18+0.02°
Glycine 1.14%=0.13 0.97%0.01 0.90£0.01
Alanine 1.34%£0.04 1.34£0.05 1.23%0.01
Valine 1.08£0.03 1.07£0.04 1.04%0.01
Iso-Leucine 1.05%0.03 1.06+0.02 1.01£0.01
Leucine 1.92£0.04 1.96£0.04 1.84%0.01
Tyrosine 0.75x0.03 0.75%£0.02 0.72£0.02
Phenyalanine 1.18%0.02 1.08x0.10 1.02x£0.07
Lysine 2.00%0.08 2.01+0.05 1.97+0.08
Histidine 0.91£0.04 0.85+0.07 0.89£0.04
Arginine 1.35%£0.04 1.36£0.03 1.32£0.00
Proline 0.81+0.06 0.80+0.02 0.76£0.01

* “®Means having different letters in the same row are significantly

different(P<.05). Mean*S.E.

4. A

1.41% A ch.
A

to
NH

ket

o
2
ol

3} =
0EASTH 8789 At
o 2 9BA%e A} A

£4E AR ZA3b= Table 649 2

S XWaF F linoleic acid(18:2

n-6)& zZZt 1417%£231%% 1441+075% %029, SE&A&L 10.34%

ZA 5o A a-linolenic acid(18:3 n-3)= Ztz} 0.22%
0.09% % 057x0.01%°lRen] SE&A59 005£0.05% Blsteq o &
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Table 64. Fatty acids composition of Korean native Ogol fowl and
broiler meats

(unit © %)
. Korean native Ogol fowl .

Fatty acids Male Fermale Broiler
C14:0 1.21£0.08 8.24+6.00 1.60£0.32
C16:0 22.7+0.51 24.44+0.45 2181124

Cl6:1n7 262+1.17° 6.88+0.64° 0.69+0.20°
C18:0 9.6+1.22% 6.43+0.14° 12.18*+1.11°
C181n9 36.46£4.57° 4524+0.24 2534+2.07°
Cl18:2n6 14.17%£2.31 14.41£0.75 10.34£1.41
Cl18:3n6 0.04+0.02° 0.13£0.01° 0.00+0.00°
C18:3n3 0.22£0.09° 0.57+0.01° 0.05%0.05°
C20:1n9 0.25+0.08"° 0.32£0.01* 0.14+0.01°
C20:2n6 0.13+0.03° 0.06+0.01° 0.24£0.01°
C20:3n6 0.25+0.07° 0.09+0.01° 0.42+0.02°
C20:4n6 9.27+£322° 0.34+0.09° 20.17£3.29°

C20:5n3 AA 0.00£0.00 0.00£0.00 0.00%0.00
C22:4n6 1.11£0.64% 0.05+0.03° 2.05£0.04°

C22:5n3 EPA 0.461+0.24° 0.00£0.00° 2.02+0.23°

C22:6n3 DHA 6.79£5.91 0.13£0.13 298+0.28

Saturated 35.58£0.09 33.84%2.03 3191051

Unsaturated 64.42£0.09 66.17%£2.03 68.10+0.51

Monounsaturated| 26.18+2.29° 39.32+582° 52.44+0.45%

Polyunsaturated | 38.25+2.28° 26.85+4.21° 15.66+0.90°
n3 5.04+0.46° 1.89+0.49° 059+0.03°

n6 33.21+1.95" 2496+3.77" 15.08+0.88°

n6/n3 6.65+0.43° 139+159° 25.70+0.95

* *“’Means having different letters in the same row are significantly

different(P<.05). Mean*S.E.

1) AA: Arachidonic acid. 2) EPA: Eicosapentaenoic acid.
3) DHA: Docosahexaenoic acid.

O/ E A
£421%, €A 15661090
Qul7k 3ALALL 2 FA +7A

g oFA FASFo] 38251228%, ¢ 2685

X
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0.49%A o9, A% 059+£003%2 Yol n-6/n-3 H| &L SEASS
2570/1°1 ok, R BAKE 665-139+159/122 AWk 2Ado] K7

SR $F8dch

o} Zo] AWt Ao YoM L TAL TR Z R WA o
Hol 549 A3 §84 A80 98 717 oy AEA At =
= A fAE 79, TAWOl n-3 A9 PUFAZ AEA 5o
n-3/n-6 ¥l&¢ WASA 24 7 Yot EA(Linda 5, 1990 ;
Ajuyah &, 1991 ; Hargis 5, 1991 ; ¢F 5, 1998)& 1 & uf, ¥ Ag
o] AHANME F9 FF) & AoRoE AS
= A EHAT FFo & Aoz s F gurh

=, 2 Adel] TAFE 229 ASHes HAE 897 o) A
=9 Agte] &FE n-6 AL AW Linoleic acid(LA, 182 n-6)}
n-3 A€ AWt linolenic acid(LNA, 183 n-3)7} %o] 48 Al
FE Y HEY AEA, A At T AHAY 5 A7) "Rl 2=

A
Aol XA WAte] F7h Ao FE€E)

el 71§ Roz

o
4>

2EAFH FEAT B S4& Table 659 #r} B5yEe
L IASo] 3496+0459 3653F¥052%=2 S &AS9 367710249
Bl e on 7t @de LEASE £33 gANA ZZ 2389*

0.30%% 2627%091% 2 &8 A K9 2751+040% Rt e Aol
AdE e 23A5Y FAF 4ol 7 268+0.32kg/0.5inch2%

2.2310.06kg/0.5inch2Z Q2 &Al&Fo] &&ASRT} o A7 Aoz Yg
Wt Th

- 146 -



Table 65. Comparison of physiological characteristics of Korean native
Ogol fowl and broiler meats

Korean native Ogol fowl )
Items Male Fermale Broiler

pH 5.75%0.16 564005 577%0.09

WHC™ (%) 34.96+0.45° 36.53+0.52° 36.77+0.24°

COOking loss(%)| 23.89%0.30° 26.27+0.91° 27.51+0.40°

Shear force
+ + +
(ke/0.5inch?) 2.68£0.32 2.231+0.06 1.98+0.32

* “PMeans having different letters in the same row are significantly
different(P<.05). Mean*S.E.

xx WHC : Water holding capacity

<A 1-2> 2 AYA(F2) §9 E9 - ssh3y 5S4 xA)
1 A8 FF
LEANAF2) £33 S8AS Id¥zdL Table 667 2o 2F

ANAEE SEAZA vt FEF ZAY FFLS FAA(P0B) @

tou}, 29Ma FFES FEALRY FoH 02 EJHTHP05).

