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SUMMARY

1. Effect of yeast addition on growth performance and meat quality

characteristics of broiler

This study was undertaken to investigate the effects of feeding
yeast(Saccharomyces cerevisiae, 1.5X1010cfu/kg) as a probiotics on growth
performance  and meat quality of  broiler  chicks when  the
antibiotics(oxytetracycline) level was reduced to 50% of ordinary level in the
diet. In the preliminary experiment, 0.3% vyeast feeding level or 2 weeks
feeding period before marketing of broiler seemed to be proper method due to
better growth performance.

In the main study, 4 treatments(T1, no yeast + no antibiotics; T2, yeast
0.3% + no antibiotics; T3, yeast 0.3% + antibiotics 50%; T4 no yeast +
antibiotics 100%) were investigated.

Compared to Tl(control), T3(yeast 0.3% + antibiotics 50%) or T4(no yeast
+ antibiotics 100%) showed higher(P<0.05) average daily gain and
lower(P<0.05) feed conversion to result in better growth performance. There
were no significant differences in growth performance(average daily gain
and feed conversion) and meat quality characteristics(pH, water holding
capacity, proximal composition and meat color) between T3 and T4.

In the residual antibiotics analysis, T3 contained 0.03ppm of residual
antibiotics in the breast meat while T4 contained O.lppm of residual
antibiotics.

As a result, 0.3% yeast addition with 50% antibiotics in the broiler diets

could be recommended for the production of high quality broiler meat.
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2. Effect of probiotics addition on growth performance and meat

quality characteristics of broiler

This study was undertaken to investigate the effects of feeding complex
probiotics(Lactobacillus casei, Bacillus subtilis, Saccharomyces cerevisiae,
Aspergillus oryzae, Streptomyces griseus, 15x10"%fu/kg) on growth
performance and meat quality characteristics of briler chicks when the
antibiotics(oxytetracycline) level was reduced to 50% of ordinary level in the
diet.

In the preliminary experiment, 0.3% probiotics feeding level was chosen to
be proper addition level due to better growth performance among 3 levels(0.1,
0.3 or 0.5%).

In the main study, 5 treatments(T1, no probiotics + no antibiotics;, T2,
probiotics 0.3% + no antibiotics; T3, probiotics 0.3% + antibiotics 50%; T4,
probiotics 0.3% + antibiotics 100%; T5, no probiotics + antibiotics 100%6)
were investigated.

Among 5 treatments, T5H(antibiotics 100% only) showed the best growth
performance while TIl(control) showed the worst growth performance.
However, T3(probiotics 0.3% + antibiotics 50%) showed similar average daily
gain and feed conversion results compared to T5. In the meat quality, T3
showed similar pH, proximal composition, water holding capacity and meat
color values except shear force value compared to Tb.

Addition of 0.3% probiotics with 50% antibiotics tended to lower the blood
cholesterol levels of broiler chicks and Escherichia coli or Salmonella counts
in cecum microflora of broiler chicks.

In the residual antibiotics analysis, T3 contained 0.04ppm of residual
antibiotics in the breast meat while T4 or T5 contained 0.1ppm of residual
antibiotics.

As a result, 0.3% probiotics addition with 50% antibiotics in the broiler

diets could be recommended for the production of high quality broiler meat.
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3. Conditions of marketing, transportation and holding method for

broiler in the national poultry processors

This study was conducted to investigate the conditions of marketing,
transportation and holding method for broiler chicks in the national poultry
Processors.

Nine poultry processors were chosen and divided to 3 groups by broiler
slaughtering capacity per day such as small poultry processor(slaughtered
below 30,000 chicks/day), medium poultry processor(slaughtered 30,000~
50,000 chicks/day) and large poultry processors(slaughtered over 50,000
chicks/day).

In the broiler supplying type, large poultry processor used contract
production system while small poultry processor collected broiler through
non—contract private farms.

The average body weight of market-age broilers for large poultry
processor was 1.25~1.75kg(ave. 1.5kg) while that of small poultry processor
was from 1.25kg to over 1.75kg which seemed to be less uniform. The small
poultry processor used longer feed withdrawl time in the farm than medium
or large poultry processor(6 hrs vs 4 hrs). In the total feed withdrawl time
before slaughtering, large poultry processor used longer time than medium or
small poultry processor(12 hrs vs 8 hrs). For catching and loading of broilers
in the farm, large or medium poultry processor applied fixed crates where
the crates were constructed as fixtures on the truck while small poultry
processor used conventional loose crates made of wire. For unloading of
broilers in the plant, large poultry processor applied mechanical system where
the broiler chicks from fixed crates were gently unloaded by using high
frequency vibration while medium or small poultry processor manually
unloaded broiler chicks from the vehicle, one by one, and placed on a
conveyor system. For the packing density in the vehicle, most poultry
processors loaded 2,500~2,700 chicks per transporting vehicle. The
transportation distance from farm to plant for large or medium poultry

processor was 50~120km while that of small poultry processor was 50~
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150km which was somewhat longer. In the loading time for broiler chicks in
the farm, most poultry processors loaded broiler chicks in the midnight
during spring or fall season, while broiler chicks were loaded both in the
morning and midnight during summer or winter season.

The holding time in the plant before slaughtering for small poultry
processor was a little shorter than that of medium or large poultry
processor(0.5~1hr vs 1~2hrs).

All broiler chicks in the plant were holded in the vehicle prior to
slaughtering. Holding area supplements of medium or large poultry processor
included roof, fan and spring-cooler while small poultry processor did not
have spring—cooler system. Incidence of dead-on-arrival broilers for medium
or large poultry processor was 0.5~1.0% while that of small poultry
processor was 1.0~2.0%.

Among season, the incidence of dead-on-arrival broilers was highest in
summer while the incidence was lowest in spring or fall. The incidences of
carcass defects were 3.9% for large poultry processor, 4.1% for medium and
4.8% for small poultry processor, respectively.

Bruising and red wing tips were main reasons for carcass defects of large
or medium poultry processor while broken bones was the main reason for

small poultry processor.
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4. Effect of transportation or holding method on the carcass defect,

carcass grading and meat quality of broiler

Among pre-slaughter factors which were investigated in the above national
poultry processors, effects of transportation or holding method on meat
quality of broilers were investigated using 30 contracted broiler production
farms under Cherrybro poultry processing company.

Market-age broilers under 15kg of body weight through fast or short
breeding period were not recommended for high quality of broiler meat.
There was no problem in the meat quality of broilers by using 4~5 hrs of
feed withdrawl time in the farm, however, 4 hrs of feed withdrawl time in
the farm seemed to be better for the carcass grading or meat quality
characteristics of broiler chicks.

Transportation distance from farm to plant within 100km showed lower
incidence of dead-on-arrival chicks, better carcass grading and meat quality
characteristics of broilers compared to longer transportation distance(100~
150km) due to less transportation stress.

Less broiler number per transporting vehicle tended to have better meat
quality of broilers in the case of similar body weight of broilers.

However, 2,500 broiler chicks were usually loaded in the 5-ton transporting
vehicle in case of body weight of over 1.5kg while 2,800 broiler chicks were
loaded in the 5-ton transporting vehicle in case of body weight of below
1.5kg.

When the broiler chicks are brought into the processing plant, they should
have sufficient holding time before slaughtering in the reception area.

Holding time of 1~2 hrs in the plant was necessary for the removal of
transportation stress in the broiler chicks, but shorter holding time in the
plant resulted in lower carcass grading, higher carcass defects and worse

meat quality characteristics of broilers.
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5. Effect of feed withdrawl time on the carcass defect, carcass grading

and meat quality characteristics of broilers

Proper feed withdrawl time in the farm seemed to be 2~4 hrs. Shorter
than 2 hrs feed withdrawl time in the farm showed higher incidence of
dead-on-arrival chicks, lower carcass grading and worse meat quality or
storage characteristics of broiler meat.

However, 4~6 hrs feed withdrawl time in the farm showed similar result
except incidence of dead-on-arrival chicks compared to 2~4 hrs feed
withdrawl time.

Proper total feed withdrawl time before slaughter seemed to be &8 hrs
below or 8~12 hrs. Longer than 12 hrs total feed withdrawl time before
slaughter resulted in higher(P<0.05) incidences of dead-on-arrival or bruising
chicks, lower(P<0.05) carcass grading and worse meat quality or storage
characteristics of broiler meat.

During broiler processing procedures in the plant, the effect of total feed
withdrawl time before slaughter on the total microbial counts or coilform
bacteria counts of carcasses were investigated in the 4 stages(defeathering,
evisceration, washing or chilling).

Over 12 hrs of total feed withdrawl time before slaughter showed higher
total microbial counts of carcasses in the defeathering (P<0.05),
evisceration(P<0.05), washing or chilling stages compared to below 8 hrs of
total feed withdrawl time. Although there was no significant difference
between over 12 hrs and below 8 hrs of total feed withdrawl time, the result
of coliform bacteria counts of carcasses was similar to that of total microbial

counts.
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6. Effect of transportation method and distance on the carcass defect,

carcass grading and meat quality characteristics of broiler meat

In the poultry loading and unloading type, fixed crates method where the
broiler chicks were gently unloaded by using high frequency vibration
resulted in better type for high quality of broiler meat due to less stress or
bruising of broilers compared to conventional loose crates method where the
broiler chicks were manually unloaded.

Transportation distance from farm to plant over 100km showed
higher(P<0.05) incidences of dead-on-arrival or bruising chicks, lower carcass
grading and higher incidence of carcass defects than below 100km
transportation distance. Also, transportation distance over 100km showed
worse meat quality or storage characteristics of broiler breast meat. Long
transportation distance over 100km was not recommended for high quality of
broiler meat.

Broiler loading at night time in farm showed lower(P<0.05) incidences of
dead-on-arrival or bruising chicks, higher(P<0.05) carcass grading and lower
incidence of carcass defects than broiler loading in day time. Also, broiler
loading at night time showed better meat quality or storage characteristics of
broiler meat compared to loading in day time.

Broiler number over 2,700 chicks per transporting vehicle showed
higher(P<0.05) incidences of dead-on-arrival or bruising chicks, lower(P<0.05)
carcass grading and higher incidence of carcass defects compared to broiler
number below 2,700 chicks per vehicle. Also, broiler number over 2,700
chicks per transporting vehicle showed worse meat quality or storage
characteristics of broiler meat, so overloading of broiler chicks in the vehicle
should be avoided.

Market-age broilers under 1.4kg of body weight showed higher incidences
of dead-on-arrival(P<0.05) or bruising chicks, lower carcass grading and
higher incidence of carcass defects compared to broiler over 1.4kg of body
weight. Also, meat quality or storage characteristics of broiler meat was

worse in the broiler under 1.4kg of body weight. The fast or short breeding
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period was not recommended for high quality of broiler meat.

Among  season, summer produced highest(P<0.05) incidences of
dead-on-arrival or bruising chicks, lowest(P<0.05) carcass grading and
highest(P<0.05) carcass defects of broilers compared to other season. Since
broiler meat produced in the summer also showed worst meat quality or
storage characteristics, careful managements for broilers in the summer were
recommended in the catching, loading or unloading, transportation and holding

in the plant.
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7. Effect of different electrical stunning methods on meat quality of

broiler

1) Effect of different electrical stunning voltages on meat quality of broilers
This study was investigated the effect of different electrical stunning
methods on pH, water holding capacity(WHC), cooking loss(CL), meat color
and incidence of blood spot on carcass of broilers.

One-hundred and forty broilers were slaughtered by electrical stunning of
50, 65 and 90 voltages with the same electrical frequency(255Hz) and
stunning time(5s) in the commercial abattoir.

The ultimate pH of leg muscle and WHC of breast muscle were decreased
with increasing stunning voltage.

However, there were no significant differences in ultimate pH, WHC and
cooking loss of breast muscle and ultimate pH of leg muscle. Lightness(L
value) and yellowness(b value) scores of leg muscle stunned with 90V,
250Hz, 5s were higher than those stunned with 50V, 255Hz, 5s(P<0.05).
But, there was no significant difference in color value of skin, breast and
wing muscles.

This experiment showed that change of stunning voltage affected some

parameters of meat quality of chicken.

2) Effect of different stunning time on meat quality of broiler

This study was investigated the effect of different stunning time on pH,
water holding capacity(WHC), cooking loss(CL), meat color and incidence
rate of blood spot on carcass of broilers. One-hundred and forty broiler
chickens were slaughtered by different stunning times(5sec., 8sec., 1llsec.)
with the same electrical frequency(255Hz) and 50 voltage in commercial
abattoir.

The WBS values and cooking loss of breast muscle were increased while
WHC of breast muscle were decreased with increasing the stunning times.

Lightness(LL value) and yellowness(b value) scores of leg muscle and skin
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stunned with 50V, 255Hz, &8s, 11s were higher than those of broilers stunned
with 50V, 255Hz, 5s(P<0.05).

But, there was no significant difference in color on breast and wing muscle.
This experiment showed that change of stunning times affected some

broiler meat quality parameters.
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8. Effect of the bleeding times at slaughtering process on meat quality

and storage properties of broiler.

This study was carried out to investigate the effect of the bleeding times at
slaughtering process on meat quality and storage properties of broiler.

The redness(a* value) of skin, wing, leg muscle decreased at high bleeding
time(2min. 30sec.).

However, there was no significant difference in breast muscle. WHC(water
holding capacity) of breast muscle decreased from 63.64% at low bleeding
time(30sec.) to 61.06% at high bleeding time.

TBARS (thiobarbituric acid-reactive substance) values were 0.18 mgMA/kg at
the low bleeding time, 0.16 mgMA/kg at the middle bleeding time(lmin.
30sec.) and 0.21 mgMA/kg high bleeding time on 3 days of storage.

Total aerobic plate counts(TPC) were 6.25 logCFU/cm® at the low bleeding
time, 6.25 logCFU/cm® at the middle bleeding time and 6.53 llogCFU/cm” at
the high bleeding time.

Although TPC was increased as the bleeding time increased. In conclusion,
meat color and physical properties of chicken were acceptable when the
carcasses were slaughtered at the high bleeding time.

The redness(a* value) of skin decreased at the high scalding temperature.
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9. Effect of the scalding conditions at slaughtering process on meat
quality and storage properties of broiler.

1) Effect of the scalding temperature at slaughtering process on meat

quality and storage properties of broiler.

This study was carried out to investigate the effect of the scalding
temperature at slaughtering process on meat quality and storage properties of
chicken.

The yellowness(b* value) of skin decreased at high scalding temperature(6
5~67TC) and WHC(water holding capacity) increased from 67.04% at low
temperature(53~55C) to 69.26% at high temperature. WBS(Warner-Bratzler
Shear force) significantly increased from 1.70kg/0.5inch®) to 2.54kg/0.5inch?) as
the scalding temperature increased(p<0.05).

TBARS(Thiobarbituric Acid-Reactive Substance) values were 0.25 mgMA/kg
at low temperature, 0.24 mgMA/kg at middle temperature(59~61C) and 0.27
mgMA/kg on 3 days of storage.

Total aerobic plate counts(TPC) were 4.99 logCFU/cm2 at low temperature,
488 logCFU/crn2 at middle temperature and 4.05 logCFU/cmZ.

Although TPC was decreased as the scalding temperature increased. The
detection rate of feather at carcass inspection was low as the scalding temperature
increased and the detection rate of large feather( >lcm) was not significantly
different between the middle temperature and high temperature.

Exposed flesh was severe as the scalding temperature increased. In
conclusion, meat color and physical properties of chicken were acceptable
when the carcasses were scalded at low temperature, but they were
microbiologically susceptible and uneasy to remove the feather.

The yellowness(b* value) of skin decreased at high scalding temperature,
and total aerobic plate counts(TPC) were decreased as the scalding temperature

increased, and easy to remove the feather.
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10. Effect of washing and chilling condition at slaughter process on
microbial growth

This study was conducted to investigate the effect of temperature and

water condition at chilling process such as temperature and quantity of

chilling water and duration on microbial growth.

The 1.5kg of broilers were slaughtered and used for this experiment. The

broilers were packaged in the vinyl film pack to store at 4+1C for 24, 48

and 72hrs and the microbial counts for total plate aerobic, E. coli and

Coliform were determined during storage. The counts of total plate aerobic,

E. coli and Coliform on broiler skin were lower for T3(prechilling water 8.

5C, chilling water 6.7C) when compared to Tl(prechilling water 15T,

chilling water 5C) or T2(prechilling water 15C, chilling water 2.97C).

Also, the counts of total plate aerobic, E. coli and Coliform on broiler skin

were lower at the high quantity of the chilling water than the other

treatment.

However, the counts of total plate aerobic, E. coli and Coliform on broiler

skin were not significantly different depending on chilling duration in water.
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11. Effect of packaging methods and storage temperature on physical

properties of chicken

This study was conducted to investigate the effect of packaging methods and
storage temperature on physical properties of chicken. The samples were
prepared with bulk package, wrap—tray package and vinyl package for whole
chicken and bulk package, wrap-tray package for portion cut(thigh). The
samples were stored at -1, 1 and 4Cfor 1, 3, 6, 9 days for determination of

physical properties. The results were as follows;

1) Effect of packaging methods and storage temperature on physical
properties jof whole chicken
The pH ranges of whole chicken stored at -1C were 5.98-6.00 at day 1 and
they were continuously increased up to day 9(6.12-6.16).
There was significant difference between bulk package and vinyl package in
cooking loss for samples stored for 6 days. The cooking loss was lower for
whole chicken samples stored with bulk package than those with vinyl
package(p<0.05). WHC was significantly higher for whole chicken samples
stored in bulk package than those in vinyl package on day 6(p<0.05).
The pH ranges of whole chicken samples stored at 4C were signifiantly
higher for samples stored in vinyl package(5.96) when compared to those in
wrap-tray package(5.74)(p<0.05). The cooking was significantly different
between storage periods as well as packaging methods. There was
significantly different between wrap-tray package and vinyl package in WBS
for samples stored for 3(P<0.05).

2) Effect of packaging methods and storage temperature on physical
properties of portion cut and whole chicken

The pH ranges of portion cut stored at -1C were significantly different

between bulk package and vacuum package on day 3(p<0.05) although they

were not significantly different on day 1. The pH values were increased as

the storage time increased
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Cooking losses were not significantly different among packaging methods
even storage time increased. However, WBS was lowest for -chicken
samples stored in vacuum package on day 9. There was significantly
different between wrap-tray package (58.08%) and vacuum package(54.41%)
on day 9(p<0.05).

pH was decreased as storage time increased when samples were stored at
1C.

Cooking losses were not significantly different between bulk and wrap-tray
packageWBS decreased for portion cut samples in bulk and wrap-tray
package until 9 days of storage. WHC was significantly lower for portion cut
samples in bulk package than those in wrap-tray and vacuum package on 9
days of storage(p<0.05).

Cooking losses were lower for portion cut samples in Wwrap-tray
package(29.99%) than bulk package(34.61%) and vacuum
package(35.19%)(p<0.05) when they were stored at 4C.

WBS were 0.67kg/0.5 inch® for samples in bulk package, 0.54kg/0.5 inch® for
samples in wrap-tray package and 0.65kg/0.5 inch® for samples in vacuum
package on 3 days of storage. The WHC were not significantly different
among samples in bulk, vacuum and vacuum package on the 3 days of

storage.
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12. Effect of packaging methods and storage temperature on microbial
growth of chicken

This study was conducted to investigate the effect of storage temperature

and package type on microbial stability. The whole chicken samples were

packaged with bulk, wrap-tray and vinyl types, and. the portion cut samples

were packaged with bulk, wrap—tray and vacuum types. Both samples were

stored at -1, 1, and 4C for 1, 3, 6, 9 days for determination of microbial

analysis. The results were as follows;

1) Effect of packaging methods and storage temperature on microbial growth
of whole chicken

Total aerobic plate counts were highest on whole chicken samples in vinyl
package when stored at —-1C. Coliform bacteria and E.coli were not detected
for all whole chicken samples regardless of storage period or packaging
methods. Total aerobic plate counts were remained low until 3 days of
storage and those in vinyl package rapidly increased on day 6(5.18 logCFU/
en’ when stored at 1°C. At the same storage temperature, coliform bacteria
were low for samples in bulk package and high for samples in wrap-tray
package.

Total aerobic plate counts of the whole chicken samples in bulk package
were lower than those in the wrap-tray or vinyl package until 3 days at
4°C. Coliform bacteria were detected only on whole chicken samples stored in
vinyl package. E.coli were not detected for whole chicken samples in bulk
package until 6 days of storage. E. coli were not detected for whole chicken

samples in wrap—tray package until 3 days of storage.

2) Effect of packaging methods and storage temperature on microbial growth
of portion cut of chicken

Total aerobic plate counts were lowest for portion cut samples in bulk

package stored at -1C when compared to the other storage temperature.

Coliform bacteria were not detected for portion cut samples in bulk and

wrap-tray package until 6 days of storage. E.coli were not detected for portion
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cut samples in bulk and vacuum package except those in wrap—tray package
until 9 days of storage. Total aerobic plate counts and Coliform bacteria were
not significantly different among storage days and package type when the
protion cut samples were stored at 1°C. Total aerobic plate counts and coliform

bacteria were highly detected on samples stored in wrap-tray package at 4C.
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13. Effect of packaging methods and storage temperature on TBARS
and VBN

This study was carried out to investigate the effect of packaging methods

and storage temperature on storage stability. The whole chicken samples

were prepared with bulk, wrap-tray and vinyl package and the portion cut

samples were prepared with bulk, wrap-tray and vacuum package for storage

experiment. Both samples were stored at -1, 1 and 4C for 1, 3, 6, and 9

days for determination of TBARS and VBN. The results were as follows;

The TBARS values were not significantly different among packaging
methods when whole chicken samples were stored at -1C, 1C and 4T
during storage.

The VBN values of whole chicken samples stored in bulk package were
slightly higher than those in wrap-tray or vinyl package on day 3 and day 6
at -1TC, but there was no significantly different among three
package(p<0.05). The VBN values were significantly higher for whole
chicken samples stored in bulk package and lower for whole chicken samples
in wrap-tray package than the whole chicken samples in the other package
on day 6 when stored at 1C, but the VBN values of those two package
samples were not significantly different on day 9 among treatments(p>0.05).
The whole chicken samples in bulk package had also higher VBN values
than those in wrap-tray package when stored at 4C for 3 days(p<0.05).

The TBARS values were higher for samples of portion cut in bulk package
and lower for samples in vacuum package than the others when the portion
cut samples were stored at -1C and 1TC(p<,0.05). The TBARS values were
higher for portion cut samples in wrap-tray package than the other
packaging methods when stored at 4C, but there was no signifiant difference
among treatments(p<0.05).

The VBN values were significantly higher for portion cut samples in
wrap-tray package when stored at -1C on day 9 than the other package,
but there was no significant difference when stored at 1°C among treatments
during the storage period. The VBN values of portion cut samples stored in
wrap-tray package were significantly higher for samples in bulk and vacuum
package on days 1 and 3 at 47T (p<0.05).
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IS FH, ol =FEH AMAEIAVE e AoeE B AH(Tortuero,
1973; Burkett %, 1977, Yeo®} Kim, 1997, <} B 1998, # &, 2004). =3k
ArtAlel &5 Aol HAEY Folu 7ts FF9 Aold wE

Atgell H7bels el whebA 1:}2741 Hetd = doal st tH(Jin 5, 1998).
H 4 520000 HFAATAE SAAR HIbste] 4577 AMSE A %
G AR T MAFHNeH, dF FH2EE FXE Sk, Fu dFol
X% Coliform spp.= A3 ZAsA vt xR o] 5199, 1997)%
Fogdz A U vAEolY, SA A 2 I o] &Add #I
3 wp ok AFAe] gebd ERe HIbE Ao IR P Ao
FE Ao, Fool A= o] A " At S @
thal skt Line 5(1998)2] A x}ol A A7 AbRS Fo7t
AW Salmonella®l +5 Fo4oz FAAAZTAL skt 22 o
‘é‘ﬁﬂgﬂ ATolA Aol e FHAEAC g Aye oA BA
%) 747} o Aol wjg dgA o ATolAM = FAA A7t
oA BEA e BAl 7ol FAAME 2 5HdE54

Aol A AAEES FREd o B

o

TR

of
o
o ﬂllﬂl 1o

2
1o 2

f

to 4y §° M Ho 4 ov

BEAS AA HbeES AAsty] A S 1799 ssotd] 1607E 470
AFT(Z AT 107, 4982 ate] 443F ASAE F 2198 HE 3B
77}*] ¥ttt &R Al(Saccharomyces cerevisiae, 1.5x10"cfu/kg)e] A7}

0, 0.1, 037 05%% st ew, A (Oxytetracycline) < 71& M7t

F(110ppm)e] 5% Sppm & ) AT FUA HrAshck AW A
B NRC AFFEZ(199)) F3tol W@e §4 F7]A5el(Table 1) FFohn)
2 g8A 2 FAAE Hrtskd o, Ald Wolgl= FA batteryoll %*1 AR
% B2 A% HAES 1 AR AAFR AFL SHAT A%l BY §
Ae B PP EAse] EASS FAT T, A4%e AAst §3
2 A
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Table 1 Formula and chemical composition of basal diet

Ingredient Formula(%)
Yellow corn 59.35
Corn gluten meal 2.79
Soybean meal 30.66
Limestone 0.63
Tricalcium phosphate 1.77
Salt 0.36
Choline Cl 0.03
Animal fat 3.69
Lysine HCI 0.06
DL-methionine 0.32
Mineral mix" 0.11
Vitamin mix” 0.07
Calculated analysis
Dry matter 87.63
Crude protein 21.00
Ether extract 5.73
Crude fiber 3.10
Ash 551
Ca 0.90
Available P 0.46
TMEn(kcal/kg) 3080

U Mineral mix provided following nutrients per kg of diet : Mn, 77mg; Zn,
57.2mg; I, 1.32mg; Se, 0.11mg; Cu, 27.5mg.