Table 66. Chemical composition of Ogol fowl(F2) and broiler meats

(unit : %)
Ogol fowl(F2) )
Item Malo Fernale Broiler
Moisture 73.87+:0.88° 73.42+0.45° 75.11+£0.20°
Protein 23.67+0.59° 23.5710.48° 21.73£058"
Fat 0.69+0.16° 091+0.22° 1.92+0.32%
Ash 0.95%0.09 0.96+0.05 0.93%0.03

* *PMeans having different letters in the same row are significantly
different(P<.05). Mean*S.E.

olel@ BHPTE
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72.2%, Z=aNAd 218%, AW 19%, £3IE 12% Atts B b
Al ZA o] Wk, ¥ F(1986)2 16578 22AY Jte

Aol 8 704%, 29WA 220%, AW 48%, £3& 09%
71.0%, =99WA 199%, =A% 45%, £3& 09% A=
ob Bl ZA o]l wked, ol Axe FF AT A

al
ol2h7] BTt ASHH L FoAAR) BE ol ARHT

1)
ph)
rlo
4 4
Siis

2. 3ER F

Table 67 SZFAAAEH SAZ 7712 AEE £4F 2=
Ca %2 2ZAHASY FAH FAHANAE 22z 103.66%8.56ppm,
12355+ 10.11ppme 2 SAS2 73.80£653ppmE.th 7Y F(PK05)LE
Zkov, Fe E3AHAY +AH} FANA 242+ 483+ 1.05ppm, 6.33
+224ppmo & S A2 1408+230ppmE T HJew, Znk: LA
Al AT GAHANA ZH2ZF 611+1.05ppm, 6.89+0.93ppmeE & A5 9
10.36%1.12ppmell Hl3te] A (P<.05) 02 w3kt

Table 67. Mineral contents of Ogol fowl(F2) and broiler meats

(unit : ppm)
Mineral MangOl fOWl(legemale Broiler

Ca 103.66+£8.56" 123.55+10.11° 73.80+653°

P 192811 +133.46™ | 2026.00£95.18" | 1890.00%52.59

K 2711.89%£172.04 | 2729.00£177.62 | 2717.60%140.73
Na 471.33146.45° | 500.44+48.20™ | 530.00+44.88°
Mg 248.00%26.65 271.11+£20.56 250.60+11.06
Fe 4.89%1.05° 6.33+£2.24° 14.08+2.30°
Zn 6.11+1.05° 6.89+0.93° 10.36*£1.12°

x “®Means having different letters in the same row are significantly
different(P<.05). Mean*SE.
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3. ofn| =t FF

LEAFH SAKY oluxeA 2SS EAF ZIe= Table 687 2
ot "Fopm ko] lejA  Cystine, Serine, Lucine, Phenylalanine,
Arginine, Proline2 L ZA e ASol SAS vdte F A (P05 =z
Bk

Table 68. Amino acids composition of Ogol fowl(F2) and broiler

meats
(unit : %)
Ogol fowl(F2)
Amino Acids Broiler
: Male Female
Cystine 0.26+0.01° 0.26+0.01° 0.23£0.01°
Methionine 0.53x0.02 054%x0.02 0.52%+0.01
Aspatic a. 2.231+0.04" 2.23£0.05" 2.05+0.09°
Threonine 1.08+0.02° 1.09+0.03* 1.01+0.03°
serine 0.95+0.02° 0.97+0.02° 0.90+0.04"
Glutamic a. 3.48*0.09 3.56%x0.07 3.45%+0.12
Glycine 1.02+0.03° 1.00£0.04° 0.93+0.04°
Alanine 1.36£0.04° 1.37+0.03" 1.22£0.09°
Valine 1.01£0.03 0.99+0.03 0.96+0.02
Iso-leucine 0.98+0.04 0.96+0.06 0.94%0.03
Lucine 2.01 £0.04 2.02£0.06 1.79%0.06°
Tyrosine 0.82+0.02° 0.83%£0.05" 0.72+0.03°
Phenylalanine 1.19+0.02° 1.24+0.04° 1.00%0.03°
Lysine 2.07=0.05" 2.06+0.04* 1.77%£0.15°
histidine 0.94%0.07 1.01x0.05 1.11£055
Arginine 1.45+0.03 1.37£0.16% 1.29£0.07°
Proline 0.88%:0.03" 0.86+0.05%° 0.82+0.06°

* “"Means having different letters in the same row are significantly
different(P<.05). Mean*=S.E.

olz1g Z2xe A F(2001)0) FAFANE ALS AP TAF A

E AF o ¥ A ofvlxt FFo] Frlste Aol AU
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atd, oful Al 240 M LEAAAS
ol f $¥ Aoz AHHAAT, o FFo wet zolst A& A

Z4& XA A3} Table 699
2oh F, L3 AUASe FAY AL linoleic acid(18:2n-6)°] Z+z}
13.30£2.98%¢F 1502£1.38% A2}, SASANAE 1836E145%% 9
Hog ] Bkow(P<05), a-linolenic acid (18:3n-3)l M % FH 3} ¢
Aol A Z}ZF 0.30£0.18%2F 0481+0.13% = SA S 0.74£0.05%° v]
sted fr oA (P<05)e2 o YAl AL

n71e sta BEE Ao R 4R Oleic acid(Cl81n-9)e L&
el Alel =727 dARNA Zhzh 31.8814.27%, 3848+221%°1N 2}, &
AxE 4310+ 1.75% 2 FAH P05z o &gk

gy, LEFAMAANME gEaa 20700140 AW SASEY
o #ol EFAHAE v, IAUAA FHI LA arachidonic
acid(AA) A A& 47t 1202%£448%<F 596*+257% Aoy S4
0.12+0.02% Ath.

3 T AL eicosapentaenoic aicd(EPA)E A 2} ¢ o A
7tz} 0.06+0.109F 0.07£0.06% % 2, docosahexaenocic(DHA)E F# ol
5.47¢1.59%, Q}7lo] 289%178%2) WE &7 %ol A EPA, DHAZH 2
52 %