? Vitamin Mix provided following nutrients per kg of diet : Vitamin A,
15,600IU; Vitamin Ds, 3,120IU; Vitamin E, 15.6mg; Vitamin Kj, 0.91mg;
VitaminB;, 1.3mg; Vitamin Bje, 0.026mg; Niacin, 52mg; Oxystat, 65mg;
Biotin, 0.039mg; Folacin, 0.39mg; Pyridoxin, 1.3mg; Riboflavin, 13mg;
Pantothenic acid, 15.6mg.
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Table 2 Experimental design for yeast addition
T1(Control) T2 T3 T4
Saccharomyces _ o o _
cerevisiae” 0.3% 0.3%
Antibiotics” - - 509%" 100%"

V15 x 10" cfu/kg
2 Compared to ordinary addition level(110ppm), 50% or 100% of

oxytetracycline was added.

gt A A HArbre 7 AFFAIFAFEAE 4)

FAA R H7F A ow mule A e AdAZE AREHA=, ol
Lactobacillus spp., Bacillus spp., Saccharomyces cerevisiae 5= = T AT
o, A9 & Ab57Ie] 540w e AFAANA d= ﬂﬂxﬂiﬂr" =
FATA Y FA7t 3 ow RuFol B AFHPNME BdBTAE AL
|3ttt B3 A (Lactobacillus  casei, Bacillus subtilis, Saccharomyces

cerevisiae, Aspergillus oryzae, Streptomyces griseus, 1.5x10"cfu/kg)e] A A

flr

Fl
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A7brss AAsH] A AF 179® FHoty 160575 4N E (7 A
T 1057, AHE) R she] 493 A A E S 219 P HH BHAF A AFFA 7 HA
ARE RS skt Al H7kEE2 0, 01, 033 05% % sten, &
A (Oxytetracycline) T 71 H7FFw(110ppm) 2] 50%<! S5oppmo =2 7+ 4
N A Ttel sdstA Hrbstdoh 718 AAFEHE S A7) EEAAFEAE (A
FAE DY SLsHA s

wh ARA A7kl % KA AP FAE
A 4e] anl Aol d FEE QA AFRAFE030 Bz A
A A A% A B §A5HL FEsA. AYALTE oh
Table 3914 R vk goe] HF 1799 4
AT 209, 3B sol 4% HAY F 21
WA AR AFHR FAEY R ARFYE

e A7 BEA AAFAFATEAE DI LdsA dF e

ot
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w
o
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el
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Table 3. Experimental design for probiotics addition

T1(Control) T2 T3 T4 T5
Mixed probioticsl) - 0.3% 0.3% 0.3% -
Antibiotics” - - 509 100% 10024

Y Lactobacillus casel, Bacillus subtilis, Saccharomyces cerevisiae, Aspergillus
oryzae, Streptomyces griseus, 1.5x10"cfu/kg
Compared to ordinary addition level(110ppm), 50% or 100% of

oxytetracycline was added.

2)

A Zhasel @i, A B3 (%)2 AOACHH (1995)°]

8
1 & digital pH meter(Mettler Delta
340, Mettler-Toledo, Ltd., UK)Z &3} t}. B3 (water holding capacity)<
A& bgs AAEEE FHA ¥& F FX(T00)lA 53 7t g 5 94
YAA F& ABFASZ 719d FAZ UyE WELT FASAT. 9 n
(cooking loss)E F7 1em& 7FESAIEE 70TCoNA 4087 71938te] 7193 &
o S M FAR Uw NEEE ZASAT 7HESe] 2ASAE 308
o= S

ZF kA Al k(L 89.39; ax, 0.13; bx, -0.51) #3471 Spectro
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Colormeter(Model JX-777, Color Techno. System. Co., Japan)® =333 =),
ol FL WMAYFS(D65)S AFE3ste] CIE Lx(B %), ax(H M%), bx(SHA %

o= YERfRAT

AL, v 4B A}
ANRERA AN AZEAE B 519800 P
2 3542 Qoduste] EAF Wcecum§EE FHAOoR AAD

d
‘?__
dytd AP AdrE A58 X35t Escherichia coli®t Salmonella #+5+% 74
C
3T

ol Al 4847k ot w3t & FWEE g "W ES(Colony forming unit)® &

Alsksl et

FWoA AHT}E L, dRSTE A7) S8
heparin *12] ¥ tubeo] WA R AT Plasmas WHEAS 158 Ft
2,000rpmoll A A EZ 3] AFH AT AW cholesterol &+ EAXFWH O

S ZFIFAVEA oxytetracycline(OTC)E £A41817] 3 A8 AAgE
AAZ 3

Al Cigs o]83F MAPD(Matrix solid-phase dispersion)8 2.2 A&
o) A

dsteo] W xWAS A & FE8&ujdd ol OTCHE
a
[

S EEAAT FEE fu= 40T Ad5FHdA darz FFHA F ol
Aol &l galE o] 0.45um acrodiscE o] #HAZl I HPLCE EAsgtt. 1&¢&
A OTC ¥ RTFS AFEst FRAES S48t
AR i RS

Adol EAAYE SAS(1999)9 General Linear ModelS o] &3t #4 s}

w
%3, Duncan Thz B2 94 5%l Al B sk
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3. 4% % n@
hoERA Akl @ &
D ZRA FEel o
awA A7l
A wi vhsh gk AFFAT
sgrom, ANEEel 4% 5

0.3%%F 0.5% A Abelol=

o} o4l Aol gtk ARLT

fo s
Fekgia, AT BRTAN 4 o 4

2 SA9 A EAE dgt A¥= Table 4
3 oA 7+
S7hst sl om,
| &8 axA
0.3% H7FollA 7Hd =& Aol aL, 0.1% H7bgelA 7Hd o @

2A 03% H7FgelA 7HE 5
otsld o, 0.1%9 05% 7}

rlo

4Gl A

T Abelell= oAl AelZb gl $19 Ade ARE EII Al

SANED HAF FASFR ABLTES AANARE 2
u1998)9) Ade} A= Aol oI KRS T

(200003 79
ATA Foel

ot SAY AN EdE WY gddle] vAETFTY GFadelA 7
o138 Aow wxy vl AvhBurkett 5, 1977; Yeoet Kim, 1997). =L 2] o]
5(1995, 1997)% &R FAEZHE AU tgdde a2 §4Te =71

nasgh olael Asel K7 EEA ARAALZE 03%7 AT

Aoz ApaE gk

Table 4. Effect of yeast addition levels on growth performance and dressing

percent of broiler”

Yeast addition

Items Control
0.1% 0.3%

0.5%

Body  initial(@ld) ~ 522.9+87 500.5+3.8 503.7+5.3
weight(@)  final(35d) 100613109  104L.1+17.8  1121.1+125
Average daily gain(g) — 345+05 38.6+0.6™ 44.1+0.4°

Feed conversion” 191£0.03"  1.86£0.03"  1.810.02"
Dressing percent(%) 63.2£0.4 62.8£0.2 64.2£0.6

506.5+3.3

1126.3+139
44.3+0.2°

1.84+0.01°
63.9+0.5

b Oxytetracycline was added at 55ppm to all experimental diets(50% of

ordinary addition level).
? Feed intake/body weight gain(day 21 to 35).

% P Means in the same row with different superscripts differ(p<0.05).
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2 15k o g A7 Table 5914

oA TR 744~751%, G AL 226~23.1%, AW

& 11~12%% vehilel agud, Axwe] 54 dehy

Qo Aelwrre] FE, wud, AW R HBAR] fol8Q Aol vhe}
o) o

Table 5. Proximal composition of broiler breast meat by yeast addition

Yeast addition

Composition Control

0.1% 0.3% 0.5%
Moisture(%) 74.4£0.3 75.1£2.1 74.6£0.5 74.810.2
Protein(%) 22.7x0.6 23.1+04 22.7£04 22.6£0.1
Fat(%) 2.7£04 2.8+0.4 2.8+0.2 2.8+0.4
Ash(%) 1.1+0.5 1.2+0.1 1.2+0.2 1.1+0.0

7hESe SAEA g A¥=  Table 601]/\1
A gztell frel#el Aol7t gilen, nas

A ESkal, 0.1% H7FFA B 73@:0]%#4
Atk 29 7tEzEe] Aol 03% H7bel
%k

A ArbeEd] BE %7
Hi vhsh Pk shege) pHE
BRI M E

|

o ZEA o

ﬂaﬂr o felHel wol7k gl
1 =3

A 3ESEA, 01% FATlA kot oAl Aol YATh TERe] §4
° 15 01% AT W=, AAE 2 BAw £A7} £ Agelgon), A
gl F7bell oA el zol= YEhA] ekgkt)

Table 6. Effect of yeast addition levels on meat quality characteristics of

broiler breast meat

Yeast addition

Items Control
0.1% 0.3% 0.5%

pH 5.89+0.22 5.91+0.11 593+0.20  5.90+0.08
V‘ézfard}tl;if/f;g 748422 73.0+5.1 744+40 73530
Cooking loss(%) 17.041.2 16.8+5.8 17.9+1.9 174415
Meat L 63.9+2.3 64.242.2 63.4+1.3 62.6+4.5

b a" 3.2+0.9 3.4+0.4 3.2+0.4 3.1+0.9

color b* 52+15 7.3+1.1 7.1+0.9 6.6=1.6

Y CIE L*(lightness), a*(redness), b*(yellowness).
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2) AEA Fo7|be] mE FA9 AFEA A

ERA Fol7| kel e fAS A A T EAE] dg A= Table 7
A K npet 2ok dFFAFY B ERA FHIERD T1elA 7].%]— \%9
I, FRA 03%H7FE T29F T3elA 27t e 53 Fei7)zke] 159 T2
wrh 23Fo 8 A T3A fredow otk =L EwA 03/)7} 2

FoE AT T3A 74 =& 75ko|le o] # ol o= 9uth A}
BOQTEe ARA TR TIA 7b3 =9m, %A 03%7F 15399
A2 T29] 4§ <zt 7HHE]L Ags oy arAl 03%7} 0z gol g

Aol ogk Hrtass 7Idsly] s = = 3HBLE
ol 25w ol7|Zte]l Hag Aow Ty

Table 7. Effect of yeast addition level and period on growth performance and

dressing percent of broiler D2

Items T1 T2 T3
Initial body wt(21d, g) 503.0£7.8 495.5+4.8 493.7+6.3
Final body wt (35d, g) 998.1+£30.7 1021.2+19.5 1076.3+28.4
Average daily gain (g) 35.4+0.5" 37.6+0.6" 41.6+0.7"
Feed conversion 1.92+0.02° 1.89+0.05 1.80£0.02"
Dressing percent (%) 62.3+0.4 63.2+0.5 63.9+0.4

Y T1(Control, yeast 0%), T2 or T3(yeast addition, 0.3%); T2(0.3% yeast was
added for 1 week), T3(0.3% yeast was added for 2 weeks)
2 Oxytetracycline was added at 5oppm to all experimental diets(50% of

ordinary addition level).
% P Means in the same row with different superscripts differ(P<0.05)
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3) ERA A7t o SA] ALY} FHAEA
7h) 12 AP A (3F R -4F)

SRAL FAA HIlFFEol SAY 3~4FH AL AC WA= Ade
Table 8914 Hi= whe} o}, dGdSAFe] A TEA 03%< FAA 50%5F
= A7 AT T3elA 391ge = 7HE E=A deEwew, aRA 03%%
A st Az T20A 74 @& SAFS YT AARL 78S aRA
0.3%9HS H7bs Al T2l A 7 =9ka, FH7FF TloA 1 o=
=okon, A 100%E H7Fe AldF T49k 54 03%E H7Fsta dAA
FES 0% R YE AP T3 AR Q780 MU

jak

Table 8. Effect of yeast addition and antibiotics levels on growth
performance and dressing percent of broiler from 3wks to 4wks of
growthl)

Items T1 T2 T3 T4
Initial body wt(21d, g) 493.0+5.9 480.5+6.2 483.7+3.3 476.5£9.7
Final body wt (28d, g) 806.6+12.5 756.2£18.3 835.2+9.4 822.2+10.5

Average daily gain (g)  34.8+1.2 30.6+1.4° 39.1+0.6" 38.4+0.7
Feed conversion 1.86+0.04  1.92+0.08" 1.81+0.06" 1.82+0.03"

Y T1(No yeast), T2(yeast 0.3%), T3(yeast 0.3% + antibiotics 50%), T4(No
yeast + antibiotics 100%)

* P Means in the same row with different superscripts differ(P<0.05)

) 22k AMFA A 4FE-5F7)
FrAst FAA HrbFEEo] SAY 4~5F8 AAEH A =A K v =
A= Table 9914 B vhel 2oy, dFFAFe] A5 FAA 100%5
7hek AEl Tt T4olA 7Hd =9ka, o2 s AT T34 ko, gz
T AT TloA Aoz vre FAZFS Y. =A&9] 459+
AT T3A 7 Aol ot AeFzte]l o3 zol= gtk A=
TEL 79 AT TiolAM 7FF =%a, 24 03%9 484 50%
b A7rE A T39 A 100%7F H7hE A2l T4el A fredo=
SEARLTES UYEWAY ERE 4T AstEAE Ailste] d%As &
e FHAAZIH, F71A49 A FeddS SHAAIE 294U dvha B Ry

-Eﬂ;g

1..



N
)
-
%
et
2

© ™ (Rose, 1980; Piva &, 1993; ©] 5, 1997), o|& 3 7
w-%z aRAE H7bek Apgrel A whEEwk e 2
Atz ol Abel AzbolA Al 100% %S H7FgE 2T T4el )&l
A 03%E H7rek dal A FES 50% R HHA ke AE T3
7 sl ogZ=gEn AR QTS L}E}LHOiJ“ LA 4§
. Fol AAth.

o

Hl m[o ’9

319 fob
ity -{o =
rﬁ
o, I
o2 mgl;

KX
T

Table 9. Effect of yeast addition and antibiotics leves on growth performance

and dressing percent of broiler from 4wks to bwks of growth D
Items Tl T2 T3 T4
Initial body wt(28d, g) 806.6+125  7562+183 835294  822.2+105
Final body wt (35d, g) 11657195 11454178 12586202  1256.1+24.8
Average daily gain (g) 51.3+1.8" 55.6+1.4% 60.5+2.1% 62.0+3.3"
Feed conversion 1.86£0.06"  1.80+0.10"  1.76x0.04"  1.75+0.05"
Dressing percent (%) 62.3£0.3 64.6£0.9 65.210.5 62.2+0.4

Y T1(No veast), T2(yveast 0.3%), T3(veast 0.3% + antibiotics 50%), T4(No
yeast + antibiotics 100%)
> Means in the same row with different superscripts differ(P<0.05)

) EwA Wkel mE §A s
arA kel we §7 Assel o
= oubst b A ziel #R, awd A 3

fo d }
lo 4
°
=
oX,
Sh
=

gt A3 += Table 10914 H
TR E o4 Aol 7F Y
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Table 10. Proximal composition of broiler breast meat by yeast addition”

Composition T1 T2 T3 T4
Moisture(%) 74.20%+0.32 75.35+2.75 74.56+0.43 74.76+0.19
Protein(%) 22.85+0.61 23.68+0.37 22.68+0.40 22.50+0.13
Fat(%) 2.71+0.37 2.80+0.29 2.94+0.21 2.79+0.28
Ash(%) 1.20+0.45 1.24+0.06 1.32+0.26 1.19+0.02

U T1(No veast), T2(yveast 0.3%), T3(veast 0.3% + antibiotics 50%), T4(No
yeast + antibiotics 100%)

2}) A H7bel w2 A4 755 $AEA
ERAL FAA HIMEFEol KA ThESe SASAC A= Ae
Table 1164 H= #pe} 7L‘ﬂr A9l pHE R TIHE oA v
ERton T2, T39 T4A g oA thh =gkont fo4Ql zto]l= Uit
o By AR fFoxE glddey, T3HE A i ¥ BydS
E}LH“E} bR Al oAk Ao, T4A g el A 7
HaR S B S Ag A AKe eSS Hol: Ao
‘;b— Ao QlojA = A itel & AolE HolAE &kon), 34
of SlejA= T2, T3A =7} TMFJ%LOH Hjgte] fojHoz = FAn
Yetidth o)late] AutolA ERA 03%F Wrtela FAASZ 50%2 B3
T3 Agl ol 1< Tiolu & AI7F 100% H7HE T4 2 ol B8 pH
o Byl =& AFgS ey, 7R EE B AFgodon SHx 3
Mg AQstas Avkst 2ol HolA| ekt

F—lelmm_\ZHHLEL
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Table 11. Effect of yeast addition and antibiotics levels on meat quality

.. . 1)
characteristics of broiler breast meat

Ttems T1 ™ T3 T4
oH 5874022 591011 5931020 605021
V‘éz;e;d}tl;’%‘é/f;g 7799+304  79.03+516  80.10+7.36  77.04+401
Cooking loss(%)  17.02¢120  1679+576 16994195  18.20+0.38
Vowt L 60224358 65241210  6635:120  6263:447
LA 267092  336:035  360£044  3.10:086
color b* 5.17+151% 7.25+1.10° 7.07+0.95" 3.62+1.61"

Y T1(No yeast), T2(yeast 0.3%), T3(veast 0.3% + antibiotics 50%), T4(No
yeast + antibiotics 100%)
? CIE Lx(lightness), a*(redness), b*(yellowness).

* P Means in the same row with different superscripts differ(P<0.05)

o) ARGYED A
FRAC FAA HUtrEs dElste] AYA SA TtEsY IRIAE
5] I A

Aol EXMAz= Table 12014 He nie} Zoh AR Hrtd SR E
(Oxytetracycline, OTC)2] ZFAAFES E43 A3 d7FstA &2 A
T13 T2oM= A3 AEHA fska, A4 50%E H7bgk T39 4
0.03ppmT=<g 283 FAAESE 100% HA7Fe A8+ T49 A% 01lppm
S uvERde], A T3¢ A5 FAEL IFFES 30% T2 HEF

&
[eJiKe) S = O~
S5 AT & AR

Table 12. Residual oxytetracycline level of broiler breast meat by yeast

addition”
Ttems T1 T2 T3 T4
OTC(ppm)” 0 0 0.03+0.01 0.10+0.03

Y T1(No yeast), T2(yeast 0.3%), T3(yeast 0.3% + antibiotics 50%), T4(No
yeast + antibiotics 100%)
? Level approved : below 0.1ppm
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Table 13. Effect of probiotics addition levels on growth performance and

dressing percent of broiler b

Probiotics addition
0.1% 0.3% 0.5%
Initial body wt(2ld, g)  618.1+8.7 620.0+6.3 626283  630.3t115
Final body wt (35d, g)  1469.2+12.1 1490885  15404+243 15598178
Average daily gain (g)  60.8+1.4" 62.2+1.8" 65.3+1.5" 64.8+1.2*
Feed conversion” 1.98£0.02*  1.96+0.05"  1.89+0.02° = 1.92+0.04"
Dressing percent (%)  66.1+0.5 65.5+0.9 66.7£1.0 65.2£0.6

Items Control

v Oxytetracycline was added at 55ppm to all experimental diets(50% of

ordinary addition level).
? Feed intake/body weight gain(day 21 to 35).
% P Means in the same row with different superscripts differ(p<0.05).

_90_



:‘_1‘
Ho
i)
[
oX,

2) AFA Arkel @ KA YAty
7h) A A

el AFAN FPE ATA AAARE

&

1404 H= npe} o A7 FAFES ARe e FAATS 100% =
0.3%<t FAA 50%E A7t
878 A4S Uetdde A
= "A= oAy dAHES A4k
W e AR FFol S Fo] dETAFIU AR T &S
AANAZR7E e Aoz Rudnl 9l ov(Tortuero, 1973; Burkett -5,
1977; Yeo®} Kim, 1997; <} dh 1998; & &, 2004), & A+AAE I3
© %S dehin =AleS 538 TA 0.3%9F FAA 50%RtE w5 E
At T3oA 7HE =4 debskou, A 3bell fo] 4l Apeol= gl
Table 14. Effect of probiotics addition and antibiotics levels on growth

performance and dressing percent of broiler”

Items T1 T2 T3 T4 T5

Initial body wt(21d, g) 640.1+82 6365121 630.3+147 6445487 6188+11.6
14299 14585 1480.8 14478 1507.4
+12.5 1172 +10.5 +20.2 234

Average daily gain (g) 60.7+1.4° 632+0.7™ 654+1.3" 61.8+05 684+15"

Final body wt (35d, g)

Feed conversion 1.95+0.02" 1.89+0.03" 1.84+0.02° 1.98+0.04" 1.71+0.02°

Dressing percent (%)  69.0+09 68506  71.7+0.8 69.7+05  69.4+09

Y T1(No probiotics), T2(probiotics 0.3%), T3(probiotics 0.3% + antibiotics
50%), T4( probiotics 0.3% + antibiotics 100%), TbH(antibiotics 100%6)
& D ¢ Means in the same row with different superscripts differ(P<0.05)

_91_



) QbR
BEASE YA ANFES G
= owhs} gk qe TRl s
o491 Aol wol4 it

o,
4y
l’i{E
¢
1=
i
By
oL c
preh
ok
Sh
g
o

Table 15. Effect of probiotics addition and antibiotics levels on proximal

composition of breast meat"

Composition T1 T2 T3 T4 T5

Moisture(%)  74.68+0.14  7510+0.10  75.05+0.39  75.11+0.38  74.70+0.24
Protein(%) 2418020  23.58+0.13  23.70+0.50 2367036  23.94+0.26
Fat(%) 0.58+0.13 0.71£0.08 0.64+0.13 0.69+0.15 0.73+0.12

Ash(%) 0.56+0.03 0.61£0.04 0.62+0.04 0.55+0.08 0.61+0.03

Y T1(No probiotics), T2(probiotics 0.3%), T3(probiotics 0.3% + antibiotics
50%), T4( probiotics 0.3% + antibiotics 100%), T5(antibiotics 100%)

) =84 54
<THES>

At Aot FAA H7brEs 2ed SA tESY §HE 5L Table 1690
Al B ovkel 2o JhESe] pHE AdAl 03%9S H7Eek A2l T2(6.20)
oF FAYA 100%%HS Fodt TH6.14) A FolA =4 vepgoy, A s
ol o] % Aol it 7FE S pH7F & T29 T5 A& oA @&
Aol on, AoiA o g pH7E B AgTEANA =2 MEHRES B
Age o] A9 Al 0.3%eF A 100%E F993 T4 A2 jola M =
%L, rﬂé?cﬂ Tilolvh E3FAAl 0.3% S Fo3 T2H g Fol e e
el o 9490 Aol ATk S A 0.3% %S H T2
TFolA 7pd e wArel FAnE yeidlovh thE A FEE
% AetA H7tel ogk &4 7tESe SHEEAG Aol
A 5(2004) Mrﬂ HA77F FAEbel el tEt s Ao R v

FAou, A=l A= fFAAY mobAl= AdE e & dATE
ol A7l A AEFS HolA Fokrh ol e Ao A FA A H

g

7he bS5 SEAS5A U dFE nAA E= AoR AREIY.
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Table 16. Effect of probiotics addition and antibiotics levels on meat quality

. . 1
characteristics of broiler breast meat”

T1 T2 T3 T4 T5

pH 6004020 6204006  6.02:0.09  6.05+0.22  6.14+0.17

Cooking 10511157 16224147 1848307 1884%308 16.32+1.19
loss(%)

Shear 1709.80 1768.00 2044.70 2549.30 1880.50
force(g) +693.41 +971.64 +1013.96 +731.78 +608.84

L°  6410+551"  5317+299°  67.60+327%  66.89+527°  66.78+6.14%
CIE? a 201£069  276+1.48  346+167  3.33+235  2.100.70
b* 0.48+1.22*  7.06+1.70° 9.15+1.88" 961+2.30* 9.09+1.17%

Y T1(No probiotics), T2(probiotics 0.3%), T3(probiotics 0.3% + antibiotics
50%), T4( probiotics 0.3% + antibiotics 100%), T5(antibiotics 100%)
2 CIE Lx*(lightness), a*(redness), b*(yellowness).