T3 GBI AL Sy onzh 3AE Awak gdaEe o FA

A S0l F Bol n-6/n-3 vl&o] FEAFAME 257139 Ao,

=

(o3 o]
T
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LEAMAANAE

F2lo] 386135 ¥FHeol 61412562 LI AAAS

o] FAOY #Z+E 508 =9 H&7 b= AAXE Bo AP =

dol o Fgth

Table 69. Fatty acids composition of Ogol fowl(F2) and broiler meats

(unit @ %)
Fatty Acids Maleog(’l fOWI(FZF)emale Broiler

C14:0 1.06£0.31° 091+0.22® 0.66+0.02°
C16:0 20.40+1.79° 22,59+ 2.98% 24.1010.62°
C16:1n7 1.30+£047° 2.78+1.27° 5.71+0.06°
C180 10.47+1.08 872+ 1.10° 6.42+053°
C181n9 31.88+£4.27 38.48+2.21° 4310£1.75°
C18:2n6 13.30£298° 15.02%1.38" 1836+ 1.45°
C18:3n6 0.00£0.01° 0.04+0.03° 0.18+0.02°
C18:3n3 0.30+0.18° 0.48+0.13° 0.74+0.05"
C20:1n9 066096 0.29%0.12 0.43+0.07
C20:2n6 0.15+0.11 0.12+0.08 0.10+0.03
C20:3n6 0.38+0.16 0.33£0.14° 0.09+0.01°
C20:4n6 12.02+4.48 596+257° 0.12+0.02°
C20:5n3 0.06+0.10 0.07%+0.06 0.000.00
C22:4n6 0.96+0.63 0.50+0.34* 0.00+0.00°
C22:5n3 158+0.54° 0.81+0.40% 0.00+0.00°
C22:6n3 547+ 159" 2.89+1.78° 0.00%0.00°
Saturated 31.93+1.90 32.22+222 31.17+091
Unsaturated 68.07+£1.90 67.78£2.22 68.830.91
Monounsaturated| 33.85+4.24° 4155+3.04° 49.24+1.70°
Polyunsaturated | 34.22+4.04° 26.23+t411° | 1959+ 1.36°
n3 7.41+1.85° 426+2.13° 0.74+0.05°

n6 26.80+2.96° 2197+264° 1885+1.41°
n6/n3 3.86+1.35° 6.14+2.56° 25.71 £3.97°

* “®Means having different letters in the same row are significantly

different(P<.05). Mean*S.E.
1) AA: Arachidonic acid. 2) EPA: Eicosapentaenoic acid.
3) DHA: Docosahexaenoic acid.
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ol2id A F(19D)e] dF Al LITAY At
A3, Jhedd AW AL palmitic acid(16:0) 20.6%, stearic
acid(18:0) 3.4%, oleic acid(18:1) 56.6%, linoleic acid(18:2) 18.1%°] <t}
T BastH ot B AYo| = stearic acid(18 0)7} 4 A" wd
oleic acid(18:1)& @A FAH =AU

A S8 At 2L F F(1998)°] 7 S&A 9 ssa
A4 palmitic acid(16:0) 2358%, stearic acid(18 0) 7.88%, oleic
acid(18:1) 39.83%, linoleic acid(182) 16.72%°| Attt B us}g ot 2 A
dollde A ZE Aol o @A 2RHA

[e] )= =
Z24e A3

A
¥ 5525%£325% Ho}h 7k Egton stEdnEe o Zaje
/A Go] 24z} 21.04+£152~21.31£2.72%9}F 2234+2.16% 2

Table 70. Comparison of physiological characteristics of Ogol fowl(F2)
and broiler meats.

Items Ogol fowl(F2) Broiler
Male Female
WHC 60.27 £4.56 59.15%5.38 55.25+3.25
CL 21.04+152 2131+272 22.34*2.16
SF 1.07+£0.27° 1.17£041° 1.77%£0.28"

* “"Means having different letters in the same row are significantly
different(P<.05). Mean*S.E.
*x WHC : Water holding capacity
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AvE e o FANRASK] SR o] 2zt 1.07+0.27ke/05inch’,
1.17+0.41kg/05inch’s- 4 2.5, & &A% 1.77+0.28kg/0.5inch*2 2 ZA
Fo] SEAFRT FHORZ(P<0D) ¥ AF Ao yERiTh

U ezARASH SEASe $4 0

SEANAAGTH SEAS SAS 2AG FIE Table 717 2

g o2AAASS CIE L e $A7 %3o] 27 56972339 58.06

+3790190 00, SEAKS 62884198 HHA  Aolst gt

(P<.05). CIE a#t< L&A iASLS Z+2F 1.01£0639 16471702 S A
%9] 054+ 1059 oA Aol gATh

K

Table 71. The color values of broiler breast and Ogol fowl(F2) meats

ftem Ogol fowl(F2) Broiler
Male Female
L 56.97+2.33" 58.06+3.79° 62.88+4.19°
CIE a 1.01£0.63 1.64%£1.70 054+1.05
b 2.45+1.25° 4.86+2.74° 6.79+1.31°

* “"Means having different letters in the same row are significantly
different(P<.05). Mean*S.E.
+** CIE: Commision Internationale de L’Eclairage, L=Brightness, 'a’ =

Red to green axis, b = Yellow to blue axis.

cZAHASKS CIE b 3t 3
27401919 SEASL 67911312
frolzb7t ey FAAAE <

o7} AATHP<.05). & 18
AL mgste] AL S ZAHYA S AFR o)

(e}

.

Tt —

@Fo] 747y 245+1.259)F 486+
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Table 72. Chemical composition of Ogol meat-bone extracts (F2) by
different addition levels of Flavourzyme

(unit : %)
It Flavourzyme(w/w %)
em 0 0.01 0.1 05
Moisture 92.96 92.37 92.39 92.87
Protein 291 2.72 2.76 2.83
Fat 0.26 0.32 0.29 025
Ash 0.45 0.45 0.49 0.82
U, 33
NzF A4 29dL A XA FlavourzymeE $F&HZ 7}

Table 73. Mineral

contents of Ogol

different addition levels of Flavourzyme

< ORRERT nFFEAAM AT 2 Aole

meat-bone extracts(F2) by

(unit : ppm)
Mineral Flavourzyme(w/w %)
0 0.01 01 05
Ca 66 66 6 o
P 318 314 312 325
K 817 823 812 839
Na 312 375 367 397
Mg 82 89 6 %5
Fe 3.4 34 33 25
Mn 1.3 2.1 20 16
Zn 2.6 16 L7 L7
Cu 05 06 05 03
ot Felotn =4t
HEAY WS o] &3} A Z 3 S ZA=g(Y2P)T
Flavourzyme& #7tste] Az eIAeiA T2 Feotvixqt &
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2= Table 749 2}

Table 74. Amino acid composition of Ogol meat-bone extracts(F2} by
different addition levels of Flavourzyme.