" Means in the same row with different superscripts differ(P<0.05)

<tk s>

A A et FAA HrbrsEs dEst A4 e s SEEAS Table 179
A B oakek 2o gels9 pHe 7hESol et w8 pHE WEloH,
FAA 100%RES woA g TH6.77) A ToA fFelFew 2 pHE YEW
om thxTe TIHgFAA fFozor e pH 6585 YerWth 7ta 7=
o] A% pH7F =2 AA 03%e FAA 50%7F Fold T39F T5 A 79

A ovke AFe dehgon, A AT KA Aol gtk FAL

AT T2, T3 T5IA Fidow e 3Eg vehlon, AaEs Ao
T TSN, FAEE AT TN mkou, AePE dol F249 Hol
£ e etk ol AmelN A9 AEA HA7ke telge] s34

ol W g e mAA dgtor, Thago Aol FARGE Aol it
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Table 17. Effect of probiotics addition and antibiotics levels on meat quality

characteristics of broiler leg meat”

T1 T2 T3 T4 T5
pH 6.58+0.17°  6.63+0.07" 6.71+0.07" 6.70+0.08"  6.77+0.09°

Cooking 19 19,135 1878:1.18 18604181 19584355 18.61+2.30
loss(%)

L° 69204442 70.77+4.42 72.36+3.76 6752+150 71.26%1.19
CIE? &' 8364237 784295  890+162 664124  9.20+2.28
b* 5424318 395172 4124283  575%263  2.96+3.03

Y T1(No probiotics), T2(probiotics 0.3%), T3(probiotics 0.3% + antibiotics
50%), T4( probiotics 0.3% + antibiotics 100%), Tb(antibiotics 100%6)
? CIE Lx(lightness), a*(redness), b*(yellowness).

“ » Means in the same row with different superscripts differ(P<0.05)

2h) A m A= st

AaAlet A Hrtress 293 SAe B s E4Z2%=
Table 18914 Hi= wpel o} HA A o2 Au4-7tel] FAZS Fo9482 §l
Ao, FAA} AFAE A stA @S> TITdA BW E colivte] 7+
Ee AFgeldon, AdAY FgAA ] Az T2vk T57elA E. coli
el F7F v Ao, 53 AuAer FAATE EFAE T3 T4
ToAAME E coliztel &7} 74 vr2 Aol drt. WA Salmonellatte] A
slol A= FA el T17ol vl At @523k T27u FAA| w5 A
g gk TS5l A= Salmonellatt o] =7t Tt F7kgh whdHl, At A eF A A
7V E3tAeld T34 T4+l A& Salmonellait el 7V #Aashs A4S UE
Wk oleid A= A9 AdA w947t FHE&EE9 pH Astet
Coliforms, Salmonella 5 F3v]AE9 AAS A A 7Itk= White 5(1969),
FeF HH1998), A F(2000)9] AFA et dXH HFo|glon, olgdA W
DL g mAETETo ¢S FoEA AN EATE UdEbd AR AL
TEH(Tablel3¥} 14). F 5(2004) %= SAe] AwtAl Fo7F 3133 B4
A MA=EE A S Al Zaktd 2 o2 o] Aol HXHo &
Al Aol A E YL Baskel

.
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Table 18. Effect of probiotics addition and antibiotics levels on cecum
microflora of broiler chicks

Treatments" Escherichia colilLog cfu/g) Salmonella(Log cfu/g)
T1 6.93+0.21 6.61+0.23
T2 6.55+0.46 6.83+0.44
T3 6.28+0.40 6.37+0.31
T4 6.39+0.83 6.51+0.48
TS 6.72+0.36 6.94+0.65

Y T1(No probiotics), T2(probiotics 0.3%), T3(probiotics 0.3% + antibiotics
50%), T4( probiotics 0.3% + antibiotics 100%), Tb(antibiotics 100%6)

) d5 FY2dE 24

A At FAA HIbeEo]l SA9 5 Fd2HE Foo vAe 4TS
Table 19914 R wle} 2oy dAH oz A 43k SAH Fo4d2 ¢l
Ao, dE=F(TD vlsiA Al @50 v (T2), At Aot A7 534
gdd T3Y T4olA 35U 18 % ZY2EHE F5F0] i gasts 4o
8% F Z2UlzEE FEdAs iz (TD HlalA A &= H7kd
T2 AwtAeF A 50%7F H3FH 7 T3l A vE F5=o] tha 7HAs)
+ A%S YEhlth Jin 5(1998)% A (200000 ATAHANAE SA A
A Fol= A cholesterol &S AstAIH st 2 ATFA et FAF
g AEs Bdow, ol AuAlEAY AW Fdg VAT HAEE F

o]

= A
XA, 2150l 213 cholesterol assimilation¥} bile acids€] deconjugation?t-&
o] &kl A dojtulA 7|AeTha st

Table 19. Effect of probiotics addition and antibiotics levels on blood
cholesterol level of broiler chicks"

Item(mg/d #) T1 T2 T3 T4 T5

HDL-cholesterol 107308 101.3+1.1  96.3t04  103.80.7  99.0+1.6
Total-cholesterol 1458+1.3 1415403  1368t16 150821 145.5+1.2

Y T1(No probiotics), T2(probiotics 0.3%), T3(probiotics 0.3% + antibiotics
50%), T4( probiotics 0.3% + antibiotics 100%), T5(antibiotics 100%)
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(Oxytetracycline, OTC)9] I FHATES 43 2y HIbskA] &2 A+
T13 T2 A= A3 HAEHA et vbdel FA8A 50%5 H7ksk T39 45
0.04ppm = I8 FAA 100%E H7Fst A2+ T49F Toe 4% 2447+
0.09¢} 0.1ppm & YERNS], AT A 03%9]' A 50% 7S =& kg A
g T3 A FNERD FFFTE A0%TFToE2 UE F ASS FAS &
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Table 20. Residual oxytetracycline(OTC) level of broiler breast meat by

probiotics and antibiotics addition”

Item T1 T2 T3 T4 TS
OTC(ppm)” 0 0 0.04£0.02  0.09+0.01  0.10+0.03

Y T1(No probiotics), T2(probiotics 0.3%), T3(probiotics 0.3% + antibiotics
50%), T4( probiotics 0.3% + antibiotics 100%), T5(antibiotics 100%)
2 Level approved : below 0.1ppm
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Table 1. Broiler supplying type among poultry processors

piiléggra Contract production(%6) Non-contract production(%)
Large 100 0

Medium 70 30
Small 0 100

Large(slaughtered over 50,000 chicks/day),
50,000 chicks/day), small(slaughtered below 30,000 chicks/day).

medium(slaughtered 30,000~

Table 2. Average body weight of market—-age broiler

Poultry processor® <1.25kg 1.2571.75kg >1.75kg
Large @)
Medium O
Small O O

Large(slaughtered over 50,000 chicks/day),
50,000 chicks/day), small(slaughtered below 30,000 chicks/day).

Table 3. Length of feed withdrawl(hrs)

medium(slaughtered 30,000~

Poultry processor® Wit;hdrawl time 'Total feed )
in farms withdrawl time
Large 4A 7k 12417+
Medium 4AX ZF 8AZF
Small 64 7+ A1 7H

? Large(slaughtered over 50,000 chicks/day), medium(slaughtered 30,000~
50,000 chicks/day), small(slaughtered below 30,000 chicks/day).

> Time in farms without feed + live haul time + time in plant holding area
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T 2500~2,7005 W= fAFSH
e

120kmol v, A9t R =A% 150kn=E A oj A &
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$ o AGIFA BE o] gAY, EF dFE EAGNAL Fobx
REgol B ol g Agel wuth w4

EARE 97 BobAl F - ok
oA Fohe 4 2 dlag wAH e

3 wEYe AR AL WhERTGE @
Bl festth T FES AP AR 2Ed

Adss AARLFESE =8 AT &l FrtstE®(Cashman 5, 1989;

A o

Nicol?} Scott, 1990) ZAZFES 48T F J== =AF A2 533
wBr7h dEAole) & 4 gl AnkH o g g FHd wE FAH &4
=ol7] flElA= 80~100kmolw el <AE FEol AFEH= AaIFo|tHA,
2001). =3 FEA7IE SAA ~EH S HAE S| & 7bse ofit
o #EALE Fe 3ol frelsty, 53 AFvlde datR =AY 45
Fors =AY Wi FEEE T 7§l Aotk oS
v s FeEe] A FErEdsE Jhed Higsor WA, SA, 24
U AMAlE el BAES U a e SHASE A ¢ Y
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Table 4. Poultry loading and unloading type

Poultry Loading Unloading
processor” Fixed crates | Loose crates | Mechanical Manual
Large O O
Medium © O
Small o O

? Large(slaughtered over 50,000 chicks/day),

medium(slaughtered 30,000~

50,000 chicks/day), small(slaughtered below 30,000 chicks/day).

Table 5. Numbers of broiler per transporting vehicle® and transportation

distance
) Transportation
Poultry processor <2,500 2,50072,700
distance(km)
Large O 507120
Medium O 507120
Small O 7507150

45 ton truck basis

b

Large(slaughtered over 50,000 chicks/day), medium(slaughtered 30,000~

50,000 chicks/day), small(slaughtered below 30,000 chicks/day).

Table 6. Transportation time of broiler

Summer Spring, Fall Winter
Poutry processar” [ Vior- [ After-| Eve- | Mid- | Mor- [ After-| Eve- | Mid- | Mor- | After-| Eve- | Mid-
ning | noon | ning | night | ning | noon | ning | night | ning | noon | ning | night
Large O @) O @) @) @)
Medium O O O O O
Small @) @) @)

? Large(slaughtered over 50,000 chicks/day), medium(slaughtered 30,000~
50,000 chicks/day), small(slaughtered below 30,000 chicks/day).
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Table 7. Holding time in the plant and holding method before slaughtering

Poultry processor®

Holding time(hrs)

Holding method

In the vehicle

Large
Medium

Small

172
172
0571

@)
@)
@)

? Large(slaughtered over 50,000 chicks/day), medium(slaughtered 30,000~
50,000 chicks/day), small(slaughtered below 30,000 chicks/day).

Table 8. Holding area supplements in poultry processor

Poultry processor® Roof Fan Spring-cooler
Large O O
Medium O O
Small @)

* Large(slaughtered

over 50,000 chicks/day),

medium(slaughtered 30,000~

50,000 chicks/day), small(slaughtered below 30,000 chicks/day).
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Table 9. Incidence of dead-on-arrival broilers(%s)

Poultry processor® Summer Spring, Fall Winter
Large 1.0 0.5 0.7
Medium 1.0 0.4 0.5
Small 2.0 1.0 1.5

? Large(slaughtered over 50,000 chicks/day), medium(slaughtered 30,000~
50,000 chicks/day), small(slaughtered below 30,000 chicks/day).
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Table 10. Incidence of carcass defects(%5)

Poultry Bruising Skin Broken Total
and red Fraction
processor’ wing tips damage bones defects
Large 1.7 0.2 04 1.6 39
Medium 2.7 0.1 1.2 0.1 41
Small 0.5 - 3.8 0.5 48

? Large(slaughtered over 50,000 chicks/day), medium(slaughtered 30,000~
50,000 chicks/day), small(slaughtered below 30,000 chicks/day).
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(Freeman %, 1984; Bilgili 5, 1994).

o] 15kgolstel ¢
, E=AA SA
Fs T7HA7IH,

A et s

Table 11. Effect of broiler body weight on the incidence of carcass defects or

carcass grading

. — -
Average body | Bruising Carcass grading(%) Defects(%)
. Death(%)|  and N - o
weight -0 1 9 3 Appe-a scol
fractiont%6) rance | feather | oration
15kg below | 12401 | L1:07 | 5042 | 210:39 | 110:20 6531 | 8525 | 6539
1(3; 10102 | 13#09 | 6208 | 2057 | 100:29 50637 | 95421 | 45427

“> Means in the same column with different superscripts differ(P<0.05).

Table 12. Effect of broiler body weight on the meat quality characteristics of

breast meat

Average body weight

Items

1.5kg below 1.5kg over

pHu ' 5.68+0.27 5.72+0.17
Drip loss(%) 2.50£0.53 1.94+0.45
Cooking loss(%) 18.73+2.13 16.66+3.24
Shear force(g) 1312+629 1146+460
L 52.2*1.6 51.64£3.5

CIE a 3.4+0.8 3.5%0.9

b* 9.9+1.2 9.3£1.8

Y Ultimate pH
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2) Eshd AAA el FA HAE 9

=t SAF TS ATl AMAlSE WA B Ao s AT

woll MAl= G2 Table 13914 Hi= npop v} tifE o] S5 7kelA 4
S8k At Aol 6A13F Aol s ARAAYEO] va vral, 19 =
THAFNANME ITsHdA L] i =i, SdAGv &l i W2 FFe]
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A2 AT dn Aol AR olHA A Fow FFT EWhite] wE
Hzs52e] Ay, =AA WAAES oHA & Ertetye}t Hdsr|= 4

SAe] 23}

+ 9 tH(Hargis 5, 1995).
Zr

Warrisss, 1990). 2313 SA 57 oo A2 A 7te] W2 71589 §SHAEA

o X=(Table 14) 7}&59] pH, Szed AR, Avdy $A2Ax =
o EA AN T xm ol FeHQl Atol7k vhehhA] ergreh o) del
Aspol A 4~6A79 FFERA AL mASALA, =ATFIL Sdel
A Aol 7b LELLA] oo} sbF A AN MRS AAA S §45E A
ol frEld Ao ARH AT,
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Table 13. Effect of feed withdrawl time in farm on the incidence of carcass

defects or carcass grading

Feed withdrawl | Deth Bruising Carcass grading(%) Defects(%)
time In and : .
o . Appe-| Pin |Discol-o
farm(hrs) (%) fraction(%) 1 2 3 | Below arance | feather | ration
4 06804 | 0.7+0.3 H06T7 | 0501 | 13048 | 45426 | D026 | 100446 | 52439
6 0806 | 0805 M0HT | V027 | 125839 | 5531 | 4531 | 105438 | 5826
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Table 14. Effect of feed withdrawl time in farm on the meat quality

characteristics of breast meat

Feed withdrawl time(hrs)
Item
4 6
pH 5.77£0.19 5.70+0.08
Drip loss(%) 2.8+0.9 2.2+0.7
Cooking loss(%) 17.9+3.3 17.0£0.7
Shear force(g) 1688+708 1604+340
L 52.6£3.6 53.1+£3.1
CIE a’ 3.3£0.7 3.3£0.8
b 10.2+1.4 104+2.2

) FEA7E FA mA= 3

SAF7 A EAZA L] FEAYTE FAY A, WA 2 SAe] %
AE3 ZASFl vAE A= Table 15004 wiE npe} 2o F5787)
50~100kmoll Al 100~150km= Eodol wel AHAI(P<0.05), WA 2 34 @A
&ol w43 TrtetAa, TAlTE AFdAE 1THRHES vopxu
(P<0.05), ¥rHoll 35w (P<0.05)3 TeHAEo]l S7tatdvt. 19 9ot
HAGe] stAEAEE A 7 o R YEyTh oA 2EHAE F
=S4 9958 ¥ AAE TAd A4 iy s HuHSo] Eotw
H(Cassens 5, 1975), &4 717 Mg 2Eg 29 U=z F£5AE7 2o
Aes AARFS 28 99 Aoy AMALAFo] FUhetha

(Cashman %, 1989; Nicol¥} Scott, 1990)3to] & A7 Aye} X =

Uebdlith, dutg oz FAggese] e SPEdo Al &4

A= 80~100km o] AT FHo] HHATE SAFIAA =AZ7
Ao FEAY wE 7hEEe] §FHEAE(Table 16) A7 50~
100kmell A 100~150km & Z7Fgkell whe} ve pH(P<0.05), ¥ SH5&43% 7}

42Y, 2243 RE AAHS Ushlel KL IATA Feas 2
A A

NAHE e WEsh WHo] vropzl A yu)
G2 el FL g ANAA FEAE 100melle] 2AE Aelo)
Fe FARAN Fest, 53 150mel g AAYA G B 2EAS 3
aol 53 Folsol @ Aom AR
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Table 15. Effect of transportation distance on the incidence of carcass defects

or carcass grading

Transportation | peath Bruising Carcass grading(%) Defects(%)
distance and T & -
(km) %) | 1 2 3 | Below |PPe-| Tin | Discol
fraction(%) arance | feather | oration
507100 0301 | 06204 | 5531 | 365:47 | 85:21° | 35+15 | 4521 | 9049 | 3624
1007150 0803 | 0.7+0.3 | 46539 | 35:48 | 14037 | 40417 | 6534 | 9536 | 5219

*> Means in the same column with different superscripts differ(P<0.05).

Table 16. Effect of transportation distance on meat quality characteristics of

breast meat

Transportation distance(km)

507100 1007150

pH 5.87+0.21°% 5.64+0.02

Drip loss(%) 2.2+0.5 2.4+0.2
Cooking loss(%) 17.7£25 18.3t1.9
Shear force(g) 1520375 1580+525
L 50.5+3.5 52.7+3.1

CIE a 3.7+£0.2 3.8+0.5
b* 10.5£2.0 10.242.8

b .
*» Means in the same

row with different superscripts differ(P<0.05).
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Table 17. Effect of broiler number per transporting vehicle! on the incidence

of carcass defects or carcass grading

Bruising Carcass grading(%) Defects(%)

Broiler number |Death d
an - -
distance(km) | (%) Appe-a| Pin |Discol-

fraction(%) | 1 2 3 |Below .
rance |feather | oration

240072700 0602 | 06+02° | 500:25 | 3041 | 120423 | 50418 | 55831 | 10539 | 45426
270073000 090" | 09+0.3" | R34 | 2538 | 135854 | 6017 | 6532 | 110435 | 55¢18

' 5 ton truck basis

ab Means in the same column with different superscripts differ(P<0.05).
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Table 18. Effect of broiler number per transporting vehicle on the meat

quality characteristics of breast meat

Broiler number per vehicle'

240072700 270073000

pH 5.74+0.15 5.68+0.17

Drip loss(%) 2.2+0.6 2.1+0.1
Cooking loss(%) 17.7+£2.7 18.1+2.3
Shear force(g) 1624+360 1707+189
L 52.8+3.1 53.8+2.0

CIE a 3.7£05 3.4+0.7
b’ 9.5+2.5 9.7+2.1

' 5 ton truck basis

5) =AM AFAIZEe] FAE WA= 9F
EAAA =ATAN S ATl SAL AHAL BA R A
WS =ATHE vA= ¥ Table 19914 B kel v A7

AstAzit ek S5
o} (Mead, 1989). o] 4
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Table 19. Effect of holding time in the plant on the incidence of carcass
defects or carcass grading

Bmising H [¢) [¢)
Holding time | Death ) Carcass grading(%) Defects(%)
an - -
(hrs) (%) ) ) s Ing Appe-a| Pin |Discol-
fraction(%) ow

rance |feather | oration
172 0600 | 0804 | 8534 | 549 | 115:30 | 4513 | 45:27 | 7544 | 4829

0571 0902 | 11403 | 4027 | R0A5 | 12527 | 55421 | 50:21 | 100431 | 52:28

*> Means in the same column with different superscripts differ(P<0.05).

Table 20. Effect of holding time in the plant on the meat quality
characteristics of breast meat

Holding time(hrs)

172 0571
pH 5.77+0.19 5.70+0.08

Drip loss(%) 2.4+0.7 2.9+0.9
Cooking loss(%) 17.9+2.3 20.1+2.1°
Shear force(g) 1709+201 1783+709
L 50.4+3.2 51.8+4.3

CIE a' 3.3+0.9 3.2+0.8
b* 10.4£2.2 10.2+1.3

*> Means in the same row with different superscripts differ(P<0.05).
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SATHANA ThESe T2, AW R (%) dudES ACACHH
(1995)l] we} Axw, SAUH 2 33 S ARste] 48
5 10gel SHFF 90mE  Thstel  1&xF #EAIZl $ digital pH
meter(Mettler Delta 340, Mettler-Toledo, Ltd., UK)& =4
A(drip loss)E 71ESS 1end FAZE dAdste A2FAE A
ﬂo}oﬂ 24775 ATA AT SFFELS HE

2 (water holding capacity)< A& bg

(70C)°ﬂ"1 S5 7149 F AAEYAA FS ARFAE MEH F

WEE2 AT 7FE T (cooking loss)< | &

70CoNA 4023 7Fdete] 7 e $9 S 7HEd FAR ve 9

2 wAstg e, Ad#H (shear force)2 70CAA 4083 7143 Als

2 1x1x2em’9] A7 AFH3 T Sun Rheo Meter(CompaCﬂOO, Sun

Scientific Co. Ltd, Japan)® Z783tAth 7F559] WS4 30E7F LA

S WAl (L, 89.39; ax, 0.13; b, —O.BI)Ei J‘L?f@r/\]ﬂ Spectro
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st Z nABEFE Al 1g T A EF(colony forming unit)® ¥ A5+
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AN
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%31, Duncan HEH| w2 F9A 5% 7oA B 3k ).

hoEshd 446 e a1 54
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2~4/\]Zl éﬂ*—l" 73 2417ke] 8t Z“‘O]‘% 4~6A17F Aol nlef ARAE Y&

of felom vtgon], WAMALE b e Aotk 1 9 EAF
ASAE 1559 253080 b Eon], 35 F0A P00 59
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o A% (Table 2) 2~441F A48 A% )9, 2w, ¥a 3 FA3gugo] 7
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N
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Table 1. Effect of feed withdrawl time in farm on the incidence of death,

bruising and carcass grading

Items Z2hr below 2~4hr 4~6hr
Death(%) 0.87£0.21° 0.47+0.17" 0.740.27°
Bruising(%) 0.55+0.34 0.420.23 0.86+0.41

1 52.7+5.3 56.8+7.6 54.3+8.7

Carcass 2 27.6%9.6 325105 29.7+9.5
grading (%) 3 15.24.3° 752.3" 11.3£5.2%

Below 4522 324238 4727

a> Mean values in the row with different superscripts differ(P<0.05)

Table 2. Effect of feed withdrawl time in farm on appearance, pin feather,

discoloration and bone fracture of whole carcasses

Carcass defects(%) 2hr below 2~4hr 4~6hr
Appearance 7.7£5.9 7.3x4.5 8.0£6.5
Pin feather 7.8+5.7 6.8+5.3 8.6+5.8
Discoloration 8.2+7.3 6.0£34 75+4.0
Bone fracture 1.9£0.8 1.2+0.7 1.8£0.9
ot FAsFolAle] AAAZ o] SA 7S] dubd ol vA = JEF
Table 3914 Hi= vie} 2o, AUk REA F=EL 761~76.7%, AW 0.8~
0.9%, 3% 12~14%%5 vEldo] ngwd AHxwe] EAS Yely oy, A2
Al dabd ol fFo Al S v AR skt F3 A A A e o v}
59 SA5AdA=(Table 4) 2~4A17F A2 o] A9 2Azbe]sl A2 o]} 4~
641 A Hla] 7hESe pHYF =31, S5EA, 7t Ey dage v
Agoldlon, By 7MY =go fFoAQl Aol gl S AR 24]
Zholal AAol A Wi} FMETL =2 Fgo|glont FoAQl Aol gldlth
Zohd AA A gl A TS A5 v A& 92 Table 5olA4 =
= vke} 2o 7L WAL T TR A ETFAAE 2~4A13F A A o] I+
e FXE HAow, RbHd 2A17koste] AA A THE =& FAE HAT
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Table 3. Effect of feed withdrawl time in farm on composition of breast

meat
Composition(%) 2hr below 2~4hr 4~6hr
Moisture 76.2+0.2 76.7+1.3 76.1+2.4
Fat 0.8+0.2 0.8+0.1 0.9+0.2
Ash 1.4+0.1 1.2+0.1 1.3£0.2
Table

4. Effect of feed withdrawl time

in farm on the meat quality
characteristics of breast meat

Items 2hr below 2~4hr 4~6hr
pHu 5.65+0.06 5.81+0.26 5.77+0.12
Drip loss(%) 2.34+0.27* 1.95+0.24" 2.19+0.35"
Cooking loss(%) 18.892.08 16.53+1.97 17.63+2.46
Shear force(g) 134842705 1178.0£192.3 1323642039
WHC(%) 60.9+4.2 66.9+3.4 65.3%3.1
L 52.1+2.1 50.6+2.0 50.3+4.3
CIE a' 3.1+0.2 35+0.5 3.2+1.0
b* 9.6+1.1 89+1.7 87+14

“b Mean values in the row with different superscripts differ(P<0.05)
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Table 5. Effect of feed withdrawl time in farm on storage characteristics of

breast meat

Items 2hr below 2~4hr 4~6hr

Microbial  0Oday 4.21%0.73 3.57+0.74 3.79£0.53
counts 4day 4.26+0.16° 362+0.35" 3.74+0.44°
(Log/g) Tday 461+1.08 3.85£0.21 3.98+1.10
Oday 0.130.08 0.09+0.03 0.11£0.04
TBA 4day 0.18+0.11 0.13+0.07 0.1620.08
Tday 0.230.13 0.15£0.02 0.17+0.06
VEN Oday 17.89+1.71 16.66+2.05 17.20£2.33
4day 18.91+3.05 18.22+3.95 17.77+3.17

(mg%)
Tday 18.56+2.91 18.45+4.30 18.21£2.97

a> Mean values in the row with different superscripts differ(P<0.05)

ool AellM Fshd HAEANAL] AN 2~4AFke] TP AR
Aoz dotHE, ojrntt g 2A3tolst A2 AATA &l ¥, EATHE
SEokal, SASAIN AZEALE detste] AFEA Fdrh o] 4~641F A
Ao g 2~4413F Aol Ble] AHARABES Astas A BE FEoA
T ARl Aol & KolA = sttt

g
54 Aa0] AR o|FAA FOoW £5F Euze] WE ¥ 2F o)