(unit : %)
Amino acid Flavourzyme(w/w %)
0 0.01 0.1 0.5
Cystine 0.014 0.046 0.098 0.108
Methionine 0.130 0.422 0.614 0.430
Aspartic acid 0.331 0.440 0.573 0.568
Threonine 0.312 0.610 1.165 1.227
Serine 0.341 0542 0.897 0.892
Glutamic acid 0.786 1.012 1.551 1611
Glvcine 0.278 0.474 1.298 1574
Alanine 0.479 0.824 1.958 2.119
Valine 0.246 0.584 1.050 0.935
Iso-leucine 0.155 0.479 0.830 0.921
Leucine 0.296 1.278 1.669 1.433
Tyrosine 0.277 1.127 1.066 0.716
Phenylalanine 0.354 1.387 1.386 1.071
Lvsine 0.380 1.479 2.085 1.785
Histidine 0.201 0.383 0.473 0.373
Arginine 0.220 0.873 2.019 1.958
Proline 0.255 0.283 0.485 0915
Total 5.056 12.252 19.219 18.688

%, LETAHAL oAt F Cystines 973 £2 o}ninito)
0.26%(Table 68) TNA FEF2 AZXA Flavourzymes H7}atx] 2k
S "ol 54% BERe] FEHI Y FlavourzymeS 05% % 7Fgll
wel 415%7HA FEEJh £ Foieh fHEd ooz gy
Glutamic acide YE KA 352%(Table 63)2 B]w % Eekx]gh- &g
opimike] FFE B ulRFoME 0.786%E 22.33% H Lol fE

H ¥ Flavourzymes #7Fslo] A|ZStH ofrj=Alo] 4576% HXE

o
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A,

£ A Folvlcate FFS xFAME 50565 F% ol
Aoy, FlavourzymeE 7 Az FHAY Helolvxeil TFS
Flavourzyme 0015 Z%E 713 FolAdE 12252%, 0.15F%E A7t
3 FAME 19219%, 055 %F % H7HTE 18688%=2 38uMAE FEF
o] Wo} Mo} FlavourzymeE 015 %% ol4e F83 S EA #H7t
S E fEolu| et gFo] FrhEtA &ol A Flavourzyme 7 &
FL2 01F%F% olat7t AHs.

olg} Zol &9 wWA FoA FEotrlit FEF FIhs=
= g&7 2o A3t FFd A&7 WE FE
a3ttt A

z wude 2834F Bud AR o5t ojuxyoz

od

i)
Y
N
2
R
rir
oM

Ar

ZA
W&o AHeE FUolM AsHAHE AXA F2 b2 FFUF 7Hsd
o A37%50] 4% Y xoFaolA HEI FeHHn & F A7) o
o)t}

2. #5537}

W27 Flavourzymel 2 LT AYA S 7S

SZANASH Y #5H7tE Table 759 2

HZ 79 FlavourzymeE H7}ste] A z3 LEAAAFTE A 9H,
o), o, AA7)|EXE Flavourzyme 015 3% ol4S #H7tsd dz+
Bt #5HME 22 Zdoy Flavourzymed 0.01~0135EF%E
e FHAL gz ol Blte] ey gt aEa HAVZE, ofF

o
2
B
et
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oA zpeol7t AU EE X & Aoz YEy

2 Aol A Flavourzyme ¥7} 50 wet @5 HA o) QoA x}o
b e AL feotvxst F 9n} #¥¥ Glutamic acid7t glZ T
0%)2ct o @7 gfez2 F25A9 Flavourzymes 0.1% ©]A
Zhatd o, @7, MAZIEE o Ge ofE foiuate F&y
o ME ddolPn FHIHIIEGE vuARHas
Foll w& Aojztm Azt o}

£

Table 75. Sensory evaluation of Ogol meat-bone extracts(F2) by
different addition levels of flavourzyme

Items Flavourzyme(w/w, %)
0 0.01 0.1 05
Appearance 463 5.13 450 3.88
Flavor 450 4.13 425 3.13
Taste 450 4.75 4.38 2.38

Overall

palatability 4.75 513 475 2.88
Off-flavor** 3.75 4.38 4.00 3.38

* Scores on appearance, flavor, taste, overall palatability: 1: extremely
dislike, 20 very dislike, 3: slightly dislike, 4: neither dislike nor like
5 slightly like, 6 very like, 7: extremely like.

#* Off-flavor: 1. very intense, 2: moderately intense, 3: slightly

intense, 4. very little, 5 none

A71%T AENEE FAEY] Hstd YE=ZESSA PRI
FAFEA(TD), LEATEH(T2), LEZAYA(F)ZZH(T3), Flavourzyme
01%5ZE Ml LZAHAFIZTHAUTHS 37CoAA HF3tAA
TBAZF, VBN7} pH, "l €<, #5371E 3 ZAxE Table 763 2ot
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Table 76. TBA values(mg malonaldehyde/kg sample) of extracts
during storage
(Unit : mg/kg)

Storage days
21 28 35 42 49 56

T1 | 012%001°| 0134001 | 0.11+000°| 0.14+001"| 0.12+000™| 011001
T2 | 0224013 | 0.13£002 | 018+006 | 0162006 | 015%001 | 0.11+0.04
T3 | 010£001°| 0.10£000° | 0341006 | 0.13+001°| 0.14=000° | 0.13+0.02°
T4 | 0132001 | 010001 | 0.11+003 | 0.15£004 | 014002 | 0.26+0.19

TRT

T1: Medicinal extracts, T2 Korean native Ogol fowl meat-bone
extracts(F2), T3: Ogol fowl meat-bone extracts(F2), T4. Ogol
fowl meat-bone extracts(F2) hydrolyzed with Flavourzyme

* “Means having different letters in the same row are significantly

different(P<.05). Mean*S.E.

A 217 E 5697 F8AY ARl =(TBAZD &2 Hee &<
Zgl(T1)o] 0.11~0.14ng/kg, LFAZHA(T2) 0.11~0.22ng/ke, L Z A
HAFDZZA(TI) 0.10~0.34mg/kg, Flavourzyme 0.1%F %S Az
S ZAYAF2ZE AT L 0.10~026ng/kgZ 2+ AP TE £ A&7
Zroll whel TBAZLS 79 zbol7}h f1dch.

olglst A Uyt gurldAE IFEZL AT AHF7|Tol
Z7vstd TBAZtol F7bshe Ao dukxolx gt ZA1YolA TBA kol
AZol7b gl AL HAVF n2atez HEER] Wi v E ol
AH3 AAHAR, TF FFAo] FfrEol Ae Aoy BE A8
gakst a3zt Q7] WEe LEAFEAY AWAAET AAdHE A
o= Atgigoh

TBA gtoll oigh 7iAojRe] dist AFAEo] AAG ZAE B,
Turner(1954)E &<l TBAAI7} 046 olatll A& 7pAe=z AR
ek 12 ol wE fHE RIE HAoFT BIIFYR, EIF9T5)S
7hA R 9ol diste] TBAZE 05014 4t HE =7tk B st

_9.
ud
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2. A7 5 @AM (VBN)S W3}

VBN(Volatile basic nitrogen)7F= %2 #Haj7l 1&g wel & o
NAo] olmatz 9] Fr)e] AAz BRiEe #A Fo AMdE =
2%E FHI Aoz ZHAL 7T AAHAN 2R3 A=

Table 777} 23k},

=, A% 717 F VBN7H Wale A 21RE 56U SHA
Ae SFFFHA(TI)ol 598%+0.21~1045+3.03mg%, L =AH Z=eel(T2)
257112.86~29.8312.09mg%, Z A A(F2)5HH(T3) 17.71£0.41~21.60
+0.79mg%, Flavourzyme 0.1%5 %S 2 2)3 o F A&l A(F2)Z8 A (T4)
< 25.3520.30~30.74+ 1.37mg% 2 A F7]7kell wegb VBN A9 o)

7y A

(o)

2} Aqegd VBN7be @39 d(Tl)o]  598%0.21 ~10.45+3.03mg%
2 7b¢ @& | Flavourzyme 01%F 3 S Aald QA AF)=
B H(T4)& 2535£0.30~30.74£1.37mg% = 7} =t}

A% 21dold A 560l ZAHF gro] AL x}o]
7F dRed, SEASHAF(T2TI, T4)Sol sokZelal(T1)o] H])3to]

o)) g %R

=

rle

VBN Ztol x¢ €le gn7] vl gua $Fol w1, £ 1e
dolA 5% 57 Wl 8 obelmato] VBN @ol e oA

7 jEoz 2T |
VBNZel 9@ 74 @AAE AFase] o Holg molm ¢

rlr

ol, BH1975) e 7hE %ol B$ 30me%olae]l Hojx WM P A
TE HOL st} AdEHE 2o g Aol Wi $A8 o

Al F gai ddon, U AETHAME 8% 2 THLE 20
mg%olol ok FrH(HALE R 1988) 1 St AN ThE AFAE &
Wy WA de J1ZAA VBNZHE So AL clZss] 9@

O

1;;_}_.
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AF2MEe FAESG A2 B AeH(o] F, 1991).

Table 77. VBN changes during storage of 56days :
(Unit : ng, %)

Storage days

TRT 21 28 35 42 49 5
T1 | 598%021° | 6.13%0.16°| 623%1.16°| 665=164° | 6.771062°] 1045+3.03°
T2 |2605%1.37 | 2836286 | 28.99+2.10 | 25711286 |29.83+2.09 | 2632+1.52
T3 | 21.02+079° | 2058+0.00°| 21.48+0.99°| 21.60+0.79° | 21.69+055°| 17.71£0.41°
T4 |2879+237™] 20.27+286°| 20.90+159°| 2754+ 158™ 30.74+1.37*| 25.35+0.30°

T1: Medicinal extracts, T2 Korean native Ogol fowl meat-bone
extracts(F2), T3: Ogol fowl meat-bone extracts(F2), T4 Ogol
fowl meat-bone extracts(F2) hydrolyzed with Flavourzyme.

* “®Means having different letters in the same row are significantly

different(P<.05). Mean*S.E.

3. A7+ F pH W3

A4#47\7t % pH Weke Table 787 23tch %, M2 717 pH M9
= sloFzErol(TL)o| 4.04-431, LEAZHA(T2) 439-482, 2= A A
(F2)Z% A (T3) 453-491, Flavourzyme 0.1%%F %< 2|3t A A
(F2)Z2 8 (T4 433-468% AA71zko] wel pHE A9 W37t A
on T3 zZ Ao W= pHS HH7F 404-4912 A9 zol7}t
AU

Table 78. pH values of extracts during storage

Storage days
TRT 21 28 35 42 49 56
T1 431 4.29 4.04 4.25 4.20 419
T2 4.76 482 4.39 465 4.66 469
T3 491 488 453 4.85 479 481
T4 4.68 4.65 4.33 463 458 4.60

T1: Medicinal extracts, T2: Korean native Ogol fowl meat-bone
extracts(F2), T3: Ogol fowl meat-bone extracts(F2), T4: Ogol
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fowl meat-bone extracts(F2) hydrolyzed with Flavourzyme.
* “Means having different letters in the same row are significantly
different(P<.05). Mean£S.E.

AT FYAY pHE ARV F AABo 4% 2 AEY § 9
= 374 pH 2402 Y WHRGE Bach
%, WF &9 wH o pH 7%, §%o] pH 2~8, &% pH 4~45%
pH7} 5214 1 ol Ae weleiole] wao] 2A JAHTE R ]
Wele] 2 W, 2 AL pHl 404~4019 WHlolr] HEo ZTo
o) 37 Fo o= AT xFUT YAAE vHlols WAL AA o
A8 Aoz Al2lFch

4. A7} T nABE 5 A

A 217E 5697 74 Hd FERAY distd nAdE 5 W}
ZAZAIE A A F NBES HEHA GUn

olg1 g ddL FTHAL AMx 2x 9} o] 80~110TelA 2.0kg/cn
L2 A B TRALS 4] FEF dHolr] GEolgn F2
o, £ Fgdo] wE o] eddAGRE AAND F FHA pH
7} 404~4919 ®ejolx, wtegjole] HH zW pH 7 ¥ W)
AA=E Aoz &2y pH 524 1 olFtolr] Wi AA7|zte 43
71 272 Aoz A HUG

]

jﬂ,

5 AR T dFAA

7h. &

A712 & Fve Wk Table 799 2otk &, @FFHA(TD)
S AHF 4997tAE 383~320202 o7t Hriel HEojgte WL B
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Table 79. Flavor changes of extracts during storage

TRT Storage days

21 28 35 42 49 56

Tl 3.33*" 3.83° 3507 3.83° 3.20° 2.90°

T2 3.00 2.50 2.67 2.17 2.20 2.40

T3 233 3.00 317 2.83 3.14 3.14

T4 2.33 2.00 3.00 2.17 2.71 2.86
T1: Medicinal extracts, T2: Korean native Ogol fowl meat-bone
extracts(F2), T3: Ogol fowl meat-bone extracts(F2), T4: Ogol

fowl meat-bone extracts(F2) hydrolyzed with Flavourzyme.
* “°Means having different letters in the same row are significantly
different(P<.05). Mean*S.E.
**x 1! extremely dislike, 2! very dislike, 3: slightly dislike, 4: neither
dislike nor like 5: slightly like, 6: very like, 7: extremely like.

LIATEANT2)LE A% 219 olFoll= 220~2672 w¢ Hohs}
I goe BES EAL, LIANHAF)FTBA(TIS A7t

Flavourzyme 01%Z% %<

=
2.00-3.000.2 H o] njL Aul= wres He

A 712 F ko] WslE Table 803 2 Stoh &, FFF (TS

A LA FL ot BEolHdE vEE Bioy, AR 49UR
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Table 80. Taste change of extracts during storage

Storage days
TRT 21 28 35 42 49 56
T1 3.33% 3.50¢ 3.33 3.33° 2.80%° 2.20°
T2 2.67 2.50 250 267 1.80 2.00
T3 2.50 3.00 3.00 2.67 2.86 2.86
T4 1.83 1.83 2.00 2.32 2.57 2.71

T1: Medicinal extracts, T2: Korean native Ogol fowl meat-bone
extracts(F2), T3: Ogol fowl meat-bone extracts(F2), T4: Ogol
fowl meat-bone extracts(F2) hydrolyzed with Flavourzyme.