EAAN WEAES oA @ Etotdet gddstre A9 2Rl 2%

W =AE AT B gy $2454

EAE SAe F AAAIZE] FA9 AMASH WAEAET =ATHA WA
© 9% Table 6014 W= mhel 2o 8A7Fol ko] F A AIZES 12413k 4
of F AAAZ He frelFow vh2 AbA 2 WARAES YEidHlen, =
Asw ARAAME fFolHoz £ 1 2 es Bon, 3eaddest =
AN &= w2 Aol L 8AZolske] F AN 8~124]31
T AHAZE Abololl = o]l Aok gl ey, B FEoAM FARR BF
ojth. =AM F Aol FH A&l v A= el M =(Table 7)
8A|tolsle] & AAAIZRe] 9 o)y, IR WA Bl ZEdb e go] Th v
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Table 6. Effect of total feed withdrawl time before slaughter on the incidence

of death, bruising and carcass grading

Items 8hr below 8~12hr 12hr over

Death(%) 0.47+0.21° 0.53+0.19" 0.84+0.27°

Bruising(%) 0.55+0.21" 0.77+0.31° 1.68+0.44°

1 67.3+1.5° 65.8+4.4" 56.4+4.8"

Carcass 2 24.7+5.1 23.5+3.8 30.5+6.9
grading (%) 3 5.3+1.2 6.1£3.2 7445
Below 2.7+1.8 46%1.6 5.7+2.7

a> Mean values in the row with different superscripts differ(P<0.05)

Table 7. Effect of total feed withdrawl time before slaughter on appearance,

pin feather, discoloration and bone fracture of whole carcasses

Carcass defects(%) 8hr below 8~12hr 12hr over

Appearance 5.3+3.1 5.0+£35 7.315.2

Pin feather 6.8+4.9 7.6+5.3 7.7+4.0

Discoloration 7.3+4.6 7.5%3.0 9.5+5.8

Bone fracture 1.2+0.5 1.4+0.7 1.7+1.0
A wAel & AAARbe] §A TtEse] AR R M A= @ Table
8ol A H= vpep o dwbA oA FitE 74.6~76.1%, A2 0.8~0.9%, 3
e 1.3~14%5 YEtdlo] F AAAES dubd e Fo420 9FS e
A skt =AA SA F AN wE 7S SA 5o A =(Table
9) 8Azkolstel F AA A 8~124%F & AN A 1247kelde] &
XA We) Fhsgel pHet wiele] foldow worow, $EEA, A
Fav dude we Agoldth. SAdARIZAR ] F AN AR Be
WESAE wel tha gwe] Fud AFgelglont, folHel Aol vhehiA
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okl mAK A9 F A Ao
Table 10014 H= wpel 2o 7d7ke] WA
AlZkel el & AAA ko] M = ,
A A Zro] 7h vre A5 YerWY 2 9 Auatemel 3aA U eE s

M= Al 3tell FAEE A ol A

Table 8. Effect of total feed withdrawl time before slaughter on composition

of breast meat

Composition(%) 8hr below 8~12hr 12hr over
Moisture 75.2+0.4 76.1+1.4 74.6%1.7
Fat 0.9+0.1 0.8+0.2 0.8+0.2
Ash 1.4+0.1 1.3+0.1 1.3+0.2

Table 9. Effect of total feed withdrawl time before slaughter on the meat

quality characteristics of breast meat

Items 8hr below 8712hr 12hr over

pHu 5.82+0.16 5.76+0.13 5.61+0.05"

Drip loss(%) 1.940.21 2.09+0.57 2.14+0.45
Cooking loss(%) 17.35+2.76 17.81+2.03 18.63+1.77
Shear force(g) 128752239 1313.1£270.6 1338.6+193.3
WHC(%) 66.0+3.7° 65.3+1.3" 61.7+2.4°

L 51.5+4.0 50.3+3.4 53.142.7

CIE a' 3.3+0.9 3.2+1.0 35+0.5

b* 9.8+1.4 9.2+1.3 9.6+1.1

a,b .
* Mean values in the

row with different superscripts differ(P<0.05)
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Table 10. Effect of total feed withdrawl time before slaughter on storage

characteristics of breast meat
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AlZbol 74 =8 FAE derdlaL, W 8AIZE ofste] F A AZte] 74
S FAE UEUAT 8~12413e] & AN F SATFAAN TR
o] A¥}E HAth 1 9 49A9 EATAAAE WFAES FAET o
w7t FFskdvrh, AlH 2 YATEAS AXEA vAEFATE s
S Hol EAAAT G 2 2RIAY WAAETAHAA vAdE Gt
olyf At ol EAsE Aom AREHAT oo AielM 124 7ko] e
&AM =AA FEAEA MEE At AojAm mEg AR HEF
oluf 71k migolyp e S x9% o9 =dES HFc= 1t ¥
dojg ez Qs nAESAde] et Har] F2e A= Aew &
el vt

Table 11. Effect of total feed withdrawl time before slaughter on total

. . 1 . . .
microbial counts of carcass during chicken processing procedure

Stage 8hr below 8 12hr 12hr over
Defeathering 4.47+0.21° 4.85+0.28" 5.04+0.17°
Evisceration 4.88+0.32" 5.14+0.19" 5.48+0.32°

Washing 4.24+0.38 454+0.32 4.71+0.33
Chilling 3.92+0.17 4.12+0.14 4.24+0.25

! Total microbial counts(Log cfu/g)

a> Mean values in the row with different superscripts differ(P<0.05)

Table 12. Effect of total feed withdrawl time before slaughter on coliform

. 1 . . .
bacteria counts of carcass during chicken processing procedure

Stage 8hr below 87 12hr 12hr over
Defeathering 3.26+0.45 3.44+0.18 3.74+0.23
Evisceration 3.63+0.25 3.62+0.38 4.09+0.28

Washing 2.72+0.34 3.03£0.14 3.28+0.39
Chilling 2.02+0.31 2.32+0.18 2.64+0.45

' Coliform bacteria counts(Log cfu/g)
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U 5 2 =57 BE "] 4 54
D F59del e Jdu7] 4 54
EAE T AdstabdHe A Al AHES H 28 ARl A
71 Aol E(Fixed crates)ol & A& F stAA] o] 9ol A& A5
DFHEsoR AA AZEERTH SAVF WEe T EAE HE olF
ATl 7IAA A 3 Apel FAE o g4 (Loose crates)oll FE o2 W
FotA B2 T vA FEoRE A7 Aol "yl SHAS5AH wA =
4 &2 Table 13914 R nfe} 2oy Agoleaw2 ol A4 ofg g2l H
3 AHAl B HARAEEo] FoH R FAAHEJL EAsw AIAAME 15H
AR Eo] FoAIL(P<0.05) el 3FwHolv T8 AAEo] EF sropxth
18] AYetERA o] of kA Hla] oy, IR Y WAEo] apxp A

&% S vol SAFDe] W feF A%E vhebyrh(Table 14).

Table 13. Effect of poultry loading and unloading type on the incidence of

death, bruising and carcass grading

Poultry loading Bruising Carcass grading(%)
Death(%)
and unloading type (%) 1 2 3 Below
Fixed crates 043+022" | 0.75+031° | 61.0+4.3" | 235+3.8 | 13.0£3.2 | 2.5+0.9
Loose crates 0924037 | 1.32+034° | 515478 | 285+5.1 | 155427 | 45+1.6

“b \Mean values in the row with different superscripts differ(P<0.05)

Table 14. Effect of poultry loading and unloading type on appearance, pin

feather, discoloration and bone fracture of whole carcasses

Poultry loading Carcass defects(%)
and unloading . _
Appearance Pin feather | Discoloration | Bone fracture
type

Fixed crates 45+2.1 7.5%4.1 3.4+1.1 1.2+04
Loose crates 7.5+3.3 10.5+2.3 5.2+4.8 2.7+1.2
FEago] &7 7hEse dubgd i nx= QS Table 15004 B nps}
ot e obE At of g g Atolo] Fo) A<l Aol sh vhEbA gho} £
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Table 15. Effect of poultry loading and unloading type on composition of
breast meat

Composition(%) Fixed crates Loose crates
Moisture 76.4+1.6 75.9+1.1
Fat 0.9+0.1 0.8+0.1
Ash 1.3+0.1 1.2+0.1

Table 16. Effect of poultry loading and unloading type on the meat quality

characteristics of breast meat

Ttems Poultry loading and unloading type
Fixed crates Loose crates
pHu 5.87+0.21° 5.59+0.06"
Drip loss(%) 2.4+0.2 2.8£0.8
Cooking 1oss(%) 17.0£0.8" 20.3+1.4°
Shear force(g) 1654+390 1738+656
L 51.6+3.6 52.8+3.4
CIE a 3.3+0.7 2.7x0.7
b* 10.2+1.3 9.4+1.9

ab Mean values in the row with different superscripts differ(P<0.05)
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Table 17. Effect of poultry loading and unloading type on storage

characteristics of breast meat

Items Fixed crates Loose crates

Microbialc Oday 3.99+0.83 4.11+0.85
ounts 4day 4.27+0.98 4.52+1.60
(Log/g) Tday 4.63+0.46 4.97+0.53
Oday 0.12+0.06 0.14+0.06
TBA 4day 0.14+0.04 0.15+0.06
Tday 0.18+0.08 0.21+0.14
Oday 16.38+1.68 17.18+1.18

VBN
4day 17.11£2.18 18.26+2.47

(ng%)
Tday 18.41+1.85 18.54+2.13

e

m
ox,

2) FEAY B gl

FSAEZANA =AZA 2 5
ol "X A= Table 189
0~100km, 100~150km) 2.2 #73%
0~100km, 100kmo]) o 2 A& 3} th.
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TR e dobxa, Wbl 3TEdA &t
glo] wE Fure] shARAEo A= (Table 19) F&727F golds5 od, ¥
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Table 18. Effect of transportation distance on the incidence of death, bruising

and carcass grading

Items <50km 50~100kn >100km
Death(%) 0.23+0.06" 0.61+0.27° 0.92+0.31°
Bruising (%) 0.28+0.09° 0.67+0.33" 1.12+0.43°
1 63.7+7.6 60.7+8.9 56.8+10.3
Carcass
_ 2 20.5+6.7 19.845.1 20.7+9.1
grading
12.7+7.8 155+7.1 17.847.2
(%)
° Below 3.1+2.7 4.0+2.2 47+15

ab¢ Mean values in the row with different superscripts differ(P<0.05)

Table 19. Effect of transportation distance on appearance, pin feather,

discoloration and bone fracture of whole carcasses

Carcass defects(%) <50km 507100km >100km
Appearance 44436 55+34 7.71£4.6
Pin feather 5.3+35 5.7+3.1 59+3.8
Discoloration 5.8+3.9 6.3+4.1 79+4.1
Bone fracture 1.8+0.8 1.9+£0.9 3.7+1.6

| W8] pHeF B2(P<0.05)0] =gkaL, whHd] FFE4,
Zhatrgely AdH e w2 Aol 19 SN FoHl Aol 8l
Lot 100kmel o] &AM E WErh & whwle] HALE vrol o) yho]
Tk A4S vebiel, 100kmelde] FAe o] A SA5AH ] Adts e
Ao Akt
FEARN wE §A Jhs5e AFS5AANME(Table 22) 41 Aol
fllort 100kmol o] =& 2= 743k WAARTITe F vAZ e §
B A7 E AR FECA B w2 Aot
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Table 20. Effect of transportation distance on composition of breast meat

Composition(%) <50km 50~100km >100km
Moisture 76.5%1.4 75.8+3.8 75.7%1.2
Fat 0.8+0.1 0.9+0.2 0.8+0.1

Ash 1.4+0.2 1.5+0.2 1.3+0.1

Table 21. Effect of transportation distance on meat quality characteristics of

breast meat

Items <50km 507100km >100km
pHu 5.76+0.18 5.73+0.16 5.62+0.28
Drip loss(%) 1.78+0.61 1.99+0.57 2.3240.39
Cooking loss(%) 16.67+3.17 17.16+3.46 19.11+2.59
Shear force(g) 1267.97+320.62 1310.83+481.18 1463.67+552.33
WHC(%) 66.0420.74° 64.56£1.13" 62.84+1.18"
L’ 50735 51.6+3.1 52.7+39
CIE a' 3.6+0.5 3.7+0.7 3.1+1.0
b’ 9.1+1.6 95+1.6 98+1.7

*> Mean values in the row with different superscripts differ(P<0.05)

Table 22. Effect of transportation distance on storage characteristics of breast

meat

Teems <50kn 50~100kn >100kn
Microbial  Oday 3725041 3.96+0.01 1.12+0.83
counts Aday 3.97+0.91 3.96+1.11 4.80+0.74
(Log/g)  Tday 4,04+1.34 4.18+0.95 A78+1.11
Oday 0.1220.08 0.1120.08 0.13£0.06
TBA Aday 0.16+0.01 0.16+0.13 0.17+0.06
Tday 0.19+0.01 0.20+0.14 0.210.10

VBN Oday 168417 168+13 172420
Aday 182431 181431 19.744.2

(mg2%6) Tday 19.3+4.2 20.8+1.2 212442
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ojdel Al SAEZANA =AGAA L] F=E7 27 100knolFo]l HS 4
ul [©)

o
2 Fh, BASTAAE 35H0Y

T& A AREA g SAAA ~ =
= M AR 2B stvE e dojdaes A
aEE =28 Fw sy ApARAel b

(Cashman %, 1989; Nicol#} Scott, 1990)

3) AN W2 Hir] EA 54

FAFANA FA FFA FAA] KA AA 2 AABAE EAT
Fol vlAE dFE Table 23914 Wi vie} Brh ofRhiEe] A9 Fh4gol
HE AA AL PARAE(P005)] Rgom, BAST AFAME 157
BAEL B ILP005), WHlo] 35FRA LN FoBA L] Hakrh AR
o] e Ege] sAu A &ol A E(Table 24) oFsgo] Fhegol wa &
oA Aol glglont ol Walol FAMA L] i)

Table 23. Effect of loading time in farm on the incidence of death, bruising

and carcass grading

Items Day Night
Death(%) 0.85+0.24 0.56+0.31
Bruising (%) 1.03+0.25° 0.56+0.11"
1 55.3+4.4 65.3+4.1%
Carcass
2 29.0£85 25.1+6.1
grading
10.445.1 6.3+2.2
(%)
Below 53+1.2 3.3+2.1

“b \ean values in the row with different superscripts differ(P<0.05)
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Table 24. Effect of loading time in farm on appearance, pin feather,

discoloration and bone fracture of whole carcasses

Carcass defects(%) Day Night
Appearance 8.3+4.7 5.8%35
Pin feather 8.0+4.9 7.313.6
Discoloration 10.0+6.4 7.9+4.9
Bone fracture 2.0+1.1 1.3+£0.7
AL dARAgre]l &A ThESe] dubgd o] m A= GFS Table 25004

=
oX,
M
=
Jo
Lo
2
rO
of rlo
ot
ftlo
i
o
=
D)

Hi= owpeh 22 FAAITEE THESE

= ST A i S 7SS SA S =(Table 26) 9] 4 <
Apol= Aoyt opkgEE ol Ag FgE Bl =2 pHeF BE, v 5
T4, ThedE ddgE dErln 2 9] S0 = ofteEe] FieE
of Hlsl Hr=rk w2 d@doldeoy, ANEst G E= FASA AARAIRE
e SA 7S AFEAAA=(Table 27) 7943k WAAZ7| 5o F
g ol A ofFkarg o] F 3k Al

Table 25. Effect of loading time in farm on composition of breast meat

Composition(%) Day Night
Moisture 75.6+2.9 75.2+0.3
Fat 0.9+0.1 0.9+0.1

Ash 1.3£0.2 1.3£0.2
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Table 26. Effect of loading time in farm on meat quality characteristics of

breast meat

Items Day Night

pHu 5.62+0.28 5.78+0.17

Drip loss(%) 2.05+0.60 1.90+0.65
Cooking loss(%) 17.88+3.17 16.08+0.92
Shear force(g) 1434.3+311.4 1249.9+235.8

WHC(%) 62.34+5.3 64.3+3.5

L’ 53.1+3.4 50.9+£3.7

CIE a’ 3.2+0.9 3.4+£0.9

b* 9.5+0.8 9.3+1.7

Table 27. Effect of

loading time in farm on storage characteristics of breast

meat
Items Day Night
Microbialc Oday 3.90+0.72 3.76£0.55
ounts 4day 4.00+1.02 3.96£0.69
(Log/g) 7day 4.19+1.09 4.08+0.45
Oday 0.13+0.07 0.09+0.03
TBA 4day 0.18+0.10 0.17+0.07
Tday 0.20+0.11 0.16+0.06
Oday 17.90+2.14 17.58+1.33
VBN
4day 18.88+3.64 18.25+2.33
(mg26)
Tday 20.02+3.08 19.90+4.07
ol Ao Al SAY F3HA] AdAAIZEL ok A FIhgE vl E)
AHAL E AR Eo] FoHom vty EATHAA lsuRAEe] F9F
o2 Egfow FHY AR ELE v FEFS YEWY 1 9 SAVESY
FABHNNE ofhpge Fargol wlal FolAed Aol glglort Auy
o $5% %42 Uthllel A4 cktsgel AAAT. KA FoA A
Al 54, 43, FEF AEA 2EdAE Aans) g oktEsel A
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A}, B8 e iR wAFY A% FokR =AY Wi F7
FEE NG b Qe oItk okl Ha Furde 3% £EA,
AR, AFE) BAE B FELEA2E AFA Anstsor A, YA
2 FAAETY BAES FFI EH FAARE G F 9

AAE = FEutelaert A A 2
F2 Table 28914 Hi= ufe} 2o} 231
72 27H T15(2,400~2,70057, 2,700 ~3,0005%) 0. =
ZA 370 15 (2,500 ©]st, 2,500~2,7005, 2,700~ 3,000
A8 E‘r FEA 5EAF 7|FoZ 2700~3,000 FEvkE s
2,500~ 2,700 ‘l“é‘u]"j/]‘l‘oﬂ v ARAl 2 AT A& o] 94
AT EA RN E HGgEe FoHoz v BP*{%oﬂ, 35+
) o] & ﬁﬁkol #%U%ﬂfoﬂ uE FEel SRS
o = (Table 29) 2,700~3,000 F%wt&]42 4 25005 °]8t 2,500 ~2,7005
SukElgeel vl fo] Al Aol gl ot 94% HA g Zd kA go] okt

_,d
2
_>L

Table 28. Effect of broiler number per transporting vehicle on the incidence

of death, bruising and carcass grading

Items <2500 2500~2700 270073000
Death(%) 0.4+0.1 0.5+0.2 0.9+0.2*
Bruising (%) 0.6+0.3" 0.7+0.2 1.3+0.3°
1 67.5+4.8 65.3+4.9 56.1+5.2°
Carcass
2 234449 247467 30.746.2
grading
51+19 5.7+3.0 6.9+4.7
(%)
Below 4.0+2.3 4.3+2.0 6.3+2.5

“b \ean values in the row with different superscripts differ(P<0.05)
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Table 29. Effect of broiler number per transporting vehicle on appearance, pin

feather, discoloration and bone fracture of whole carcasses

Carcass defects(%) <2500 250072700 270073000

Appearance 5.0+4.1 5.7+3.7 7625

Pin feather 6.35.4 6.3+2.1 7.7+2.5

Discoloration 6.8+3.9 7.3+4.7 10.3+5.7

Bone fracture 1.2+0.8 1.4+1.0 2.310.4
A9 oA FEAFN AR FEOF KA 5] vyl
A= @S Table 3004 B niel 224, s&vtess 7tEs9 drbA
ol obFdl S wAA FAutt FEutelgel wE S TS SHEAS5A
ol A =(Table 31) 2500F°lste] 7§ 2,700~3,000 FErtelgel H|s|
pH(P<0.05)¢F B=o] okal, whde] §5E4(P<0.05), 7Fea & Az ol
ST Sl AR 2700~3000 SEute 47t felAel Aol gyl HE
oEm, AAEst e Agolth FEvhe sl ME A 55 AYEA
AN =(Table 32) F2AQl Aol gl ou2,700~3,000 FEvkefao 45
2500 olstol] Hla] AN EE A st TR WHAGINET F oA

=
RN ICHE FESEE R )

Table 30. Effect of broiler number per transporting vehicle on composition of

breast meat

Composition(%) <2500 250072700 270073000
Moisture 75.5£1.0 764114 75.5£3.7
Fat 0.91£0.1 0.8£0.1 0.8£0.2
Ash 1.2+0.1 1.440.2 1.4+0.3
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Table 31. Effect of broiler number per transporting vehicle on meat quality

characteristics of breast meat

Items <2500 25002700 270073000

pHu 5.82+0.04° 5.77+0.08" 5.70+0.08"

Drip loss(%) 1.79+0.29" 2.03+0.28" 2.17+0.21*
Cooking loss(%) 17.66+3.05 17.72£2.00 18.72+3.19
Shear force(g) 1343.4+303.2 1383.4+481.3 1403.0+£369.6

WHC(%) 64.2+2.1 64.6+3.8 63.7+2.6

L 50.6+2.7 51.1£3.0 52.4+4.4

CIE a’ 3.7£0.5 34208 3.31.0

b’ 9.31.8 9.1£15 9516

a> Mean values in the row with different superscripts differ(P<0.05)

Table 32. Effect of broiler number per transporting vehicle on storage

characteristics of breast meat

Items <2500 250072700 270073000
Microbialc Oday 3.83+0.66 4.01+0.83 4.19+0.85
ounts 4day 3.98+0.98 4.23+0.44 4.42+1.06
(Log/g) 7day 4.04+0.85 4.41+1.73 4.87+053
Oday 0.12+0.06 0.10£0.08 0.14+0.06
TBA 4day 0.14+0.04 0.13+£0.01 0.14+0.06
Tday 0.17£0.08 0.18+0.14 0.25+0.09
VBN Oday 17.50+2.38 17.38+£1.68 18.00£1.18
4day 17.97+£4.69 18.16£1.85 19.03+4.47
(mg%)
Tday 18.54+3.85 19.41+0.52 20.31+3.21
o] el AutollA FAC Fotr FEAFU AAHE FErelF 2,700570]
el A A B iATAEe] fFeHor FUbe AL, EATHE A AR 1
THAAES FoHer yskow, T AT EE =2 P 1
ol A 7hEFolA VRS AL SHASAHN A EE A3 ALS



#4 A o) AU SAel FEF 2
iR Ei /ij

51 RS0 7 A}?ﬂ‘ﬂ“ﬁ%‘ﬂ
Z74eta, AR QAo 93 §A A7 dojdrta 59 tH(Mead, 1989).

5 E3HAT e Hav] ¥4 54

FA EsHAIT] A 2 Al BAAEYN EAGF vAE 9T Table
3304 B wpel Zrh 2xbdEel= 27 1% (1.5kgm| vE, 15kgol ) o2 #58)
Ro, B Aol M= 370 25 (1.4kev| W, 1.4~1.6kg, 1.6kgol ez A&t
o SAle] HAFESAFTS ldkgn|vrol] HslA 1.6kgol gl Ag AHAEAE
(P<0.05)2 PALAYLo] vton, EASHAGNME F9242 2ol A
U 15334 &0 2 vt 35334 & SR &l wodth SA9 &
AT 559 sAE A& (Table 34)9l 4% 1.6kgol el 7% 1.4kgn|vwto] n
af o, WA B ZFEdAlgo] e Aok RbHel 14~16kg EokAIF 9
A AHAEAAEC] B AL AQstae AL BE FEA 16kgol Y kA

Table 33. Effect of broiler body weight on the incidence of death, bruising

and carcass grading

Items 1.4kg below 1.471.6kg 1.6kg over
Death(%) 1.42+0.22° 1.13£0.24% 0.69+0.27°
Bruising (%) 0.94+0.31 0.48+0.20 0.57+0.29
1 55.0+7.5 62.4+5.3 63.5+5.9
Carcass
2 26.8+6.1 24.7+5.3 25.4+4.2
grading
12.844.1 8.614.5 70+2.7
(%)
Below 54+£1.3 4.3+2.2 3.4£1.2

“b \ean values in the row with different superscripts differ(P<0.05)
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Table 34. Effect of broiler body weight on appearance, pin feather,

discoloration and bone fracture of whole carcasses

Carcass defects(%) 1.4kg below 1.471.6kg 1.6kg over
Appearance 7527 6.3+3.1 51+2.8
Pin feather 7.7+3.1 7.8+4.5 8.2+3.6
Discoloration 38.1+4.5 6.4+2.5 5.8+2.3
Bone fracture 2.2+0.9 1.4+1.1 1.6+0.6
FA FstAIT ol 7hEse] ARt MA = G Table 350014 K= nfgt
2o, F AT S 7S bRl obrl d¥S WX A Fdkv. A =
AT 7S A EA A =(Table 36) 1.6kgol el - 1.4kgrlnte] w]
s pHSE m4eo] ok, uhvlel §5FEd, AAgwn Avdel vgort, &
o1AQl Aol vhehbA gkgkeh. SN E LokgnWHel B e PEG e
AR Gehye] tha Fua 9ng nol= Ao wuEdh S4 284
W 7hES 9 AFEA A E(Table 37) 1.6kgol’de] -9 14kgnl gkl ws] 7
Azt WAARNE F ovAES, ARt B EAd AUE AL ol
A owe $A8 YUY 2aAF 14~16kee) 49 SASAHOY AREA
oA 1.6kgoldel EstATI FAE A5 YEHATH

Table 35. Effect of broiler body weight on composition of breast meat

Composition(%) 1.4kg below 1.471.6kg 1.6kg over
Moisture 76.6+1.4 75.8+0.7 76.1+1.3
Fat 0.8+0.1 0.9+0.1 0.8+0.2
Ash 1.3+0.1 1.2+0.1 1.4+0.2
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Table 36. Effect of broiler body weight on meat quality characteristics of

breast meat

Items 1.4kg below 1.471.6kg 1.6kg over

pHu 5.65£0.27 5.73+0.20 5.77+0.17

Drip loss(%) 2.51+0.53 1.95+0.42 1.91+0.31
Cooking loss(%) 19.29+2.13 17.09+2.14 16.73+2.42
Shear force(g) 1321.7+£269.9 1226.8+450.7 1248.4+277.8

WHC(%) 61.1+2.8 66.0+3.5 66.1+2.7

L 53.9+1.6 51.5£3.1 51.9+34

CIE a 3.3£0.8 3.7+0.8 35104

b* 9.2+1.2 9.3+1.8 9.9+1.9

Table 37. Effect of broiler body weight on storage characteristics of breast

meat
Items 1.4kg below 1.471.6kg 1.6kg over
Microbialc Oday 4.11+0.61 3.82+0.83 3.76+0.55
ounts 4day 4.29+0.88 3.76+0.92 3.96+0.69
(Log/g) Tday 5.05£0.57 4.04+0.99 4.08+0.54
Oday 0.17+0.05 0.13+0.06 0.15+0.07
TBA 4day 0.24+0.08 0.17+0.08 0.17+0.05
Tday 0.30+0.13 0.21+0.10 0.21+0.11
VBN Oday 18.58+1.54 17.60+2.14 17.05£1.33
4day 19.90£2.03 18.88+3.08 18.15+3.36
(ng26) Tday 20.52+2.31 19.02+3.64 18.91£2.07

ol Aol §AC BFRTEHAFl Ldkgmwel FF AT
(P<005)7 WA Eo] EYm, EASFARNAE 15FRA LS Fe wa
of 35FWHLI SeWHL] BRO, BRI FAUYLE B FFoIR
o ES Egeld] AWARS A KASHN AFEHE dow How

%79

Bt skl Tol e A =AY A , R
TAT WA @A) L& SrHE shATH(A, 2001). 21 o] Hit=E
stAlFol Ldkgrlwto w2 22 AAS A5 Fspaddd ATt o= 3
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Fol Qol, AR AAAE FEEEALL FAW ATFEEZEE
AN, oldF FEG 2E

Ao HWiuE g th(Freeman &, 1984; Bilgili &, 1994).