*  “PMeans having different letters in the same row are significantly

different(P<.05). Mean*S.E.
#+ 1. extremely dislike, 2! very dislike, 3: slightly dislike, 4: neither
dislike nor like 5: slightly like, 6: very like, 7: extremely like.

ol flE A¥el WA, Solg e BEFRATDA o7} o

Table 81. Off-flavor of extracts during storage

. Storage days
TR1 21 28 35 42 49 56
Tl 1.67° 200 | 200® | 1.83*° | 250% 2.70°
T2 2.33 3.67 3.00 350 2.80 2.80
T3 2.50 2.67 1.83 2.67 3.14 2.57
T4 3.33 3.33 3.00 2.83 2.86 3.00

T1: Medicinal extracts, T2: Korean native Ogol fowl meat-bone
extracts(F2), T3: Ogol fowl meat-bone extracts(F2), T4: Ogol
fowl meat-bone extracts(F2) hydrolyzed with Flavourzyme.
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*  “PMeans having different letters in the same row are significantly
different(P<.05). Mean*S.E.

** 1. extremely dislike, 2: very dislike, 3: slightly dislike, 4: neither
dislike nor like 5 slightly like, 6: very like, 7: extremely like.

& AAIEE

71 F AA7IZE W3tE Table 828 2ot &, ghorZgr
(TS A 247 47 4o BFolges g »goy, A
T OIFEE i Ao ¥EE 2o

EASBA(T)TH LI ANNWAFZA(T3) =28z Flavourzyme

01%FZF< AT LIAANAFDFBA(TL A7 59 R0
ol ket % doe g 2o

ool Az AAHE, GulAWAY, pHY vAE Fol JoAME
Ag71Zol Z71d AFe A Wz Ao, BFEHbo oA
B AR Q24FEHE JAVIE X SlojA ¥EE no|y] AztEs] i
of SRl AL 7F, F Ao AR7ILE AL oL 3 &L
Ao Atzlgrt

ole} & AAAIZME AASE TAZE 4 TAFY AZAY
AlA 37CelM 74 AT AFZAHAE 24 1489 HFrze
2 F3] WEolth

o

38

Table 82. Overall palatability of extracts during storage

Storage days
TRT 21 28 35 42 49 56
T1 3.33% 3.83° 3.33" 367 | 2.80™ 2.50°
T2 2.50 2.50 2.33 2.33 2.00 1.80
T3 2.67 267 2.83 283 3.00 2.71
T4 1.83 2.00 2.17 167 2.71 2.29
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T1: Medicinal extracts, T2: Korean native Ogol fowl meat-bone
extracts(F2), T3: Ogol fowl meat-bone extracts(F2), T4: Ogol
fowl meat-bone extracts(F2) hydrolyzed with Flavourzyme.

x  *®Means having different letters in the same row are significantly
different(P<.05). Mean*S.E.

=k 1! extremely dislike, 2: very dislike, 3: slightly dislike, 4: neither
dislike nor like 5: slightly like, 6: very like, 7: extremely like.

6. LT ANF FTFAE o] &3 AFAX

A& AYhET BN ol Az FPYAL APAEC
24 d¥e] A2 9 ARHANE et A9 kR oja B
o HAe uEey) Pote) YVABE 23D Yok

a2y ZRAe 7% B89 olAr} Po Basn dekae] &3t
0% Qste] 3717 Bgo] oW, TF AHY Holt m=gA ulgo
3 @Azt 9ol BAHE AT 2e BAM At

gebq 4x9 43 BdSA a7 dsiA E3 dolgg 2w
e AeE s 443 & 29 28} 2ol AZ/MPZ
58, 7, QAWEH B

o2A A AT F de BAAFE AR LYook

g

i

229 To2 IYste AFS AxE
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TR A(T2) 12400g, LEAFTZA(TI) 12550g, 4 A3 234
NAZ G HTHS 12744g2 2 T4 79 AFL T1 ol ¥t 79

AP<05) AA FrtstRed, ol2ld BAFS APMA 18Y7HA A%

HA

Table 83. Body weight by different feeding treatments

Feeding period Tl T2 T3 T4
Days Body weight(g/head)
Initial HHOH042 | &H19X063 | B 7HH0HM 87.31+0.74
6 12356+1.40° | 12400%1.08° | 12550+098™ | 12744+1.16°
10 15356£2.16° | 15463+1.39" | 157.88+162"° | 150.14*166°
14 179001290 | 181.13*¥1.56" | 18381+2.15"| 186.13+214"
18 6561380 | 207.88+348" | 21256+306™ | 2164+2.76"
23 275158 | 24887+2.33" | 24250+591* | 25481 +378"
28 2369748 | 273671389 | 267.33+847" | 281.38+4.03
35 28550£842° | 30907577 | 32501060 | 317.25+4.43
T1: Normal, T2: Medicinal extracts, T3: Korean native Ogol fowl

meat-bone extracts, T4: Ogol fowl meat-bone extracts(F2)

hvdrolvzed with Flavourzvme
* *“"Means having different letters in the same row are significantly
different(P<.05). Mean*S.E.

AP 2399 74 A AFTEstldE x4t 23275g, @
oFFErol 24887g, LEAFTE A 24250g, E4E M LAMNAFTH
o 25481go® ST EAY TAE HF LIAYAZTEY FH9 79
Agol x4 dFFgd ATl Bt FJHP<05) LA F71

slom, od @ Aee Aol Frd WAx &I
b FAF W
Y oz g A2 FARe BY ARARE 3o F 0~6Y

- 170 -



of

ke w98tA] &E WEZF(TD7F 39.96g, THAFF
Bl(T2) 44.56g, LEAZTHH(TI) 4334g, 24 LEANRAZT T
(T4)& 459go.2 T2 79 T4 79 FAZFL dixz+9 FAZFA #Hlg
o FAP<05) YA Frrstgion, oleid AFE APMA 18L7A
A&HAA T 12 ol Folle FoALRE wet Aol gich

olN

A R

rlo
olX
o

Table 84. Body weight gain of rats by different feeding treatments

Feeding
period T1 T2 T3 T4
Day ———— Weight gain(g/head)

0~6 3996+ 1.68°| 4456+1.12* | 4334207 | 4599+0.88°
6~10 17.99%£096°| 2050%0.71*°°| 19.71+120* | 21.09%=0.51°
10~14 10.15£0.70°| 11.93*+0.45° | 11.11+0.78* | 12.16%=0.35
14~18 6.26+050°| 757+0.32%°| 6.98+0.60%° 771%0.31°