AS g2 AA v ALA L A A

FASANE 1577 25 A0
o

Ho AAWA o] T BRI, 15T B Aol A B
Bah WA ge] folfow ¥

Table 38. The incidence of death, bruising and carcass grading by season

Items Spring Summer Fall Winter
Death(%) 1.08+0.18" 1.39+0.17 0.96+0.20° 1.15+0.21™
Bruising (%) 0.69+0.20° 1.85+0.35° 1.11+0.26" 1.07+0.39"
a b a a
Carcass 1 69.0+6.1 47.0+4.9 68.0+5.4 60.3+5.3
) 2 17.2+36° 35.2+4.6° 20.4+5.5" 22.9+56°
grading b a b b
4.6+2.1 13.0£1.6 6.1+2.3 7.4+2.8
(%) Below 402.8 49+2.8 55+3.4 55+2.7

a,b,c

Mean values in the row with different superscripts differ(P<0.05)

Table 39. Appearance, pin feather, discoloration and bone fracture of whole

carcasses by Season

Carcass defects(%) Spring Summer Fall Winter
Appearance 5.0+3.7° 11.4+45° 7.3+4.1° 5.1+3.1°
Pin feather 5.9+35 74+2.4 6.5+4.3 5.3+4.2
Discoloration 5.0+2.3 11.844.6 48435 6.8+4.1
Bone fracture 2.0+1.2 1.8+1.2 1.3£0.9 1.0£0.8

> Mean values in the row with different superscripts differ(P<0.05)
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AdER Fotd S 7559 dubd el tid A3 Table 40004 He= vt
o Zad, AdH e ZhEHo ARt Ees FojHl Aolrt yERUA &
sk ARE R Satd SA 7o SE S =(Table 41) +214¢1 Ao
£ foY olFAY A9 pHet nHe] wgou, el $FEA, AL
3} dureo] BT SAGAE oBH) A WErh kw, AARE we
BES Hol f¥te]l AME 542 vewly AddER FstdE SA4 VtES
AG SN =(Table 42) ol5 &9 4-F 743 YAAR7IET F vAEF, A
s el A QrlEde FRN BE £A7 2& AFL Eel A
Aol &S Aom AdHdT. UmA AFDTAE 7HEEY A F AET
7 tha g AL Adaant 448 444 vehan,
Table 40. Composition of breast meat by season
Composition(%) Spring Summer Fall Winter
Moisture 75.6£2.5 76.2+0.8 75.310.4 74.9+1.8
Fat 0.9£0.1 0.8+£0.1 0.8+0.1 0.9+0.1
Ash 1.4+0.2 1.3+0.1 1.2+0.1 1.4+0.1
Table 41. Meat quality characteristics of breast meat by season
Items Spring Summer Fall Winter
pHu 5.82+0.36 5.70+0.25 5.79+0.17 5.83£0.20
Drip loss(%) 1.93+0.55 2.39+0.61 1.91+0.44 1.70£0.76
Cooking
16.96+3.47 18.80+2.50 15.39+1.77 16.01+1.48
loss(%)
1220.2 1529.3 1345.7 1160.0
Shear force(g)
+463.2 +360.4 +374.9 +295.4
WHC(%) 64.1+2.9 61.6+4.5 66.9+3.2 67.5+4.2
L 50.8+3.1 52.616.5 51.6+4.5 50.7+1.7
CIE a 3.510.9 2.910.6 3.2£0.9 3.610.2
b* 9.6+2.0 9.3+1.3 9.3+0.9 8.910.5
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Winter
3.68+0.29
3.83+0.66
4.01+£0.57
0.09+0.01
0.11£0.04
0.13£0.01

16.1+1.4

175+2.3
18.8+1.1

Fall
4.06+0.95
4.13+0.53
4.27+0.73
0.11+0.05
0.13+0.06
0.15+0.06

16.8+1.1
17.9+4.6
18.7+4.4
HA ARAL 5L AT o]

3l 3

=R

Summer
4.33+£0.95
4.41+0.44
4.85£0.55
0.19+0.06
0.18+0.09
0.28+0.09

18.8+1.1

19.4+0.2
21.7+3.3
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=
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Spring
3.82+0.62
3.98+0.89
4.06£1.10
0.09+0.03
0.12£0.08
0.15+006

15.3+6.2

17.3+1.7

18.9+3.3
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Table 42. Storage characteristics of breast meat by season
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A Hurle MAEE HdE sto] 4+1TColA AgstdA pH, 4, &
24 EA, 2AEA AHAE S (TBARS), 3w o712 A& (VBN), Har7] e
9y 543 AeH7} Goll thste] xAEI T

1) pH
pH= =A% pH meter(pH-K21, NWK-Binar GmbH, Celiusstr, Germany)&
ol gatel Zt&R3t telgelA 47 ZFsan

20
A

2)

[e]
=

Ho

1=

& A A(skin), 7tES, WS, B85 A Chromameter(Minolta Co.
CR 300, Japan)g& ol&3ste] WZ(Lzh), AME(azh), FHZ(bab)el digh
CIE(Commision Internationale de Leclairage) #% 7431t}

ol AMEF EFEFL Y=02.40, x-0.3136, y=0.31962] "4 B} & A4
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-Bratzler shear force meter, USA)E o©] &3}
oSl mEEE Y oF & St R FHRoZ AR
AEAA AEE oldlE WH7tEA ZHAA HEd o
o2 FA43AT

4) 7=
gGu7)9 JhEA QS AFsle] polyethlene bagol il 80+x1TC <
(Dae Han Co, Model 10-101, Korea)oll A oF 4087 7} 3 & A-20 A 208
WEAZ oy 7FEA 5] TF AE ol &5t o Aol 9ste] ALt
FE A -7t A 59 FA(g)
7t A= FA(g)
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% )\_El___ _o© )\_El___
‘- g - o
A48 A T - Qv F 7o)

O gl ~H

ETE AETo < AGAS * 100

z] 8} (©
) WA S = 1 | iO(;/O)

=

231719 7%= (Hardness), ¥ 24 (Springness), <384 (C ohesweness) A
(Chewiness)ol tigt A2 7F54S 15m FAZ Add & & YHEes
0ColA 10871493 % Instron(Instron Universal Testing Machine, Model
4465, USA)< o|&3to A4 stith

ol =A71719] ZAL Sample height(18mm), Puncture diameter(8mm),
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Load cell(5kg), Cross head speed(120mm/min)©] ) t}.

7) A A = (TBARS)

Thiobarbituric acid reactive substances(TBARS)+ Sinnhuber®} Yu(1977)9]
Hho] old) A& 2gS FH3Fe] 3.86% perchloric acid 18mL¥ BHT 50ulLE 3
7}etar 7 A3 E g o 3ste] o3l 2mLE #Hshe] TBA(thiobarbituric acid)
4 (TBA 2.883¢g in 1L DW.) 2mLE 7tsta 33 5 A2o)x Us Adts)
o] 15~17A12F Fet WA g} oA 53lmeollA F3E=E SAHS L ofd TS

o]-&3ato] -3t}
TBARS(mng of malonaldehyde /1,000g of meat) = (A 883 =-blank?]
FHFE)x46} /(A EFA %5)

8) 3| A7 el d A (VBN)
Volatile Basic Nitrogen(VBN)2] =& &3i(1975)9] HHS o] &3l Al
10gE #HalA =FF 70mLet A E35ta 100mL volumetric flask® =7

100mLZ 9rEth oAl (A E ALEste] o Fgk v oA ImLE coway

unit €A ¥ YAHo= 00IN boric acid 1mL® conway reagent
50uL(0.066% methyl red:bromocresol green/EtOH = 1:1)5 3%& Hojrmgt}
TR HFRELe SgAds vE3n1 F4& 22 % Potassium
carbonate(K2CO3 50g / D.W. 100mL) 1mLE Ao 4 & FA da Azl
Ugs 8718 FHoE WHIA vg 37ColA 12083 WX = 0.0IN sulfuric
acid2 WA 9] boric acid®] €4S ZFAsIAT]

VBN mg %(mg/100g Al&) = (a-b) x £x0.01x14.007/S x 100 x 100

= (a-b) x 14035 / S

S:AlE wt. a A]/E mL b blank mL f: HxSO, factor

9) e1J—7]-/] 9]1?— 2 'I—ET}‘é
A del F2e Bristyl f1sted eH®7E, PSE, duh, Al tafA
MAA, b A, Tl Relela A4 fRE 2AET
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[e)
At A= SAS(1998) program= ©]&3to] #4FEA 2 Duncan teste
AAoR 2b 27k FA4E Hlm A5

IAE AT AdEdols AEE BUHFOE AN A A & EA s
At
o A=E

A7184 F 5o BAes ddste W /\] }% 2 2]
302 (T2), 2% 30&(T1) 53 F3agon .
o wet s

2) Fa7)e] AFA FAF

HFu7lE MAER vdxF dtef 41Tl AFstHA pH, 4, 584
A, 2AE5A, AU =(TBARS), A7 ZA(VBN), Ha7]je 9=
543 B5H7E ol diste] 2ASHATh

2

1) pH

pHE= =445 pH meter(pH-K21, NWK-Binar GmbH, Celiusstr, Germany)Z
ol &3t 7tEKI thEl KoM A FA AT

2) &4

A2 AA(skin), 7tES, E0S, t8] &4 Chromameter(Minolta Co.
CR 300, Japan)& ol&3ato] ®WR(Lzh), AME(azh), FH=(bgb)ol gt
CIE(Commision Internationale de Leclairage) #t< 573+

ol AbEF EFTE Y-09240, x-0.3136, y-0.3196¢] WA E}IS A&

Ho
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3) A

7tEAS 2Hola RYorR HAW(HITFTH 6lg)ste] 2 xE X A% &
F&FxzodA 179 YEEE 80TE 3t 1A &2 7tEs os, 27
05inchd FolxE <A4G HETFo =z XNBE FH3H Aersd =3 7] (Warner

$elel FHow A

Ze A Hed ol

£

=
S =
£ 9, 7IAE ASAA AEE otd®E Werhd

=3
e Y 2 Auden 3st

4) 7+az=F

gGu7)9 JhEA QS AFsle] polyethlene bagol il 80+x1TC <

(Dae Han Co, Model 10-101, Korea)oll Al oF 4087 7} 3 & A-20 A 208

WYAZl o 7FE A S T AE ol 8ot the Al olste] ALl
tEHd-7FE3)A 59 FA(g)

2(9%) =
F(%) 7tEd A5 FEA(g) A

=z
7

s

7t

o

5 Ha4Y

B 422 Laakkonen 5(1970)9] ¥Aw2 WS W
Tubeoll A3 <9 9 =& AAT AE5E B3
g2 oA 2017 ZFEsA T 1083 Hyskar 2,000rpmel A 10
10T e & FAE S48t ofef e 7ol AAksttt.

o X
o i1

5 - — el x 100
L T RS
Aawe A P - Qe F P
[e) 2~ 3
e AT = AAT A
zZ]H8F (o
AASR =1 1g_Co)

6) A*2ksf = (TBARS)

Thiobarbituric acid reactive substances(TBARS)& Sinnhuber$} Yu(1977)9]
Wi o)&] A& 2gS FHole] 3.86% perchloric acid 18mL¥} BHT 50ulE #
7Vebar A3 te of3sle] o3l 2mLE FHsle] TBA(thiobarbituric acid)
S (TBA 2.883g in 1L D.W.) 2mLZ 7}lsta 33 5 ALox ds Ajgts)
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o] 156~17A1%F &<t WA gk
UhA] 53lmell A F3 =5 SAskaL okl ¥4 S o] &dto] Fgkth
TBARS(mg of malonaldehyde /1,000g of meat) = (A &&= -blank®]
FBE)x46} /(A BmHFA x5)

7) 3371 eld A (VBN)

Volatile Basic Nitrogen(VBN)2] =A-& &i(1975)2] HH S o] &3lo] A&
10g5 #AsIA T7FF 70mLet I £33 100mL volumetric flask® %7
100mLz ZEth Al ARA S ARESte] o33k tF of 3} ImLE coway
unit Ao ¥ WA= 0.0IN boric acid 1mL9 conway reagent
50ul.(0.066% methyl red:bromocresol green/EtOH = 1:11)E 398 w"ojrmmt)
TR HFAHELe SgAds vE1 54& ©& % Potassium
carbonate(K2CO3 50g / D.W. 100mL) ImLE o] F4 T A Dy A7l

&5 8718 FHoZ wHkAIZ thE 37TCAA 12027 WA % 0.0IN sulfuric
acidZ W29l boric acid®] &9S F43A

VBN mg %(mg/100g A]&) = (a-b) x f><001><14007/5 x 100 x 100

= (a-b) x 14035/ S
S: A& wt. ai Al& mL b blank mL f: H.SO;4 factor

e

|

8) " A&
T AEAAE e By 359 10em’e] template® il swab HE
ol g3ale] HirAlZl HE(Techra Co, AU)CE HAl T Pt Ao Yo &
A3 &2 AT, e 34 AS aerobic count plate petrifiim (3M
Health care, USA; AOAC, 1990)° ImLE HZE3sle] 35T A 2437 vt &
o2 & AT s ddATTE 059 A2 Coliform petrifilm(SM
Health care, USA; AOAC, 1990)& o]&3te] A NS ImLy HE & 35T
off A1 24A17F v ¥t ok gk colonyTE AT A

4>

F

g BAEA
A A= SAS(1998) programs ©]-&3Fe] EAHEA 9 Duncan test®] o
THAoR 7t 217 Fode v BT}
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Aes 49 =AG57F 50,0007 o] Q1 Al A A Alskd

o AUl E
D gHex

SAY g31e Aewx 53C~55CT(T1), =93 59T ~61C(T2), 11 ©H
65C~67C(T3) o2 'AME 2h2h 2% 30&3F 52 AT

SAY gHerE TR uAS T
120%(T2) 180%(T3)= = & 3st4d .

g3 F mATAL el =Ae] A okl

ol
il

AIZEE ZE Aol whel 60%(T1),

3 Farle] A 24

AN} e27h Harle] Fd R v vx
AAEE vz she] 4£1CelM Adstas A7
214 54, 2A5A, AWAHE(TBARS), 3449

S)m A 543} ezt Bl thatel zAbate

1) pH
pH+= =445 pH meter(pH-K21, NWK-Binar GmbH, Celiusstr, Germany)&
olgstel Zt&Rat tel el 247 ZFsac

2) %4

A A A (skin), 7tES, G5, g Kol A Chromameter(Minolta Co.
CR 300, Japan)& ol&3te] Wm(Lgh), AM=(agh), FM=(bgh)el o

CIE(Commision Internationale de Leclairage) #tg =A 3tk

Ho

1=
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Yoz AVHTFY 6lg)ste] LA TH F e
g 80Tz o 147 %

=
o 1
0.5inch® FolZ ZAH Wagdorm ABE AFHI T dudzd =47 (Warner

fu

o
32
v}

-Bratzler shear force meter, USA)E ©] &3t 543
S Fo] HofdE wEREEY ZAd o & g R FHoE AR
ps

s ¥, JIAE FHSAA AERE ofdE WertdaA ZYAA H=dH ol

4) 7YE=F

Gu7)e 7k HES At polyethlene bagol ¥il 80x1C I

(Dae Han Co, Model 10-101, Korea)oll A oF 4087 7} 3F & A-20A4 208

WAzl o 7FE A S F5F AE o] &8kl the Adl olste] ALl T
Tt -7t )M =9 FA(g)

7t (%) = x 100
7t d A5 FA(g)

5) ®4™

0C =2 FxolA 2087 7Fdskaith 1087 Wyetar 2,000rpmell A 10&3F
AAEA0T) 3 F FAES FAsk] ofgel o] AtskiAth

=B - o EST

B4 - — gﬂjﬂf x 100
AAEE A FA - dAEY T FA
o }\T']:_L _ ~ T T T % 100
el AT A < ARAT
A (%)

| B A S~ = 1
| 5 A 5= 100
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6) A58 A

S37]9] % (Hardness), 24 (Springness), 534 (C ohesiveness), AaA
(Chewiness)oll st AL 7154S 15 FAZ ddsd & & YHR2=E 7
0CAA 102712 %, Instron(Instron Universal Testing Machine, Model 4465,
USA)E o]-&3te] 433t

ol =47]719] Z7& Sample height(18mm), Puncture diameter(8mm),
Load cell(3kg), Cross head speed(120mm/min)°] %! t}.

7) Ak =(TBARS)

Thiobarbituric acid reactive substances(TBARS)+ Sinnhuber®} Yu(1977)<9]
Hho] o)d) A& 2gS FH3Fe] 3.86% perchloric acid 18mL¥} BHT 50ulLE 3
bt dA st tg ofHste] o 2mLE FH3Fe] TBA(thiobarbituric acid)
4N (TBA 2.883g in 1L D.W.) 2mLE 7}8tal &3k 5 AoA LS zpst
o 15~17A17F &<t A gttt oAl 53l Al 3 E=E SAsta oy T4 S
o] &3ate] 3kt

TBARS(mng of malonaldehyde /1,000g of meat) = (A 8-& 3 =-blank?]
T8 E)x46) /(A =ZFA X5)

8) 337 eld A (VBN)

Volatile Basic Nitrogen(VBN)®] 74 &H(1975)¢] W& o] &3to] Al
10gE HdNAH S7F5 70mLet A =§38ta 100mL volumetric flask® &7
100mLz 9Eoh vA] oA & ARgste] of3gk thg of 3o} ImLE coway
unit A Y31 WA= 0.0IN boric acid 1mLet conway reagent
50uL(0.066% methyl red:bromocresol green/EtOH = 1:1)5 3%& Hojmgt)
TR FERELCd SyAEs vEn 4S9 % Potassium
carbonate(K2CO3 50g / D.W. 100mL) ImLE Ao F4 & =2 da Azl
g 8715 oz WAl s 37TColA 12083 WX F 0.0IN sulfuric
acid® W29 boric acide] &HS =A3FAL]

VBN mg %(mg/100g A1&) = (a-b) x £x0.01x14.007/S x 100 x 100

= (a-b) x 14035/ S

S: A& wt. a A|E mL b blank mL f: H>SO; factor
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o el
D 97wt w A ngRd vAs 9%
i} 945 E%(0) A )
T N L EN R
T1 15 5 15 15
T2 15 2.9 15 15
T3 85 6.7 15 15

Noon r
N
N
4
rfo
k
rlr
=
&
=3
1o r
2
=

ZF Al Wy 2 LEE 15C2 uAsta, B
WZhrE 7b7 5C9F 29CRE g whdel Tyol A& ouyzt5 85T # W7t
6.7C= dnyztat & Wzhe] 2% zo]lE A s, ol ¥ JA4+E 4

2) ¥ sl =4 mA=d A= 4F

o e 0) W7He % (C)
= 15 105 of v vzt oz
T1 1.70 17.0 15 6.40
T2 1.89 189 15 6.40
T3 2.08 20.8 15 6.40
|24 N

1708 dlulwzta B oWzhe 77 1584 ANGEA WAge s S
27] 1059 2004 ol YANAWA, B AR FAI] el 7 A
2ol weh WANHEOR) el WASE F7AR Ty 170, Tx 189, Ti 208
07 7129 H AAEEES s

3) WztAIze] A w A Eel wA = G

4w YA ZHE) Y7 ()
R e, of A g 7 a7
T1 10 10 16.00 7.0
T2 15 15 16.00 7.0
T3 20 20 16.00 7.0
W7o B F9 20(104/200)% DA om, YALEE dugz By
7he #eF 2ol AAsta WAIZEE Ty, 20, Ty 30, Ts 407to = AASIA T
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1) Wit
28 YRS A~gate] 3AF 18mS ¥ol 102 Al 343 10'9
2~ Eoll A Inls wiolA 9mie] B4 Ge] Wi g]Aste] 10°2 Al gtk ThA
1% 1m0 wjo] 9mee] 3|Alme] Y dAsle] 1032 A=(9e 2L iy
o7 stuAse SFA wED 0 HAx FHe 10210674 34, Hx
E.coli ‘%‘ Coliform2 101, 1027+A] 3| A)ste] S+ A vAE 1S 7
E¢ dEol pipettingd F HE2 ZEE 37C~39C2 wjF7]ol 48+24]7F )
oﬁ_v}.
2) JIE

e
o H
Ecoli 3&(H2) w3 F9o 7]|£7F A2 AE counting 3HH o.M,
Coliform & "W7F 9tz F9]o] 7|7} A7 AL counting 3FH 11, o2 W

7+ WFE S counting 31t}
< AE 5> Aa5gr g W vAEd v X g5k

A EAFEIE 500005 o]l AN AN

U 255E
oAzt 2 Wyzbe] 2popdd 24k ATHINaOChH 9 2ol 24HHOCHE W2kl
77y 20(T1), 40(T2), 60(T3)ppm< H7Fste] a7l nAES 4 6b,\‘1‘r.
2 o= & = (ppm)
T1 T2 T3
NaOCl 20 40 60
HOCL 20 40 60
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1) W
280 nAES 2g5te] Y 18mS o] 1002 A Z3a 343 1019
2ROl A 1nte oA oneel Aol Wi sAele] 10°2 AZFT BA

1% 1mlS wjo] 9mee] 3|Alme] Y1 8 Asle] 1032 A 2=(9e 2L
o2 stuAstE FF7HA RET ¢ HE FA2 102~1067HA4 84, Hx
Ecoli 2 Coliforme 101, 1027}A] 3A)sle] 49 JAd ndE 1ng =
E2 AFo| pipetting® ¥ WEZ FES 37C~39T ] w70l 4824171 wl
piciae

lott

{1 }‘N'

O

2) 7HEE WY
Ecoli 33(3H2) ®d FHd 7|27 A2 AES counting 3o,
Coliform & "W7F 9t F9]o] 7|7} A7 AL counting 3FH 11, o2 W

7+ YA S counting 343t

A A =AF7F 50,0009 o] Aol

ki

Azl A A A 83

WY E3 ANHEE FEES S5 Astel Havl 1058 1054L
Aol e B AE A7 38, 7R, 084 EAAA FEEe 24
shsict

2) 7197

EAE WY 4=
2 A2 Yzt
a7

e w9

stol AAFE nFARS B Fol AYzhe Astel 1%
713 A AT YRS A 23 WA AA stk oy
l2 BYste] 5C oolFe Fom o]dte] 50 A |
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o AR R =AY

1) pH
pH= =A% pH meter(pH-K21, NWK-Binar GmbH, Celiusstr, Germany)&
o]-§sto] 7t5 FolA SAHsHA

2) 7heEFE

Sav]e] 7pEa RS AHEHe] polyethlene bagell ¥ 80+1C 242
(Dae Han Co, Model 10-101, Korea)oll A <F 40%7+ 7FE 3 & Ao A 2087k