18~23 3631044 461%0.29 4161045 458*0.26
23~28 1.95*0.44 2.23+0.24 2201043 2.31£0.20
28~35 0.94+0.37 1.04%0.21 1.03£043 1.06%+0.16

0~35 199.81 £8.40° | 222.80+5.60* | 216.71 £10.37* | 229.94 + 4.41°
T1: Normal, T2: Medicinal extracts, T3: Korean native Ogol fowl
meat-bone extracts, T4: Ogol fowl meat-bone extracts(F2)
hydrolyzed with Flavourzyme
* “"Means having different letters in the same row are significantly
different(P<.05). Mean*S.E.

olglgt HAFEY AFHste H T196)> HEBRRE &= T
(1995)9] JezEmbiiss, 74(1978)9] ek, & S(1978)9 WWiE =
2(1978)9] +EAHB 5ol rate] AP dFE FATE Rush AA
&t

ol Aie FHAL FAFA 6UdFE FFA R 5
7t JeEb] AFstgl o, dekEgdn QEASEE ¥
#q3 zole fdlom = FERA(TL T2, TIE F49

=59 2%

- 171 -



189 o ¥l dxTe YT FAZ]l A9 Ao} Qe Aem
bt
ety $2EL HAT ASole maAdsd Az FLAL

717 Fost= Ao gFAolgty & £ AT

a\)

= - B P - B
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Cholesterol, phospholipid, free fatty acid ¥ 2% X &4 E2AS ¥
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g ol AAge] W3lol wel nAY
Zol Z7ste AY dEolztn FAKT T, 1991 A, 1990,
1989).

B XYM 83 F AAsEe wWiE= Table 859 %o
Triglyceride®] &% thxF(TD)7} 62.80+6.24mg/de} 2.9, FFF A
(T2)& 55.70+6.76mg/de, 2F A S8 N(T3)L 4360+4.68mg/de, EAA
SEAYA ZHA(TLS 4500£3.75mg/dlE &AL FoAg AFTF
(T1, T2, TN T @XFEd FAT7 7HF A FrofxE 4R
on, e FASHAEY FaAeFANA TEY FATFE AxTS &
4atg B ATHP<05).

O]aifﬂ 23 A= T 509Dl #F e " Triglycerided &3
& 713+27~829+32mg/de, # 5(1992)°] 52.32+10.44~73.67+8.62mg/
derch @A SAHA
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Table 85. Concentrations of plasma lipid by different feeding
treatments
(unit : mg/de)

Treatments | Triglyceride | T. Cholesterol | LDL-Chol HDL-Chol
T1 62.89+6.24" | 7673%£295 | 2091%+110 | 47.00%£2.08
T2 55.70+6.76™| 72.60+3.29 | 1980161 | 46.00+2.03
T3 4360+468° | 7850%3.11 | 21.40%146 | 49.40%£2.40
T4 4500+3.75° | 7545%2.19 | 21.55+1.19 | 47.45%+154

T1: Normal, T2: Medicinal extracts, T3: Korean native Ogol fowl
meat-bone extracts, T4: Ogol fowl meat-bone extracts(F2)
hydrolyzed with Flavourzyme.

* “Means having different letters in the same row are significantly
different(P<.05). Mean*S.E.

olglgl AdE 7 F(1992)°) Mmikiiim e dHF Egazgdetols
e FaAFoH, go] AN, FAY Fx7F BEE(EM v &
A A S19%)°] FA4A7I"el T, vk, A Sl o8 T}
HE 8459 TGE AsA7IcdE /88 F A& Aoz Algdd
1% BasteE ¥ ALES BRIAEdH, FAX A (Triglyceride) F7He

Gero] Aol wstd @A =BT G
Hap 2 ABANE 545 A oTqAAZDAE Foi@ 7
A TG7 AR AstHsu, Aol Aol el $EY Aoz

AEZE9 dF T. Cholesterol & thx7(T1)7} 76.73£2.95mg/
ZYA(T2)e 72601320mg/dl, L SZAFEHA(T3I)S 7850
TARE FHA(T4)LS 7545+2.19mg/dL o2 3+

2
obpuralo] ofzt % AFE wtd, oW AL 4 FU190)o)

g7 84F T. Cholesterol & %<& 33.06+4.26~33.68=*6.25mg/dl A ot
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Table 86. Concentration of Glucose, Insulin, Glucagon by different
feeding treatment in rats
(unit : mg/de)

Treatments Glucose Insulin Glucagon
(mg/de) (£ TU/m) (pg/mt)
Tl 89.45*+2.98 6.79t4.64* 70.39%+2.70°
T2 86.70+7.65 493+0.35° 63.21+2.39%
T3 87.90+553 464+045° 55.56+3.32°
T4 102.27£5.95 5.62+0.32% 64.78+3.36™

T1: Normal, T2: Medicinal extracts, T3: Korean native Ogol fowl
meat-bone extracts, T4: Ogol fowl meat-bone extracts(F2)
hydrolyzed with Flavourzyme.

* “®Means having different letters in the same row are significantly

different(P<.05). Mean*S.E.

2 Aol SlojA BF Glucose 5L HETF(T1) 89.45+2.98mg/de,
B (TE 86701765m8/dl, S ZAZYN (TS 87.90%553mg/
de, EaAeeEMNA FBH(T4)S 10227£595mg/dt .2 2+ e
2 fFozte ey, saXeEFAgA 9y FAFI MY =%
=, o]g s SAHXE AH A Glucose TEE § 5(1991)°] 925
+72-978+69ng/d, Z 5(1992)°] 103.6+58-107.5+43mg/dU A= 2

)

TRA(T2)L 493+03541U0/m, LEAZTHHA(TI)S 4641045 1U/m,
224203 AAA FFNTHL 562£032,10/m2 7 Heldz
e gRed WETE MY Bt 4 509900 B WRE
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Insulin ¥ 21.£4.7pg/md Aok 3}t

Glucagon ¥5¥E txFH(TD) 70.39%12.70pg/ml, 3+ H(T2)
63.21 £2.39pg/ml, L EFAFHH(TI)L 5556+3.32pg/m, A2 FA)
A ZHA(T4)L 64.78+336pg/m o2 R T S EFAZHAL £ 9
ZHP<.05)7F AR

QA dolM Glucagond] F=€ FFgH mEk zolr] e,
9 F& FAL 80pg/m, 4F 12417+ 100pg/ml, A=A 3Yo) &=
150pg/me, 5F &<t 7lof Aldl& 120pg/m o2 &3 xn gl

ul. GOT$ GPT ¥3t
2k lE AAME 9% GOT9 GPTS &A A+ Table 872 2t}

Table 87. Concentrations of GOT, GPT by different feeding
treatments in rats

(unit : U/L)
Treatments GOT” GPT™
Tl 158.18+6.15 50.45+3.98
T2 146.90£11.55 4570+294
T3 _ 143.20£10.95 52.50%+3.02
T4 130.64+8.90 4864+1.74

T1: Normal, T2: Medicinal extracts, T3: Korean native Ogol fowl
meat-bone extracts, T4: Ogol fowl meat-bone extracts(F2)
hydrolvzed with Flavourzyme.