WAL g AAAF FF AE ol gekel thg Aol elshe] At

rad -2 3 me] A ()
7he 2t (%) = % 100
s Aol (g

L
FxAAA 1719 YHEZE=E 80 FAIE ]
0.5inch®] Folx2 ZAF HFo= A& AFAT F Ay ZAH7](Warner
-Bratzler shear force meter, USA)E o] &3t =435}
AT PEEEY Zg ¢k & Sid H 9o FHRoE ARE Y, VAE
A A AEE ofdE W 7tEA ZHAA Hed olw W 3] &
o8 ZA35tAth

4) BFE
H49 2 Laakkonen 5(1970)9] ¥A4liEe WS Wyste] FAs AT A=
E Tubeol AW} 29 2 A5 AAT AEE AF9] 05g 4T & 8
0C &2 F=xolA 203 7FEsdh 1023 Wwysta 2,000rpmeol Al 107
AAEZA0T) 3 F FAE SAste] ofefjol o] AT
B

AT - e
H ¢ 9 = a9 = = x 100
vl T RN
QAR A B - QAR F B
FeFE - 94 2E A 100
A EFA < AEA S
(o
A" A S = 1 A8 (%)
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5 MAE 54 U

7h
2gEe] MAES 2gste] 34 18ms Pol 1002 Axstar 34 gk 10'9]
24 5ol A 1nlg wjoj A 9mee] S| el Wil g Aste] 1022 A &gtk thA|

107014 1m0 wjo] 9mee] 3] 2= 4 13lo] 10°2 A Z2(H e 2 Wy
o2 3luAEE F57A WEL - F T2 102~1067HA1 314, FHzx
E.coli 2 Coliforma 101, 10274A] 3 4)sle] 549 IJ4E vAE 1S
Eg] FEF9 pipettingst § HEZ FEFS 37C~39T2 vjgF7]ell 48+2A 3t wl
&t}

W) 7 E W

Ecoli< 3&(3H&) o Fo 7]¥7F A7 AL counting 3
Coliform 2 "z w3 F9)o 71£7F A A counting 8k, St

7+ 945 counting 3+t

H
ok
>
ofj Jo

shel o

)

6) A4k =(TBARS)

Thiobarbituric acid reactive substances(TBARS)+ Sinnhuber$} Yu(1977)]
HHo| 93] A8 202 FH3Fe] 3.86% perchloric acid 18mL¥ BHT 50ulLE #
7vatal fAstg g o dete] ol 2mLE FH3skel TBA(thiobarbituric
acid)§9(TBA 2.833g in 1L D.W.) 2mLE 7tstar &E3et 5 A20x d&
Apete] 15~17A12F &<k WA gtk oAl 53lmell A F3=E SA kAL o}
A S ol&ste] gk

TBARS(mg of malonaldehyde /1,000g of meat) = (A &% % %-blank?
FdE)x46} /(A EFA %5)

ot

7) 3E3d 7 A (VBN)

Volatile Basic Nitrogen(VBN)9] &4 & & (1975)9] WHE o|&3to A&
10gE FHAsNA S7F5 70mLet A &3stal 100mL volumetric flask= & A
100mL= stEvh bAoA & AREate] of 33 th5 o3} ImLE coway
unit A Y31 WA= 0.0IN boric acid 1mL® conway reagent
50uL(0.066% methyl red:bromocresol green/EtOH = 1:1)E 3%& "ojrmH}
T4 JARAFESC  SgAMdE vi2n 548 22§ Potassium
carbonate(K2CO3 50g / D.W. 100mL) ImLE | Add £ & SA] 29 A7

& 878 FHoE WA gE 37T A 12083 WA % 0.0IN sulfuric
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acid2 WA 9] boric acide] €4S ZHsIAT]

VBN mg %(mg/100g A1&) = (a-b) x £x0.01x14.007/S x 100 x 100
= (a-b) x 14035/ S

S:AE wt. a A/Z= mL b blank mL f HxSO, factor

of
2
T
M)

} A
A3 SAS(1998) programe o] §-dte] F4FE2A 8 Duncan test®] T4
o 7 991zbe] frolge maw A e

1) Mstzxgo] warle] F4d wA= 9%

7} pH

thE] 5o pH7F 7Sl et Agzzel #dAfle] %2 pHE WERSATH
7hESol A 7IEAl 7RS4 wE pHE 50V, 255 Hz, 5% &<t A=

Aol A 6152 7Hg =& pHE YERSAL, 65V, 255 Hz, 5% &< A=3t
Ao A 61002 7Hd we pHE YERH v Agzded wE {942l
Zpol= At

o]#1 3t A3= Yangd Park(2000)°] 65V, 255 Hz, 15% &<t =38k A 2] T
Hlske] 45V, 255 Hz, 15% &< AF=3 A FolA B foHoz v pHE
Bt A= g2 235 YR A tHp<0.05).

thE] 9] pHe 90V, 255 Hz, 5% &< A=3 Mg FolA 658= 7Hg ki,
50V, 255 Hz, 5% < A=¢ A FolA 6672 7Hd & pHE YHEHHNS
w, 65V, 255 Hz, 5% &<t AF3 FoAE T3 FAE YeEdL
A o] A7IAFS ARG A S KAl Hete] nHoeR A=g
SA9 tE] el v pHE YERA =T, oA Ade] Aol 9] pH
7b ZHaE AoRE AR EATH

o3 A= Toeger (1990, 1991)] = Aol Joir HA7|zp=ol <)g 714
W A7s B84 ~Ed a2 ZEsta, 59 g% SUte g F

32y
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cathecolamine®] #H|7} F718kAl = o AMS dld 289 F7HE 7HA oA dn
=Y qu]x}ﬂoﬂ ok ALF S FAEe] F7E 5 ol lactic acid7t =
Aol AS 259 pH FAE 7HEsiA 7] =0, ol pHe THave AMS 45

A ol Fel wa o Adeln. 5, gl Aol 98 @el SEe WA
of el sstel pH 78 FASAW, AF 2HS B} FA A2 FF
of FUH I AE HAE BF avlstel F714 el FolA fek

8ol @714 Aol FolA HW 2% £59 uUAAd ATPE A4re7]

ste] glycogens lactic acidz® #3iA17]= @480 doju=dl, olH g 3
FAg o] AFEQl lactic acid7} 5 F4Ho] 59 pHE #H4sHA dt)

) &4
¥ F-20(Skin Color)<> 90V, 255 Hz, 5% &<t ¢z A7ATFS A
A% WE 7183, HAAE 163, A% 317% UElYow, 65V, 255 Hz, 5% %
Qko] %%oﬂ% T 7155, AT 164, FA T 3240]aL, 50V, 255 Hz, 5% &<t
A71A=8 85 oﬂL T 7176, A% 174, A E 3312 e

171%3*1 Agre] FrheE WE AR FALE vk §9

Al zbol= HolAl Zrh(p>0.05).
dutrow A Fo EAdyto] RAHAY, T FAC oste] ERubdol
ol A B¢ AME=e GATE FrskAIN, 2 Ao A A|Ase] o
gk 718 Al ASHe i}ﬂ% SA Y A JFE FA = ASE UEHT
2 (Meat Color)& SFdel &S HX= 800w ZA&apA= FARE 4]
A7F & AEstes 719 shuEA ZEshA wnh dWbA o R AnjxES W
3 AR E S AEet] dited ol& syl et B dAFEel £33y
L ATh
sh-9o A A AgAd AR T SAE WA A 297 e
A & E AW (Kim et al, 1997), A9 A 7255 sHA & A5
=

1 Lo

(e}

vl &kl 65V, 255 HzE 15% HoF H7|=
A FASA T 2oz RaEdeh(Yang® Park, 2000).

VS Gl g a vE & Aol dAwrA o Hotel #Agle]l IS
AN 7HE =2 WEE Uet e, AMEe Aede & tE] S vlst
of ZhEHolA W e JEdlen, FAEL dilFdA M =S @
LER AT
7hESol ol A 90V, 255 Hz, 5% ¢ A& 50V, 255 Hz, 5%3F A€
T-9F 60V, 255 Hz, 533t A5 Hlste] vt W AAL JATg e}
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Walot, fFo]4Ql Apoli= HolA] gokrh. o]& ¥ A= Yang¥} Park(2000)9]

AdlA &ACl 65V, 255 Hz, 15% <+ A7|A=S S 49l 40V, 255

Hz, 152 &<t A&sials Wut FoAem 2 BE, ANE, FNEs e

e ez #EH A= (0p<0.05), Yang? Park(2000)9] A9k tha the

e w23l

et A7IAS Al ZhEse] 4 Wt
o

o
=
2
lo
4

o

2 Azte] BTl 2 GgL Tt Qo ARFUOH, dA Fd A7AFA
Agtel WalE Ao f40 2 Gge MAAE $= Aow ArAUY
A KA oA AFEH A o] FhxKolu el gl st B u
=9} FAES Yent

W AN A Eael b fiemd SdAml, daeld 2ad

£ AT EARA TR FBE Fol ABE FA WA il
sk, 2 A delA 90V, 255 Hz, 5%9 HA7[A=2 Al

o WA vekel W, A, FAEAN b B FAF Yehlsiow)
frol4el Aol REHp>005)

the] o] ALo= Aol 90V, 255 Hz, 5% 9 65V, 255 Hz, 5% wote] A=
ol Wxel A9 z+zt 55,033 54.89= A Agtel 50V, 255 Hz, 5% F¢+e] A=+
Al 51.23¢] HlEte oA o R =o FAE YR en, AT H 4o 90V,

255 Hz, 5% <ol #=A] 3.01% 50V, 255 Hz, 5% H<¢H155)0] Hl&te] -9
Hog w2 e e AT (p<0.05).

gy Ao A= oAl Aol YEFUA] 2 ktH(p>0.05).

SA oA 50V, 255 Hz, 524 90V, 255 Hz, 5% &<tel #AAgte] W3
FE5d S0 oA eSS dASdE & 4SS AAE FRe
thE] el dolA A Sk WE FAEE FoH R FUINA FE
° 82 YESHH(p<0.05).
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Table 1. pH and meat color(CIE") of broiler by different electrical voltage for

slaughter
Items 50V,255Hz,5sec. 67V,255Hz,5sec. 90V,255Hz,5sec.
pH Breast 6.15+0.10 6.10+0.15 6.14+0.15
Leg 6.67+0.03 6.60+0.07 6.58+0.09
Meat color, Skin - L™| 71.76+1.65 71.55+4.88 71.83+1.55
- a 1.74+0.97 1.64+0.57 1.62+0.26
- b 3.31£1.32 3.24+1.66 3.17+2.44
Breast - L | 5896159 57.12+3.44 56.99+1.90
- a 1.69+1.09 1.68+1.45 1.66+1.46
- b 2.59+0.-70 2.48+1.69 2.04+1.24
Wing - L | 7514%0.99 54.88°+3.63 76.04°+0.47
- a 4.04+0.75 4.20+0.84 4.11+0.89
- b 4.98"+1.39 2.60°+1.17 5.12°+1.03
Leg - L| 5123156 75.30°1.21 55.03°+1.85
- a 4.50+0.67 4.06+1.83 4.37£051
- b 1.55°+1.07 4.44%£1.71 3.00"£1.17

x © CIE : Commision International de L’Eclairage

x% 1" Lightness, a

differ(P<0.05)

%%k S E I Standard error.

) B4 54

B8 Table 2014 B npel o] 50V, 255Hz, 5% &b A=3F 2] g]+-o
A 67.19% 2 7+ =kar, 90V, 255Hz, 5% FeF A3 A Fol A 65.33% =

7}%} =

¢a g Yegl

%8 7} Z%%k% B

24.39% % YES o

(_)_I:]
ot 7| Ap=l wste] o

AR AT

. Redness, b

=%k gb letters bearing a same letter with each raw did not significantly

. Yellowness

o FoHel 2ol (p>0.05)E HolA &gk

o149 Aol wolA ¢

go A=S
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A7) A=l o gk 7] A A el zbolell o) gk pH, B4 7pA kol g
ol Al A A B0V, 255Hz, 5s)ell o sk 7|25 a7 9H90V, 255Hz, 5s)ell H]
ste] =& pHSF ®H4Y gy ve 71 EE Rols ez yEyt oA
& A 4BV, 255Hz, bs)oll Hlete] L ¥ (90V, 255Hz, 59)¢ M 7122 A
FA 2E#H 2 ZHEFS FTUIAA AFF dANRE ] FUF dlow A3
7] Wil Aoz AbsE A

o3t AHE T B wf SA 7] Aol g 7AA AFFUAL A

el A7), AN, AR AV Fol BgHow 4 & Ao AR

a

)

Table 2. Physical properties of broiler by different electrical voltage for

slaughter

Items 50V,255Hz,5sec.  67V,2556Hz.5sec.  90V,255Hz,5sec.
Moisture(%) 74.28"+0.81 74.63°+0.34 75.027+0.45
Water holding 67.18+3.35 65.58+1.25 65.33+3.04

capacity (%)

Cooking loss(%) 24.39+2.66 2557151 26.01+£2.33
1.38£0.2 1.47=0. 1.60£0.2

Shear forcellg(Berd) 38+0.25 7+0.08 60=0.26

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.
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Table 3. Texture properties of broiler by different electrical voltage for

slaughter
(unit: kg/0.5inch?)
Items 50V, 255Hz, Ssec. 67V, 255Hz, bsec. 90V, 255Hz, Ssec.
Hardness 1.60"+0.25 1.47°+0.18 1.83%+0.29
Springiness 13.17£1.02 13.43+1.01 12.92+0.94
Cohesiveness 0.28+0.13 0.29+0.05 0.28+0.08
Chewness 0.42+0.14 0.43+0.10 0.50+0.5

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.

DR I B ) RS S
ANAFA At 246 w& A%
B vlg gol WAMe Fz FAO
A F= ek

HA, L Al A Al SARES TAGE AFE dee
i

Fo] WA WS (%)S Table 490 A
2 Wgletgom "HE$], Gl 2 nR A

=)

R4

o] 2 kSR felA = detel wet dF

3
157 MRS gl Bess ke 4%
&

H Hol Wa = YER oW PSE A S0l A
© & WHsp filen g8 nAFO0V) Aol ot Ftske AEFE

LHER AT

- 173 -



Table 4. Incidence rate of blood spot, PSE, discoloration, Grade 1 by different

electrical voltage for slaughter

Items 50V, 255Hz, 5ec 67V, 255Hz, 5sec. 90V, 255Hz, Ssec.
Grade 1(%) 76.7 66.7 60.0
PSE(%) 0.02 0.02 0.03
Blood spot(cm) 0.11 0.03 0.13

Discoloration(cm)
0.61 0.90 0.92
-Tip

- Wing 0.25 0.33 0.33
Uropygial gland 0.13 0.24 0.27
- Leg 0.02 0.33 0.08
- Breast 0.04 0.27 0.03

* Survey numbers: 180 heads

Wb 55
#5A SN BEYe Agel 35S Fasts 4% dEol
=g gl AE A Msd 4% deign

Table 5. Incidence rate of sensory properties by different electrical voltage

for slaughter

Items 50V,255Hz,5sec. 67V ,255H7z,5sec. 90V,255Hz,5sec.
Juiciness 4.42 4.40 4.20
Tenderness 5.20 5.57 5.08
Flavor 4.93 472 4.87

* Based on 6-point evaluation(Juiciness, 1= very dry, 6=very juicy:
Tenderness, 1=very tough, 6=very tender: Flavor, 1=very objectionable,

6=very acceptable)
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2) Atzol gare) A A= &

7} pH

S35 4TCoA 397 A F pH WS A8 A3 67V, 90Vl A &= A
F713ko] SIS E FUMehe A @S YEFH oY, S0VAlA = 288 okgh A
st A3ds YEF WAtk

At Aol F7he 2 AAH o2 TBARS ol F7lstlon, 53 wd
QOV)ell A 71 =& S7Hes Uetdiew, @il dwid s vetd= VBN @
Aol S7ME+5E Frkete B8-S Y en dAdte] =& Agdas 57t
Zo] FAtt

Table 6. Changes of pH, TBARS and VBN during storage period by

different electrical voltage for slaughter

Items 50V,255Hz 5sec. 67V,255Hz 5sec. 90V,255Hz,5sec.
pH - Day 1 6.67+0.07 6.60+0.17 6.58+0.23
- Day 3 6.70+0.11 6.66+0.15 6.61+0.10
TBARS - Day 1 0.37°°+0.02 0.39°+0.03 0.35°+0.03
- Day 3 0.39°+0.03 0.45°+0.03 0.51°+0.03
VBN - Day 1 9.97+2.72 8.58+0.27 11.05£2.15
- Day 3 12.64°+3.46 11.14°+0.94 15.41°+3.43

* abc letters bearing a same letter with each raw did not significantly

differ(P<0.05)

*x SE ! Standard error.
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Table 7. pH and meat color(CIE") of broiler by different stunning time for

slaughter

Items 5 sec. 50V 8 sec. 50V 11 sec. 50V
pH 6.15"+0.10 6.167+0.11 5.84°+0.13
Meat color, Skin ™ - L 71.76°+1.65 7354"+3.61 75.11£1.43
- a 1.74%0.97 1.74+0.71 1.98+0.74

- b 3.31+1.32 3.57+1.44 4.20+2.67

Breast - L 5896+1.59 60.05+3.72 60.632.05
- a 1.69+1.09 2.70+1.40 2.81+0.67

- b 2.59+0.70 2.63+1.40 3.41+0.94

Wing - L 75.14°+£0.99 77.66*£0.80 75.11°+1.14

- a 4.04"+0.75 3.78"+0.48 5.06*+0.66

- b 4.98+1.39 5.18+0.87 5.77+1.81

Leg - L  51.23"+156 55.727+2.38 56.897+2.22

- a 450+0.67 5.17+1.51 5.77 1.01

- b 1.55%1.07 2.18+0.74 2.85+2.23

* ¢ CIE : Commision International de L'Eclairage
¢ L : Lightness, a* : Redness, b" : Yellowness

* abc letters bearing a same letter with each raw did not significantly

differ(P<0.05)

*x SE ! Standard error.
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9144 (p<0.05)& B
= gasil g AAAzte] StEdes Srteiglen, A

50V (52)7F 1.38kg/05cm”0] 913 50V (11%)& 1.65ke/05em’ = A AlA tko] & A
Z7F 8 skekh

Table 8. Physical characteristics of broiler by different stunning time for

slaughter
Items 5 sec. 50V 8 sec. 50V 11 sec. 50V
Moisture(%) 74.28°+0.82 74.83°+0.56 75.67*£0.54
W ater holding
capacity (%) 67.18+3.11 65.04+1.35 63.24+4.34
Cooking loss(%) 24.39£2.49 26.16£1.04 27.83£3.42
Shear force(kgher) 1.38+£0.25 1.68+0.09 1.65+0.0

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.

AR, $94 2L AAAe Azl wolgl wet Frbeh ARS ey
o w4 e ue] 33S vhehiin
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Table 9. Texture characteristics of broiler by different stunning time for slaughter
(unit: kg/0.5inch?)

Items 5 sec. 50V 8 sec. 50V 11 sec. 50V
Hardness 1.60£0.25 1.72£0.27 1.72+0.21
Springness 13.17+1.02 12.97+1.13 12.76+0.48

Cohesiveness 0.28"+0.13 0.58"+0.08 0.59"+0.07
Chewness 0.42°+0.14 0.90"+0.10 0.98"+0.22

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)
*x SE ! Standard error.

2h) =4 9#4 54

TA BANA M7 AAIAZEe] W7} g =A 9y 54

© Hkel o] 1% A& Aol FUFsHA okt Frlste BEE
et Sl o, PSE HA &A= AAEFolA 0.02%°] 5= 5%% HAES
ElRa, d&EL2 50V, 5% A FolA 01lemz o2 A&+ 0. Z
s7tele AgE b}E‘rlﬂ At

H39, @ 2
ety on teEle 2388 oftt SUtete A4S JERSITh

By

Table 10. Incidence rate of blood spot, PSE, discoloration, Grade 1 by

different stunning time for slaughter

Items 5 sec. 50V 8 sec. b0V 11 sec. 50V
Grade 1(%) 76.7 76.7 78.3
PSE(%) 0.02 0.00 0.02
Blood spot(cm) 0.11 0.04 0.04
Discoloration(cm) -Tip 0.61 0.68 0.48
- Wing 0.25 0.06 0.03
- Uropygial gland 0.03 0.06 0.07
- Leg 0.02 0.02 0.07
- Breast 0.04 0.06 0.01

* Survey numbers: 180 heads
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u})
A P A7) AaAzre] Wslrt gav|e] #WeE5A W3li= Table 119
A B uke) 2o} 50V, 8% 7 AAlEE Ay oA tgEA, dx, gt 9
o} AXNAIERE Aol 2ozt ¢l

Table 11. Incidence rate of sensory properties by different stunning time for

olf

=
:u‘/‘o

r

=

slaughter.
Items 5 sec. 50V 8 sec. 50V 11 sec. 50V
Juiciness 4.37 5.17 4.72
Tenderness 4.32 5.20 473
Flavor 4.47 5.38 453

* Based on 6-point evaluation(Juiciness, 1= very dry, 6=very juicy: Tenderness,

1=very tough, 6=very tender: Flavor, 1=very objectionable, 6=very acceptable)

2) Aol garie] Al vA= dF

7} pH

Su7lE 4coﬂ*1 397 A% F pHe W3l 50V(5x)E F7FEo] 0.039 v
| 50V(8%, 11x)dA= pHZE T7FEol A 02905 Al glte] F7tea5
AAE HEFS L}E}LHME}

. = i

AAANIERZE <

ol wet S 7hst LHERA AT

2 ekl TBARS g A% 190 50V(11%) 77k 7Hg were
o, gl AW ATl ke YellE VBN @ 593 43S Yehyold

A7 3o A WA =(TBARS) #2 5 sec. 50VE 0.39mgMA/kg, 8 sec. 50V
= 042mgMA/kg, 11 sec. 50VE 0.33mgMA/kg®E AAA 7o)l 11% A8 T4 5
Z, 8% AT gel= FAAA FIAHP>0.05)E HA

G AR (VBN) #Hell A= 5 sec. 50VE 12.64mg%, 8 sec. 50V 13.46mg%,
11 sec. 50V 11.87mg% = AAAIZEe] 21 Aol A wgkov SAA 9
zkel = §l A TH(p<0.05).
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Table 12. Changes of pH, TBARS, and VBN during storage period by
different stunning time for slaughter

Items 5 sec. 50V 8 sec. b0V 11 sec. 50V
pH - Day 1 6.73°+0.15 6.29"+0.05 6.37°+0.12
- Day 3 6.70+0.11 6.58+0.14 6.66+0.12
TBARS - Day 1 0.37+0.02 0.37+0.03 0.31+0.02
- Day 3 0.39°+0.11 0.42°+0.03 0.33°+0.04
VBN - Day 1 9.97+2.72 8.85+0.88 7.94+1.65
- Day 3 12.64+3.46 13.48+3.45 11.87+0.91

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)
xx SE ! Standard error.

1) pH
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Table 13. pH and meat color(CIE") of broiler by different bleeding time for

slaughter

Items 30sec. Imin. 30sec. 2min. 30sec.

pH 5.8+0.26 5.9+0.17 5.9+0.13
Meat color . 60.82 71.314359 70.43+2.24
- a 4.88+251 4.63+2.03 3.26+0.86

- b 5.31+3.88 7.09+3.68 4524262

Breast - L 55.23+3.37 54.66+2.43 52.30+2.30
- a 2.74+0.52 3.53+1.14 3.32+1.27

- b 2.91+2.15 2.04+0.45 1.67+1.70
Wing - L 68.53"+1.91 70.73%+1.40 7158'+1.25
- a 8.807+0.85 4.86"+0.89 5.25"+1.46

- b 4.82+1.87 5.92+1.94 3.46+2.76

Leg - L 53.76+3.61 59.41%3.26 57.94+3.99
- a 6.26+1.14 463+1.18 4.84+1.22

- b 3.30+1.39 3.03+1.55 3.16+0.99

* ¢ CIE : Commision International de L’'Eclairage

" 1 L" : Lightness, a" : Redness, b" : Yellowness

* abc letters bearing a same letter with each raw did not significantly

differ(P<0.05)

*%x SE ! Standard error.

Dol WEE WEA FAHEl me Srhsgon FARG HAEE
o Aol 7k st
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Table 14. Physical characteristics of broiler by different bleeding time for

slaughter
Items 30sec. Imin. 30sec. 2min. 30sec.
Moisture(%6) 74.57+0.45 75.09+0.95 74.86+0.22
Water holding 63.64+1.81 62.2345.55 61.06+1.42
capacity(%)
Cooking loss(%) 27.16+1.37 28.45+4.51 29.22+1.13
Shear force(kg(ber?) 1.4+0.17 1.3+0.33 1.7+0.28
* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.
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Table 15. Changes of pH, TBARS and VBN during storage period by
different bleeding time for slaughter

Items 30sec. 1min. 30sec. 2min. 30sec.

pH - lday 6.5°+0.13 6.7°+0.10 6.7°+0.10
- 3day 6.7+0.03 6.7+0.13 6.8+0.17
TBARS - lday 0.15+0.05 0.150.03 0.14+0.04
- 3day 0.18+0.04 0.16+0.02 0.21+0.07

VBN - lday 8.87"+0.27 8.09°"+0.14 7.41°£0.09
- 3day 11.16+0.15 10.34+0.22 10.15+0.22

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.

Table 16. Changes of microbial counts during storage period by different

bleeding time for slaughter (unit : logCFU/cr)
Items 30sec. 1min. 30sec. 2min. 30sec.

T. bacterial counts )

- Day 1 4.45'+0.28 3.80°+0.13 4.33%+0.52

- Day 3 6.25+0.12 6.25"+0.42 6.53'+0.12
Coliform counts ' '

- Day 1 2.87"+0.51 2.48"+0.30 2.97+0.04

- Day 3 2.98+0.03 2.87+0.08 2.97+0.09
E. coli

- Day 1 2.25+0.05 2.15+0.48 2.3620.21

- Day 3 2.29"+0.32 2.29"+0.08 2.74°+0.15
Salmonella(N, P) N N N

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.
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Table 17. pH and meat color(CIE") of broiler on different scalding
temperature

Items 53~55C 59~61C 65~67C

pH 5.88+0.04 5.89+0.02 5.85+0.04
Meat color

Skin  -L” 70.78+4.79 76.18+4.20 74.82+1.06

- a 0.52"£0.70 1.28%£0.90 1.93*£0.46

- b 5.20+4.23 4.94+3.06 2.75+0.76

Breast - L 54.32°+1.61 62.27°+2.15 58.22"+1.39

- a 1.67"+1.07 0.44"+0.42 3.32'+2.40

-b 0.56°+0.53 1.32°+0.45 2.45"+1.52

Wing - L 75.02+3.82 76.22%+1.15 62.32°+4.95

- a 2.55+0.95 3.07+0.55 3.62+1.19

- b 4.25*+1.00 2.96°+0.56 2.22"+1.69

Leg - L 57.03+3.35 57.63+3.17 62.78+5.96

- a 3.47+0.25 2.76+1.02 3.76+1.41

- b 0.85+0.71 1.66+0.84 2.54+1.92

* 1 CIE : Commision International de L'Eclairage

™ L° : Lightness, a" : Redness, b" : Yellowness

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

xx SE ! Standard error.

FAL garle e hEA 2w ey Ag dntdor g3 29
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Table 18. Physical characteristics of broiler characteristics on scalding

temperature
(unit @ %)

Items 53~55C 59~61T 65~67C
Moisture(%) 74.86+0.40 75.15+0.67 75.03+0.44
Water holding 67.04+3.10 63.40+5.04 69.2646.31

capacity(%)
Cooking 10ss(%) 17.82+2.07 19.60+1.58 19.39+1.19
Shear force(kg/0beit) 1.70°£0.18 2.297+0.32 2547+0.21

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

xx SE ! Standard error.

# o A2 1.70ke/0.5inch’® .ot L2 254kg/0.5inch® . 2§29 4 (p<0.05) . &
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Table 19. Textural characteristics of broiler on scalding temperature
(unit: kg/0.5inch®)

Items 53~55T 59~61T 65~67C
Hardness 1.63+0.27 1.65+0.08 1.91+0.29
Springness 13.697+0.58 13.58%+0.24 11.93°+0.85

Cohesiveness 0.26"+0.04 0.29°+0.02 0.39°+0.07
Chewness 0.44°+0.13 0.48°+0.01 0.70°+0.06
* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*%x SE ! Standard error.
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Table 20. Changes of feather counts, exposed flesh of skin on scalding

temperature
Items 53~55T 59~61T 65~67T
Feather(piece)
~ Large(<len) 14.6 2.6 2.7
- Small(>1em) 7.1 0.6 0.1
Exposed flesh(cm) 0.6 0.6 7.0

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.
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Table 21. Changes of pH, TBARS and VBN during storage period on

scalding temperature

Low temp. Middle temp. High temp.

ftems (53~55T) (59~61T) (65~67C)

pH - Day 1 6.50£0.12 6.48+0.17 6.61£0.16
- Day 3 6.58+0.08 6.64=0.08 6.690.07
TBARS - Dayl 0.22°+0.02 0.23°+0.02 0.25"+0.00
- Day 3 0.25£0.02 0.24%0.04 0.27£0.05

VBN - Day 1 12.31+0.46 13.77+1.60 13.26+2.26
- Day 3 13.86%1.05 14.86%2.09 14.25£0.93

* abc letters bearing a same letter with each raw did not significantly

differ(P<0.05)

*x SE ! Standard error.
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Table 22. Changes of microbial counts of broiler on scalding temperature
(unit : logCFU/ cir)
Items 53~55TC 59~61TC 65~67TC
T. bacterial counts 4.99°+0.01 4.88%+0.20 4.05°+0.41
Coliform counts 3.33%+0.16 2.86+0.03 2.03"+0.67
E. coli 2.48+0.08 2.10+0.20 2.22+0.43
Salmonella(N, P) N N N
* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)
xx SE ! Standard error
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Table 23. pH and meat color(CIE") of broiler on scalding time

Items 1 min. 2 min. 3 min.
pH 5.93+0.17 5.98+0.17 5.98+0.13
Meat color Skin - L™ 74.47+1.15 13.77+1.77 75.49+1.44

- a 2.93+1.42 2.19+0.92 2.19+0.35

- b 3.43+1.70 4.28+1.57 5.04+0.89

Breast - L 49.81+1.66 50.65+1.76 50.48+2.60
- a 3.98+0.65 3.73+1.02 3.80+£0.55

- b 4.16+0.52 4.93+0.80 4.77+1.10

Wing - L 53.27+2.88 55.18+3.45 56.84+5.15
- a 6.08+1.35 7.87+1.33 7.64+0.92

- b 3.36+1.31 5.24+2.36 5.47+1.68

Leg - L 49.59+4.22 49.03+0.88 47.68+2.66
- a 12.24+1.61 13.12+1.93 12.02+0.93

- b 7.11+£1.61 6.93+1.32 7.06£0.52

% Scalding temperature : 59C

* ¢ CIE : Commision International de L'Eclairage

" ¢ L : Lightness, a” : Redness, b" : Yellowness

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.
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Table 24. Physical characteristics of broiler characteristics on scalding time

Items 1 min. 2 min. 3 min.
Water holding 60.43+1.43 62.27+3.55 60.65+1.67
capacity(%)
Cooking 1oss(%) 16.25+2.12 16.80+2.41™ 1957+1.12°
Shear force(kg(0bent) 0.93+0.16" 1.14+0.34™ 1.46+0.29°

¥ Scalding temperature : 59C
* abc letters bearing a same letter with each raw did not significantly
differ(PP<0.05)

*x SE ! Standard error.

o) 2454

A% (Hardness) 2 A 94€ 93 Agte] 12014 38744 724 0 27}
St A4S dEhlon e SRS 1wl 3% ek

Table 25. Textural properties of broiler characteristics on scalding time
(unit: keg/0.5inch?)

Items 1 min. 2 min. 3 min.
Hardness 2.38+0.42" 3.04+0.39" 3.29+0.50°
Springiness 11.23+0.83" 9.73+0.92" 0.32+1.56"
Cohesiveness 0.45+0.04% 0.40+0.04" 0.39+0.03"
Chewness 1.07£0.17 1.22+0.20 1.28+0.22

¥ Scalding temperature : 59C
* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.
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Table 26. Changes of feather counts, exposed flesh of skin on scalding time

Items 1 min. 2 min. 3 min.
Feather(number)

- Large(<lcm) 0.71 0.42 0.08

- Small(>1cm) 4.57 1.35 0.46

Exposed flesh(cm) - 0.21 0.29

¥ Scalding temperature : 59C

2) FRAIZEO] Farv]e] Al mA= dF

7 pH
4Tl A 3U3 A3 Har]e] pHE §AE 12y 283 g3sts AR
3 b '@k Harzlel M o4 (p<0.05) o2 S 7Fe ST

TBARS #& B3 A7l webs 2 ZpolE v A e gt

Table 27. Changes of pH, TBARS and VBN during storage period of broiler

on scalding time

Items 1 min. 2 min. 3 min.
pH - Day 1 6.48+0.21 6.75+0.13 6.731£0.05
- Day 3 6.74+0.11" 6.700.00" 6.90+0.08"
TBARS - Day 1 0.11+0.01 0.12+0.01 0.12+0.01
- Day 3 0.17£0.01 0.16+0.01 0.17+0.01
VBN - Day 1 5.02+0.28 5.04+0.15 5.04+0.09
- Day 3 6.22£0.18 6.07+£0.18 6.00£0.09

¥ Scalding temperature : 59T
* S.E © Standard error.
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Table 28. Changes of microbial counts of broiler on scalding time
(unit : logCFU/cn)

Items 1 min. 2 min. 3 min.

T. bacterial counts

- Day 1 3.93+0.56 3.91+0.78 3.88+0.08
- Day 3 4.32+0.43 4.29+0.24 4.11+0.50
Coliform counts
- Day 1 3.36+0.05 3.32+0.61 3.06+0.06
- Day 3 3.37+0.22 3.53+0.27 3.24+0.42
E. coli
- Day 1 3.18+0.15 3.09+0.56 2.57+0.57
- Day 3 3.26+0.32" 3.21+0.15" 2.83+0.13"
Salmonella(N, P)
- Day 1 N N N
- Day 3 N N N

% Scalding temperature : 59C
* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

xx SE ! Standard error.
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Table 29. Effect of chilling water condition on total plate aerobic counts

during storage

(unit : logCFU/cn)

T1 T2 T3
Day 1 4.38 3.78 3.23
Day 3 4.42 4.6 4.04
Day 5 4.16 4.32 4.82

gy A% b Ryt 2%=7F 15Te|al & W] 25715
d W= 4.16logCFU/cii dlvl W@z %71 15TCe]a 2 Wzhpe L7}
29C Y uol= 4.34logCFU/ cri A 7, Gﬂ‘jl"uﬁ‘?/] 227 855TCeolx # 4
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2) E.coli

A 199 Ecoliv duyztsel &=7F 15TCo|n &
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Table 30. Effect of chilling water condition on E.coli of broiler during storage
(unit : logCFU/ ci)

T1 T2 T3
Day 1 1.94 2.15 1.88
Day 3 2.81 2.2 1.73
Day 5 2.14 3.25 1.6

A% bYA= ou izt 2E7F 15To|a & o

v 214logCFU/cit oMY 7tg2] &E7F 15Tolal 2 W79
ol = 3.25logCFU/ e A TF, >
=7 6.7CY woll = 1.60logCFU/ ez 7} sEokt).

3) Coliform

AA 199 Coliforme= dy¥|Wyzt44e] £%7F 15TCeo|la B yzhse &
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Table 31. Effect of chilling water condition on Coliform bacteria of broiler

during storage

(unit : logCFU/ ci)
T1 T2 T3
Day 1 2.14 2.51 1.96
Day 3 2.33 2.04 1.82
Day 5 2.06 1.69 1.3
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XW 5UN M aln| Pzt w7 15Tola B Wb %7t 5TY
= 2.06logCFU/cr P18 zk49] %7 15Tl %7} 29Cel

UHOH 1.690gCFU/cr A\ ik, au|Wztseo] %7} 855C 0o B Wzhe] &

T7 6.7CY Wl 1.30logCFU/er® 7} $9kth,

ojge] Atz dulzge] 2EE YUF1

Aol gav)e] Fit3}t Ecolist ColiformEs $3d o @& 4 0]

T
o
N
4
ol
o
i

A el mA= FF

A 1o T2 Yo sl 199 1.72 L W= 4.190gCFU/ e ©]
392CFU/crd o, 1793 20844 well= 4.02

A 3delA e Wzt kel 199 1.74 Y W= 5.04logCFU/ e ©] .31
179 1897 Y o= 4.64logCFU/cr 2™, 159 20874 dwol= 473
logCFU/cr ©]1 A

A7 59 FE WAF FFFo] 179 1.7¢4Y well= 6.090gCFU/cr ©]
S 143 18924 wol= 50200gCFU/ar 2™, 153 20874 wol+=
459logCFU/ et ©)

Table 32. Effect of quantity of chilling water on total plate aerobic counts of

broiler during storage
(Unit : logCFU/cn)

T1 T2 T3
Day 1 4.19 3.92 4.02
Day 3 5.04 4.64 4.73
Day 5 6.09 5.02 4.59
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2) E.coli

A 199 Ecolix W49 o] 1579 1749 wol= 2.06logCFU/ e ©)
S 149 1897 Y wole 228logCFU/crr 12, 179 166¢Y W=
4.02l0gCFU/cit ©] At}

AL 3= Wage FFol 159 17449 wol= 2.790gCFU/ar ©] 932
173 189¢49 woes 24810gCFU/cr o™, 149 2087 Y uol+= 217
logCFU/cr’ ] 3t}

AL 5o = Wage o] 159 1.7/ 49 wol= 34llogCFU/ar ©] 3L
173 18924 wol= 2020gCFU/ar o™, 149 208¢49 wol= 156
logCFU/cr’ ©] 3t}

Table 33. Effect of quantity of chilling water condition on E.coli of broiler
during storage
(unit : logCFU/ ci)

T1 T2 T3
Day 1 2.06 2.28 1.66
Day 3 2.79 2.48 2.17
Day o 3.41 2.02 1.56

3) Coliform

A 199 Coliform= W2t59 F&o] 159 1.72 4 wdl+= 2.35l0gCFU/cr
olRI 14T 1.89¢ Y uo|= 225logCFU/cr 2™, 153 16609 wol&=
1.76 logCFU/cr ©] 93t}

A 3 M= Y5 sl 199 1.74 Y W= 327 logCFU/crr ]
I 143 1892 Y W= 241logCFU/crr 12H, 159 20844 wol= 2.33
logCFU/cr’ ©] 3t}
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Table 34. Effect of chilling water condition on Coliform bacteria of broiler
during storage
(unit : logCFU/ ci)

T1 T2 T3
Day 1 2.35 2.25 1.76
Day 3 3.27 2.41 2.33
Day 5 3.74 2.75 3.61

A 5dol e Wz o] 149 174 Y wol = 3.74logCFU/cri ©] 9 1L
159 18979 uwoE 275l0gCFU/crd v, 15793 20832 dwoE 361
logCFU/c’ ] At}

o Wb Alzke]l Al mAEel vA= dF

1) &

A 149 FAS ANYAA TG
4.34logCFU/cie) i o v @y ZHA| 7k}
4.390gCFU/cr 2w, ou W zkA[ k3 2 WzbA[zto] Zhzy 203 wjol &=
4.20logCFU/cit ©1 A,

A 3d = dud A gkt B W@zbAgke] 242y 108 Y wel = 5.090gCFU/ cr
olar, oAulYZAIZEI 2 YA Zko]l Zhzh 158 L wloll= 4.24l0gCFU/ar S
o, ofn] WZAZE 2 WyzhAgko] 242 208 wiell= 483logCFU/ ar’ ©] A

Table 35. Effect of chilling time condition on total plate aerobic counts of
broiler during storage
(unit : logCFU/cn)

T1 T2 T3
Day 1 4.34 4.39 4.2
Day 3 5.09 4.24 4.83
Day 5 5.66 5.03 4.34
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A% 599 Fe dAuYZAzi B W@zbAgle]l Z47h 108Y Wl
566logCFU/crol a1, SR WztAzkat 2 Wzba|gle]  zhzy 1572 ool &
5.03l0gCFU/cirA 2., o dzAzkap 2 @zba| ko] Zh7) 208 Y woll &=
4.34log CFU/ cio] 4
2) E.coli

o] = 2.06

A% 199 Ecoliv= dudzAzbar & WzZbr ko] Z42F 10724
logCFU/crel 3L ol v vy ZhA Y

CFU/cni o™, dujyzA 7t 2 WyzA ko] 747
CFU/ ciro] 3,

A% 3d+= @]H]”éz}/\] b B W ziAI o] 4y 1054 woll = 2.490gCFU/ ar
ol L, oB WYz & | 2 wjoll = 1.90logCFU/ e %3,
ou uIZEAZEY B Y zZhA zre] ZbZE 208 Y woll &= 2.43logCFU/ cn®] %A

Fﬂ\l
o
(e

Table 36. Effect of chilling time condition on E.coli of broiler during storage
(unit : logCFU/ cir)

T1 T2 T3

Day 1 2.06 1.90 1.67

Day 3 2.49 1.90 243

Day 5 2.18 1.89 1.60
44 5odel Ecolit owWZAAZ B wWzbAziel 2z 1089 el
218l0gCFU/arel A3, Ml WZA 7 £ Wzbagie]l 747t 158 wel:
1.890gCFU/cri &, ol udZbA| 7k} & W ZbA|zke]  Zb7) 208 e+

1.60logCF U/ cire] 4

3) Coliform

A% 149 Coliform= < YzhA by} B
211logCFU/crt 13l o ¥y ZpAI e 2
1.70logCFU/cii .21, o v WA 73 2
log CFU/cr’ ©] %}
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A% 3ol A= elMZA e B WziAzie]  Zhzb 1029 we]
274l0gCFU/crr o1, olulyzhA7bsh 2 Wzbazko] 7b7h 1589 wo)E
1.8900gCFU/crr oW, alul gz A zb3p 2 wzba|zho] b7k 202 wo] &

257logCFU/ e ©] AT

Table 37. Effect of chilled water condition on Colifor bacteria of broiler
during storage
(unit : logCFU/ ci)

T1 T2 T3

Day 1 2.11 1.70 1.30

Day 3 2.74 1.89 2.57

Day 5 3.61 2.01 1.60
A% 599 Ecoliv= duYZAIzrR & @ziA|zte] ZbzE 107 Y wel=
36llogCFU/cit o] R, Cv|W@ZA b 2 Wz kel 747 158d wlo+=
2.0llogCFU/cr 2w, duyztAzta 2 QA gke] 24z 208Y  wjdd+=

1.60logCFU/cr’ ©] %4
WZEA Zbe w2 =A 9] Ft 3 E.coli, Coliforme= & #Fol7F {11t

<A 5> EAle asg ol Harle nAdwd niA= dF

ZFL Yzho] HOCI 20ppm A 7F7F NaOCl 20ppm H7FREc © AHQoH,
HOCI 40ppm= #7718 wo= v Eo] AEHA &(3, Ecoli® NaOCIH
HOCIE WYzt 40ppm= H71E wol= AEHA ).

Table 38. Effect of disinfectant and concentration on microbial counts of

broiler during storage
(unit : log CFU/cir)

NaOCl(ppm) HOCI(ppm)
Item
20 40 60 20 40 60
Total plate counts 2.70E+00 2.00E+00 N 2.00E+00 N N
FE.coli 1.85E+00 N N 1.85E+00 N N
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Table 39. Changes of weight during chilling process

D g)

(unit

Expose time of chilling water(min)

Item

40

37

33

1007.1

995.0

1047.3

Before chilling

1104.2

11125

1185.3

After dehydration

1072.7

1081.6

1136.8

Selection

1054.0

1041.6

1098.0

After 24h

1052.1

1032.5

1083.6

After 48h

oy

_EH
it

%

ﬂ
jop-

)

—_

ol ¥ 1 garlelA d Al yEbst o, 48A3F 5o
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Table 40. Rate of water absorption of broiler during chilling process by

different expoing time

(unit : %)
Expose time of chilling water(min)
Item
33 37 40
After dehydration 11.64 10.56 8.79
Selection 7.87 8.01 6.12
After 24h 462 4.47 4.45
After 48h 3.35 3.63 4.28
3) Ha7]e] FA mE FESTE Wsh
S S wE SRS g, AW 247 48217 Fofl wav] 9] A
FAY #45 2rhshe 4% deadn

Table 41. Changes of weight during slaughtering process

(unit : g)
Weight of broiler(Ho)
Item
8 10 14

Before chilling 823.0 1037.9 14179

After dehydration 937.2 1160.3 1551.1

Selection 8875 1109.6 1499.4

After 24h 860.3 1085.1 1469.9

After 48h 857.3 1079.7 1464.7

4) BA A9 garle £ F4E

T ST ES g, AW, 24413, 48A17F Fol Harv] 9
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Table 42. Changes of weight during slaughtering process

(unit : %)
Weight of broiler(Ho)
Item
8 10 14
After dehydration 12.19 10.55 .59
Selection 7.27 6.46 5.45
After 24h 4.33 4.35 3.54
After 48h 4.00 3.87 3.20
w71
1) 34 Ha7])e] FA WHs)
Sa71E Wgsel BAF Fol B9 A% Fo| wu]l FEE 4§
e wA FAL FAEFE Ebehe 4%e wdv

Table 43. Changes of broiler weight before and after chilling

(unit : g)
Weight of broiler(Ho)
Item
7 8 9 10 11 13
Before chilling 780.0 908.7 1020.0 11177 1197.6 1368.0
Prechilling 834.0 963.2 1078.9 11715 1250.0 1444.0
After chilling 810.0 9477 1060.0 1151.1 1228.4 1428.0
2) TAE Fa7e 7 S5
dujyztol; . yzte lo] Hav)e] EAFol TETE FEFTES T
7HetR oy FRETES 1358 AYstae 92 4TS BT
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Table 44 . Changes of broiler weight by air chilling method

(unit : %)
Weight of broiler(Ho)
Item

7 8 9 10 11 13

Prechilling
6.92 6.00 5.77 459 4.38 5.56

(chilling water)

Chilling (air) 3.85 431 391 2.99 2.58 4.39

Table 45. Effect of packaging method for whole chicken on pH during
storage of 9 days at -1£1T

Bulk Wrap tray Aerobic polyvinyl
Day 1 5.98+0.02 5.98+0.01 6.00+0.02
Day 3 6.15+0.05 5.90+0.06 5.93+0.12
Day 6 6.07+0.03 6.07+0.02 6.06+0.01
Day 9 6.16+0.02 6.12+0.02 6.14+0.02

*x SE ! Standard error.
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2) 7t

AR 190 A G rEe
I 2041%0°0 Hlshe] Bk
F 6ol E daxge ¥

Bl

EAo] 2223%% WAXF 2063%9 WEY O
AL FoAol= gldoyt, A% 3U3 A
U

e}
— A 5
ERoNM = Eol FAAJA Aol (p<0.05)

o =

=]
=

i

P o= 7hd el FUkeAY

Table 46. Effect of packaging method for whole chicken on cooking loss during
storage of 9 days at -1+x1C

(Unit : %)

Bulk Wrap tray Aerobic polyvinyl
Day 1 20.63+0.26 20.41+0.80 22.23+1.63
Day 3 18.03°+0.72 20.86"+1.25 22.56°+1.10
Day 6 19.017+2.49 22.72%+0.29 24.71°+1.14
Day 9 22.76+1.21 21.71+0.83 21.85+0.70

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.
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Table 47. Effect of packaging method for whole chicken on cooking loss during
storage of 9 days at -1£1C
(unit : kg/0.5 inch?)

Bulk Wrap tray Aerobic polyvinyl
Day 1 1.40+0.33 1.59+0.27 1.15+0.13
Day 3 1.72+0.08 1.89+0.07 1.78+0.23
Day 6 1.44+0.14 1.25%0.20 1.74+0.36
Day 9 1.87+0.32 1.69+0.17 1.76+0.35

*%x SE ! Standard error.

4) B4

A 1o RS Haxy 5043%, AEH ] 4 60.77%9F v]YE o
62.22% % WX o] 71A ko A% 3Uo= HAX Ao 6357%, HEL
o] 24 61.23% HEX 5864%= A 1de] By vigie] A9E 1
=3

=1
7}

Table 48. Effect of packaging method for whole chicken on water holding
capacity during storage of 9 days at -1£1T

(unit : %)
Bulk Wrap tray Aerobic polyvinyl
Day 1 59.43+0.46 60.77+1.22 62.22+1.51
Day 3 63.57+0.02 61.23+1.24 58.64+2.10
Day 6 62.63"+1.67 58.30°"+1.19 56.17°+1.11
Day 9 62.60+0.53 61.45+0.47 62.43+1.28

* ab letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.
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H I x o] 62.63%, AEH O] LA 5830% HEEH 56.17%=
= EAF F9xHp<0.05)E B o, z2+ E

EEEA E
G el wet AF 1 T Bege] wals A fldth

W

W A2 4TAAAN e G =24 S0 vA= 9F

SaL7le] pHe A% 1ol daxio] 586, HE#H £ 587, WEE o]
6.02%1 0w, A 39l Haxo] 583, HEH | 4 574, XFxE] 596

FEAe] pHl A= BAA L £ 2Hp<0.05)7F Ak
7 E23Fud R pHYE visskglont A% 1) pHell vlsjA

Table 49. Effect of packaging method for whole chicken on pH during
storage of 6 days at 4t1T

Bulk Wrap tray Aerobic polyvinyl
Day 1 5.86+0.07 5.87+0.11 6.02+0.05
Day 3 5.83"+0.09 5.74°+0.01 5.967+0.04
Day 6 6.10+0.04 6.05+0.05 6.07+0.04

* ab letters bearing a same letter with each raw did not significantly

differ(P<0.05)
*x SE ! Standard error.