* MeantS.E.

#x (GOT : glutamate-oxalacetate transaminase

+xx(GPT . glutamate-pyruvate transaminase

GOT+ Wx7(T1) 15818%6.15U/L, $F 8 H(T2)2 146.90*
1155U/L, 2. EAF5BH(T3)E 143201 1095U/L, B A LA A
Z2 N (T4 130.64E890U/Le 2 Zt XHegEz fFoate fddou
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G277} g B, TAADLIANA 9 FATI A
skt

GPTE WZF(T17 5045+398U/L, 3FS5HA(T2) 45.70%
294U/L, LT AZHN(TI) 5250%3.02U/L, ExAHeEAMAAFTHA
(T4) 4864+ L74U/LE A2Zrol Fo7HE Sk

v}, testosterone, aldosteron, cortisol % 3}

Testosterones AT ZE F A3 @Xo| 7I1F L ALSZ LH
o 2L we Hio AN EuEE AHZoE ZE2RoZ

ok 20F 9] 2HRo|E F£Eo| AAHAT}
34 %l Testosterone2 ¥ Fo2 W&ol 2HZol= ZAY F=2

28 $E o-globulin®} Zds EFRE H FH7BoR

Testosterone® +318l ¥ AA71BE A B objeh, A2% 4
e BENIL HAFS FEss 5 Y ANGE) BEAS
dg v dote] JEsel FBE vAN, FHYAVIBY YL

24353, A AN 9] B AT

448 FEANE BAFATRAC] dLe mx o, Ao $PL o
A7 Agol Uth EF RANsIBH qR441Y 4Y 2LE &
Awch £29 AYFH Ysol 8L, 84 259 2, T o
B, Aol Wst 23 ARY W 5 2AYORA A2 4
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Table 88. Concentrations of testosterone, aldosteron, cortisol by
different feeding treatments in rats

Treatments Testosterone Aldosterone Cortisol
(ng/mb) (ng/de) (nmol/L)

T1 1.09£0.32 422.18 £61.08" 0.67+t0.55°

T2 1.46%+0.40 215.40 +28.08° 0.49%0.07*

T3 0.98x0.26 308.26 £68.07* 0.40£0.05°

T4 1.13£0.28 273.33+£32.87% 0.49+0.06™

T1: Normal, T2: Medicinal extracts, T3: Korean native Ogol fowl
meat-bone extracts, T4: Ogol fowl meat-bone extracts(F2)
hydrolyzed with Flavourzyme.

+ “PMeans having different letters in the same row are significantly

different(P<.05). Mean£*S.E.

B AF QoA testosteroned FEE T17#7F 1.09+0.32ng/mé, T2

= 1.46%£0.40ng/m¢, T3+ 0.98*0.26ng/m¢, T47+= 1.13£0.28ng/ml
Ao

Aldosterone #41 3 ZelM e HHF HFo oa] 3719 AH =z
E ZE2fo] AAsHesd zE#Hzd gk 522 cortisoll,
Aldosterone2 & 2} ZH(zona glomerulosa)ollAl Renin(f3& 23]&4)9]
Zgol ot e Fo WASEEA A Na o]&& FAZ 5 3
TE gt FdE A8 Ao 2§t Naol29 AFFTE F7HA17]
o olul Bx o] FFEo] o] BolA B o] FedH

B Ago] Qo)A aldosterond WHETF(T1) 422.18+61.08ng/de, 3k
ZHA(T2) 7+ 21540%28.08ng/de, LEFAFTHA(TI) F7 30826+
68.07ng/dl, EAAHALLFTAMNAAZTHEN(T4) F& 27333£3287ng/dl=
of 3+ ZrallE KA/ AATHPL05).
Cortisol= #4152l F2 ANEZAH AgddAs 0]

glucocorticoid2 A A £ o8] REo| gfEo o zlo] FE EH
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Z1#oz2A vHlid 2 X9 glucocorticoid®] FEAE ZHA 1 Q7]
& o] o},

Atgol = e %9 glucocorticoid’t #v]EH=d], 1€ 2 25mgo]

U 2 ojge] BulEw, BV AEHAE WE AIFE Hd Yo 1
A Fe AFEYG B do] £3d
Cortisol2 PIEZ=gol2RE EHjHo EFZ o/ttt Cortisol
ACTH(Adreno corticotropic hormone)2] ®Fg-of ol&] AT 3§
T2 AR oA AF g3 AAH = o}
Cortisol®] ZA A& HZF(T1)7F 067nmol/L, $FXFTHAY(T2) F+=
0.49nmol/L, LEFAFHA(TI) F& 040nmol/L, EA A LTAHAZ
FAH(T4) F+049nmol/LE T1 F¢ T3 F Lelle #FAa7 AR
(P<.05).

Cortisol& 2E# 2 FAQd A& & FAx= "a‘\?-’lzi Aom, A9
QofH FEA] BoAAAY 2EHX WRES EF5E F7DY
8t 2™ (Mitchel, 1988 ; Tarrant,1988), Christison®} Johnson(1972)< ¢
olA F AEY HHAGSTE /S W HE 208D ¥F F
Cortisol ¥ =7 FolA oz Frtstdon (368 37u/L), 2 =& 24
RN ALH] F7HE EAon s 2 A Axs fzT
Bl3lo] gtefo] HrbE AF (T2, T3, T4HAA o FA Aol HUe
W QEAFTEAL A7 FAXHP<05)7 AA

flo

R

K
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24 gdo] gt wWIurSA FgAd oM FEHOAE
cytokineS ZAF37 st FHe 29 FHA
albumin)g FYew FAF £ 1 ¥MEE FTH

3tx] e gzT9 Blud v 1 ZA3E Fig. 59 2otk
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Fig. 5. Concentrations of gamma interferon by different feeding
treatments of meat-bone extracts in rats

Control: Normal, TRT1: Medicinal extracts, TRT2: Korean native
Ogol fowl meat-bone extracts, TRT3: Ogol fowl meat-bone
extracts(F2) hydrolyzed with Flavourzyme.

ZBA(T], T2, T3) Foiol 9% #HE9] cytokine ¥3E FHHY
A 4R @A, L FAZTTN(T2) FATAA ek dEHE] o
zFo wated ¥A delde 4¢e BAXw IL-45 39 AR o
g frejatole Uy 23
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