- 208 -



2) 7vesE

2
5
—_
e
2
>
N
)
ue
N
N
it
rlo
e
u
E:l

EFL 2204% 2 HEF o] EA 26.18%, vl
I frojxfol & RSP o (P<0.05), A4 3= H=A

Fb

, 1.08%3h B4 5o Aol (P<0.05)% FERASITE.
= tdgae 44717t FAESE 24 BAgel gass 4L
Byt

Table 50. Effect of packaging method for whole chicken on cooking loss during
storage of 6 days at 41T

(unit @ %)
Bulk Wrap tray Aerobic polyvinyl
Day 1 22.94°+0.38 26.18"+0.25 26.23+1.00
Day 3 19.45"+0.51 21.08'+1.23 21.35°+0.68a
Day 6 18.82+0.41 22.41+1.10 20.29+0.98

* ab letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.

3) A=
A 194 Avrg e WAz Fo| 146ke/05 inch’® WEH o] £ 1.32ke/05
inch?, vl9 X% o] 1.19kg/0.5 inch’® HldX o] 7} kot EA X o)

o] (P<0.05)= §lgloy, A% 3o udxge] Agge O93kg/05 inch’=&
AE o] EA2 157kg/05 inch’s} EA A &2 0] (P<0.05)E H It}
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Table 51. Effect of packaging method for whole chicken on WBS during
storage of 6 days at 4+1C
(unit © kg/0.5 inch?)

Bulk Wrap tray Aerobic polyvinyl
Day 1 1.46+0.08 1.32+0.09 1.19+0.13
Day 3 1.41°°+0.19 1.57°+0.12 0.93°+0.11
Day 6 1.06+0.14 1.35+0.09 0.970.17

* ab letters bearing a same letter with each raw did not significantly
differ(P<0.05)

xx S E ! Standard error.

xxWBS @ Warner-Bratzler shear force determinations were made with cores

of 1.27cm in diameter

4) B9

A 19elA BEEe Haxgo] 5676%% WEY ] T 5447%, Y EF
o] 54.33%= WHAXo] 7HF metoud SAHA FoAel(P>0.05)= §ldth
G717 T BEyEe A% 19l nlste] A% 3dd Frbete AES Bt

Table 52. Effect of packaging method for whole chicken on water holding

capacity during storage of 3 days at 4+1TC (unit @ %)
T & Bulk Wrap tray Aerobic polyvinyl
Day 1 56.76+1.33 54.47+1.28 54.33%0.70
Day 3 57.47+0.78 55.76+1.48 57.02+0.70

*x SE ! Standard error

o AREE -1TeNA FEge TRGEL Feld 540 mAE g

g7l EFE FESoR B3 3 F HaAxFI) fJEHYC] £, IFE
Fete]l —1Tel AFshAaA =A 5 1, 3, 6, 9ol 7tEgFe SAT dae

Table 537 2t}
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1) pH

] % 1014 pHE 6.05-60.622 H|=atg o A4 3Y
AEHo] ¥4 610, 1 ¥FEF 6088 HAFHZI WFFF 7H
2} (p<0.05)7F AT
A7 T Fase pH Wste

ol wet Srtete AdS BQom 23
59 pH7F 7Hd wEokth

Table 53. Effect of packaging method for chicken parts on pH during
storage of 9 days at -1£1TC

Bulk Wrap tray Aerobic polyvinyl
Day 1 6.06+0.01 6.06+0.01 6.05+0.01
Day 3 6.11°+0.01 6.10°°+0.01 6.08"+0.00
Day 6 6.23+0.01 6.22+0.02 6.14+0.06
Day 9 6.15£0.03 6.22+0.02 6.18+0.01

* ab letters bearing a same letter with each raw did not significantly
differ(P<0.05)
*%x SE ! Standard error.

2) 7tE =
A 19 A 7taEe daxd 3282%, HAEHo] X 3393%, ANFEA
31.73% 4 om, A 9Ue = HaEF 31.73%, HE ] 31.69%, W&

AxH %
F 3213%= A 7|zte] SUrEA R E G E O wek Aol Al figith
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Table 54. Effect of packaging method for chicken parts on cooking loss during
storage of 9 days at -1+1C

(unit : %)
Bulk Wrap tray Aerobic polyvinyl
Day 1 32.82+1.52 33.93+0.80 31.73£1.10
Day 3 30.49+1.36 31.09£1.79 31.19+1.42
Day 6 32.44+0.47 33.31+0.43 32.33+0.37
Day 9 31.73+0.24 31.69+2.33 32.13£1.14

xx SE ! Standard error.

oAl AkE e WA 087ke/05 inch’, WEH XA 0.84kg/0.5
inch’, M&EX%4 091kg/05 inch’Z EZFefol]l wel BAHS 2 2o] (p<0.05)
= dlew, A% 6YolME Maxg 0.83ke/05 inch’, WEH O] ¥4 1.0lkg
/05 inch’, AFEY 072ke/05 inch’® fHEH o0l LW AFEY ol B4
el folxko] (p<0.05)7F ATk

Table 55. Effect of packaging method for chicken parts on WBS during
storage of 9 days at -1+1TC
(unit : kg/0.5 inch?)

Bulk Wrap tray Aerobic polyvinyl
Day 1 0.87+0.12 0.84+0.06 0.91+0.03
Day 3 0.74+0.04 0.69+0.06 0.83+0.04
Day 6 0.83"+0.06 1.01°+0.06 0.72"+0.10
Day 9 0.76+0.14 0.78+0.06 0.72+0.12

* ab letters bearing a same letter with each raw did not significantly
differ(P<0.05)

xx S E ! Standard error.

xxWBS : Warner-Bratzler shear force determinations were made with cores

of 1.27cm in diameter

Ag7Nzte] whe AP Aude A4 3dPH et 4% 90U
e AFEAE FR% Aol /by wol FaHE 3T Byt
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A% 199 E£FFNE nede BATFo] 816%F oM, BE] Tg
& E7FS 247F 57.30% At
AF710E BaE e A% 3930 A 6delMe 2P el wet AT A
olE Aoy FAA FAe] (p<0.05)v= iAo, A 9dol M= HAXF
o] 55.85%, HEH o] 74 5808%, F&X 5441%=E FEH 283 Fx
Fe 3 FgarldM s SAARJ] 22kl (p<0.05)7F AT
Table 56. Effect of packaging method for chicken parts on water holding
capacity during storage of 9 days at -1£1TC
(unit @ %)
Bulk Wrap tray Aerobic polyvinyl
Day 1 58.16+1.06 57.30+0.32 57.20+0.45
Day 3 56.08+1.42 54.81+1.58 56.04+2.37
Day 6 58.93+1.78 59.83+1.20 56.24+0.41
Day 9 55.85"+1.12 58.08°+1.07 54.41°£0.36

* ab letters bearing a same letter with each raw did not significantly

differ(P<0.05)

*x SE ! Standard error.

H17] HEFHE FEFoR O 3 T Haxgy fYEH £, WX
kel 1£1TCo| Agstas A 5 1, 3, 6, 9¥d =84 54S 34 23&
o 2kt

1) pH

A% 199 P pHe EAax o] 6.3959oH, IE#HC 2442 632, %l
XAl 6400l em, A 3UA = A 999 pH FAHWS= HAXH ]
6.09-620, MEH] T 606-616, FFEA] 607-6.182 AA7zke] A

of wheb 4% 199 pHol Hlske] solA: AL meth
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Eg AG7IPER ST pHeE A 393 A 64l EFF el ARl
AletAl SAEN o, A 9dol = HAaxie] e EFoY Iex

Table 57. Effect of packaging method for chicken parts on pH during storage
of 9 days at 11T

Bulk Wrap tray Aerobic polyvinyl
Day 1 6.39£0.05 6.32£0.04 6.40£0.04
Day 3 6.18+0.03 6.16£0.06 6.18+0.04
Day 6 6.09+0.03 6.06+0.02 6.07+0.02
Day 9 6.20£0.07 6.13£0.06 6.08+£0.03

xx SE ! Standard error.

A7) wAR e we tdnue WAvAs wEdo] LA Hol
7h ey Aexgesds A% 3FH AY 9L7tA Srteke A B3
o},
Table 58. Effect of packaging method for chicken parts on cooking loss
during storage of 9 days at 1+1T (unit : %)
T i Bulk Wrap tray Aerobic polyvinyl
Day 1 32.37£0.06 30.77£0.27 30.19£1.38
Day 3 30.46£2.53 30.30£1.05 33.43£0.54
Day 6 32.95+1.06 31.33£0.55 32.81£0.42
Day 9 31.83+2.03 30.63+1.00 33.21+0.89

* ab letters bearing a same letter with each raw did not significantly
differ(P<0.05)
#x SE ! Standard error.
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A 199 24P Adge dax o] 069keg/05 inch’, WEH O XA
0.72kg/0.5 inch?, FFEo] 0.68kg/05 inch*d o™, A4 3doAE HAXE G
0.67kg/0.5 inch’, MEH ] ¥4 0.68ke/05 inch®, W& EZo] 0.76kg/05 inch®=
WAy YPEHo] TFNME A 9d7HA] A &HH oz o} Hr)

A= A 393 A% 6dolAdE 27t 0.76kg/0.5
ol7} gllovt A% 9Ue A= 0.68keg/05 inch®®=

A

T HFEFS v
inch*¢} 0.75kg/0.5 inch’Z %

srobzeh.

-

Table 59. Effect of packaging method for chicken parts on WBS during
storage of 9 days at 1£1T
(unit : kg/0.5 inch?)

Bulk Wrap tray Aerobic polyvinyl
Day 1 0.69+0.10 0.72+0.09 0.68+0.10
Day 3 0.67+0.04 0.68+0.09 0.76+0.03
Day 6 0.64+0.04 0.69+0.07 0.75+0.02
Day 9 0.64+0.05 0.63+0.04 0.68+0.01

* ab letters bearing a same letter with each raw did not significantly
differ(P<0.05)

xx S E ! Standard error.

+xxxWBS @ Warner—-Bratzler shear force determinations were made with cores

of 1.27cm in diameter

4) B

A% 19 24Pl Heed Haxio] 5141%% oM, FEH ] 2 =
53.21%, X E4o] 5542% =2 X3 3x7o]l 7 =AUt

gy A% 393 AR 6dol M= A4z EAaEA o] 5466%9F 54.70%, HET

o] X7 51.42%9F 53.29%, FFFE7Fo] 53.29%<F 5241%= A7 14 H| s}
WAzl /g ot BAM Fol2el(p>005)E Ath
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Table 60. Effect of packaging method for chicken parts on water holding
capacity during storage of 9 days at 1£1TC

(unit : %)

Bulk Wrap tray Aerobic polyvinyl
Day 1 51.41+1.35 53.21+0.19 55.42+0.91
Day 3 54.66+1.81 51.42+0.95 53.29+0.71
Day 6 54.70+1.41 53.29+0.96 52.41+1.24
Day 9 55.75"+0.48 58.07"+0.91 58.39"+0.47

* ab letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.

@9 A% 9ol glojA] me
AFx7ge] 5839%= A 3L} A%
N7k A vt REdel w3W ATEF

(p<0.05)5 YESLTH

= HAax o] 5575%, WHEHo 7 58.07%,
621<]

Aol Wlgto] BAXFI G

ok A2 ATOAAN F25e] LZFFH7E 24 S A= 9%

S EEHE FESoZ s &

e b3
ato] 41Tl AgstHA A% 1, 3dol 43 =84 542 2otk

1) pH

A 14 e pHeE EAax o] 607, JEH £ 6.06, I3 EH0]

6.01o]R o AHA 3do= HAXAo] 612, HEZ S X4 6.09, F-FEGo]
p
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Table 61. Effect of packaging method for chicken parts on pH during storage
of 3 days at 41T

Bulk Wrap tray Aerobic polyvinyl
Day 1 6.07+£0.03 6.06+£0.04 6.01+£0.02
Day 3 6.12+£0.04 6.09+0.05 6.04+0.01

*x SE ! Standard error.

=

k

do] TRFHE ThAge MAEFo] 3146%% e, FE ]
3

o

o

==

]
Z7o] 3461%, HEHo L4 29.99%, X
A [e]

o] b vrol MAEYT AFLGT FAN §9

35.19% % #|E T o] o] 2}
o] (p<0.05)E H.At}
Table 62. Effect of packaging method for chicken parts on cooking loss during
storage of 3 days at 4+1C
(unit : %)
Bulk Wrap tray Aerobic polyvinyl
Day 1 31.46+0.94 32.77+0.33 31.88+1.16
Day 3 34.61°+1.23 29.99°+0.98 35.19°+0.89

* ab letters bearing a same letter with each raw did not significantly
differ(P<0.05)

xx SE ! Standard error.
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A% 19¢ AR Agee waxdo] 072%ke/05 inch’don, AE o
¥4 0.73ke/0.5 inch®, RFZAo] 0.79%e/0.5 inch’Q o, A3 3ol WA
o] 067kg/05 inch’, FEU] £F 054kg/05 inch’, WFE o] 0.65ke/0.5
inch’z Eeo] Tl 7 asgon, EFPe @Al ATkl
S7Hekel wel deE e sk

Table 63. Effect of packaging method for chicken parts on WBS during
storage of 3 days at 41T
(unit : kg/0.5 inch?)

Bulk Wrap tray Aerobic polyvinyl
Day 1 0.72+0.02 0.73+0.06 0.79+0.02
Day 3 0.67+0.09 0.54+0.08 0.65+0.04
* S.E ! Standard error.
4) BpY
W HFEE waxge] 5461%Hom, fFEH G

A 149 3 H
55.13%, HFEAo] 54.
o] ¥ 55.05%, HFEHC] 52.72%= A% 3
W RAFEAG vste] B A 2pol vt fld

Table 64. Effect of packaging method for chicken parts on water holding
capacity during storage of 3 days at 4+1TC

(unit : %)

Bulk Wrap tray Aerobic polyvinyl
Day 1 54.61+1.74 55.13+0.32 54.99+1.02
Day 3 52.64+0.75 55.05+0.60 52.712+1.17

* SE ! Standard error.
*xxWBS : Warner-Bratzler shear force determinations were made with cores

of 1.27cm in diameter
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<A 8> gavle] Pt A= e st vA = JF

7h A= -1ToAAM See 2 GE7E vdEed mAE

U
ofk

1) &
BHe 1T A%AYL W A% 194 4G Ee BAAgle] F ol ®
T AZHoY A% 383 604 MULgANE F o] AFHA 2k,

A% 9doll = R EZANA 7HE Bol HEH Uk

Table 65. Effect of packaging method for whole chicken on Total Aerobic
Plate Counts during 9 storage days at -1+1T
(unit : log CFU/ci)

Bulk Wrap tray Aerobic polyvinyl
Day 1 2.69 3.15 3.15
Day 3 3.58 4.14 N
Day 6 3.58 4.14 N
Day 9 2.95 3.24 3.88

2) Coliform
29 -1Co AASAS Coliform= EZAFeN et A 717k #AARe] 79

AEHA &kt
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Table 66. Effect of packaging method for whole chicken on Coliform during
storage of 9 days at -1+1C
(unit : log CFU/cif)

Bulk Wrap tray Aerobic polyvinyl
Day 1 N N 1.3
Day 3 N N 1.3
Day 6 N 2.1 N
Day 9 N N N
3) E.coli

29S8 1T AFsAES  Ecoli= Coliformet 7o) A3 e} #47] 7k
AA G el Aol HEHA Fskrh

Table 67. Effect of packaging method for whole chicken on E.coli during
storage of 9 days at -1+1C
(unit : log CFU/ci’)

Bulk Wrap tray Aerobic polyvinyl
Day 1 N N 1.3
Day 3 N 2.35 1.3
Day 6 N 2.1 N
Day 9 N N N
U, A 1ColA S5 24P e7F v Eo vX& g3
N F
A7 1°éﬂr A 397tA 9] F e HAxFo fE ol A, vdE A
et xpolE o, A 6dolA] HlDEFNA 518log CFU/ i & &

S7tekd e, oldd BIF2 A 9deM = HAxAel Hste] fE o] £
of mlate] WG ¥ =A S A

=
£8 A 1ANARE A 90744 EFYee] W F @5l wshe wa
9ol b AA Fhskdm, MdEel AF 6AANTE P wol Frs
- A%e ug
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Table 68. Effect of packaging method for whole chicken on Total Aerobic

Plate Counts during storage of 9 days at 11T

(unit : log CFU/ci’)

Bulk Wrap tray Aerobic polyvinyl
Day 1 3.38 3.26 3.36
Day 3 3.44 3.82 3.55
Day 6 3.52 3.74 518
Day 9 3.82 4.19 5.78

2) Coliform
A 1do = H

kol A 39 o A
a8y A 643 A

axz

Aol A

Sk el 3] 7t
& 643 9ol 7k &

Table 69. Effect of packaging method for whole chicken on Coliform during
storage of 9 days at 1£1TC

(unit : log CFU/cir)

Bulk Wrap tray Aerobic polyvinyl
Day 1 1.38 2.24 1.62
Day 3 2.26 242 1.69
Day 6 1.82 2.78 291
Day 9 1.72 2.85 3.26
3) E.coli

A 193 A 3U7A Ecolis= *
A3 AA 9ol Ecoli= HE Y o]
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Table 70. Effect of packaging method for whole chicken on E.coli during

storage of 9 days at 1£1T

(unit : log CFU/ci’)

Bulk Wrap tray Aerobic polyvinyl

Day 1 1.30 1.54 1.54

Day 3 1.80 2.02 1.30

Day 6 1.60 N 1.88

Day 9 N N 1.95
U A2 AToA 5o 7 v vA= 9F
D&
A% 143 A 3dolA F8 W] & s HAXFo] fEd] £H]
W HE 2o Hlgte] o wA SAHAACY, AT 6deA= £GP #A
glo] Hls=gh A3s Bidvt

Table 71. Effect of packaging method for whole chicken on Total Aerobic

Plate Counts during storage of 6 days at 4+1C
(unit : log CFU/ci’)

Bulk Wrap tray Aerobic polyvinyl
Day 1 2.48 3.52 3.9
Day 3 2.99 3.08 3.37
Day 6 5.52 5.16 5.44

2) Coliform
A7 1L M= Coliforme Bl EHAAw AT Hax A3} HEHoo] X
Folld = dAEHA FRT

A 3= HAFEFHAA = Coliformo] 74ZE4 A
A AHE 1.800llog CFU/arf AZE ¥ lom, Qg A

o] HE5AH

A
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Table 72. Effect of packaging method for whole chicken on Coliform during
storage of 6 days at 41T

(unit : log CFU/ci’)

Bulk Wrap tray Aerobic polyvinyl
Day 1 N N 1.98
Day 3 N 1.80 1.65
Day 6 N 2.16 2.47
3) E.coli
TS Haxd s wels A 193 A 39, A 6= Ecoli7t
| Forom |MEFo] XANME A 143 AH 3UAAM= Ecoli7t

a8y TEs MEEF S dolve AW 1dAAFY A% 647bA BF
E.coli7} H&% A

Table 73. Effect of packaging method for whole chicken on E.coli during
storage of 6 days at 4t1T

(unit : log CFU/ci’)

Bulk Wrap tray Aerobic polyvinyl
Day 1 N N 2.30
Day 3 N N 1.80
Day 6 N 1.54 1.69

=7 F 19, 3, 6, 9%l AT F #5E Table 749 o] A4 194
= Z7o] 336log CFU/cn’ WER 0] 3] 403log CFU/ar’, AEE%

432log CFU/ar= ¥asxze] 714 A Z4Edo, A% 9dodes HE
glo] o] 526log CFU/crr &2 7} o 2},

juh)
i
i
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Table 74. Effect of packaging method for chicken parts on Total Aerobic
Plate Counts during storage of 9 days at -1+1C
(unit : log CFU/cr’)

Bulk Wrap tray Vacuum package
Day 1 3.36 4.03 4.32
Day 3 3.94 3.96 4.10
Day 6 4.72 4.63 452
Day 9 4.96 5.26 451

2) Coliform

HAaxgs JeHo] x4 A4 143 A% 3¢, A 6¥dd = Coliforme]l A
57 dgon, A% 99el=  153log CFU/ar? 1.38log CFU/ e © At}
gy A EFNAE A 1958 A% 9474 Coliforme] Zk2; 3 Z = .

Table 75. Effect of packaging method for chicken parts on Coliform during
storage of 9 days at -1£1T
(unit : log CFU/cif)

Bulk Wrap tray Vacuum package
Day 1 N N 1.53
Day 3 N N 1.30
Day 6 N N 1.30
Day 9 1.53 1.38 1.30

3) E.coli

E.coliv: BAXFANAN= A4 145FH A%
RN E A 197 E A 69AAE A
393 AF 699 1.30log CFU/cr’o] 1%

HEEA & hh

9U7HA AEH A fker fE ]
=5A e AgEGA
Ho A 143 A% 9delA =
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Table 76. Effect of packaging method for chicken parts on E.coli during
storage of 9 days at -1+1C
(unit : log CFU/ci’)

Bulk Wrap tray Vacuum package
Day 1 N N N
Day 3 N N 1.30
Day 6 N N 1.30
Day 9 N 1.30 N

Table 77. Effect of packaging method for chicken parts on Total Aerobic

Plate Counts during storage of 9 days at 11T
(unit : log CFU/cr’)

Bulk Wrap tray Vacuum package
Day 1 3.00 3.06 3.47
Day 3 3.86 3.44 3.09
Day 6 3.86 3.44 3.09
Day 9 3.36 3.52 3.84

2) Coliform
Coliform< X7 e e} 47 3kel et & 2ol flloy A4 9dol= W&
oA HaxAy ME o] EF o vlsle] Eohth

e
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Table 78. Effect of packaging method for chicken parts on Coliform during

storage of 9 days at 1£1TC

(unit : log CFU/cif)

Bulk Wrap tray Vacuum package
Day 1 1.30 1.30 1.19
Day 3 1.30 1.30 1.19
Day 6 2.10 1.30 1.30
Day 9 N 1.89 2.171
3) E.coli

Ecolix= WEHo] X%

o,

Table 79. Effect of packaging method for chicken parts on E.coli during
storage of 9 days at 1£1TC

(unit : log CFU/ci’)

Bulk Wrap tray Vacuum package
Day 1 1.30 N 2.30
Day 3 1.83 N 1.69
Day 6 2.10 1.30 1.30
Day 9 N N 1.30
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A 1A HAELA] 4.15log CFU/ciif REH 0] LA o] 6.25l0g
CFU/arf, A3X7ol 4390g CFU/arolgoen A3 3o #HAxFo
498log CFU/cii R E# o] EA 0] 6.63log CFU/cif, X &3E7 0] 4590g CFU/

Table 80. Effect of packaging method for chicken parts on Total Aerobic

Plate Counts during storage of 3 days at 41T
(unit : log CFU/cir)

Bulk Wrap tray Vacuum package
Day 1 4.15 6.25 4.39
Day 3 498 6.63 459

2) Coliform

Coliforme A7 19elA WHax o]l 130log CFU/cr’, HEH O]
1.60log CFU/cr’, A& x4 0] 163log CFUlog CFU/cii/ciro) o™, A
o= MAXFe] 241 Alog CFU/arEw) o] E7o] 3.05log CFU/ci
o] 233%log CFU/cr® RWEH o] x40l 74 wetow A% 143} =

of Hlard ol HE A

o
e 9

™
o o ol H

w Mow
o

P}

e

Table 81. Effect of packaging method for chicken parts on Coliform during

storage of 3 days at 41T
(unit : log CFU/cnf)

Bulk Wrap tray Vacuum package
Day 1 1.30 1.60 1.63
Day 3 241 3.05 2.23
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7h o see 2AgE e Aot §arv]e] TBARS @l vA= 9%

1) -1CA#

THES AL 11T EastiaA A =(TBARS) @2 543 A3
v A met Aol fldem, A7)z & AW =(TBARS) @
2 1-3Y4 o= Zol7k gl o, A4 99l 0.05-0.08msMA/kgo.2 A 1
o] XA = (TBARS) ¢l 0.03-0.03mgMA/kgell Bl8te] =4 =A%}
-

4 9o A EAEHERE AHWAF E(TBARS) #S ®Haxz Aol 0.05mg
MA/kge 2 HE#H A 0.08mgMA/kget Hd 3z 0.07mgMA/kgell H] 3}
FAAA 794 Aol (p>0.05)= §AA T

Table 82. Effects of packaging method for whole chicken on TBARS values
during 9 storage days at -1+1C
(unit : mgMA/kg)

Bulk Wrap tray Aerobic polyvinyl
Day 1 0.02+0.00 0.03+0.01 0.03+0.00
Day 3 0.03+0.01 0.04+0.01 0.04+0.00
Day 6 0.05+0.01 0.07+0.01 0.08+0.02
Day 9 0.05+0.00 0.08+0.01 0.07+0.02

* SE ! Standard error.

2) 1C A%

AL E 1£1Co BaetdaA AWAs =(TBARS) #& 57483 2% 243
geol wet ztol= gllom, A7k wE Aiks =(TBARS) #*2 1-3¥
FotollE Aok ey, A 9Uel 0.06-0.08mgMA/kg o2 A 149 A
Are) = (TBARS) #E¢1 0.03mgMA/kgell Hlale] A =45}
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Table 83. Effects of packaging method for whole chicken on TBARS values
during 9 storage days at 1+1C
(unit : mgMA/kg)

Bulk Wrap tray Aerobic polyvinyl
Day 1 0.03£0.00 0.03+0.01 0.03+0.00
Day 3 0.04£0.01 0.04+0.00 0.04+0.00
Day 6 0.04+0.02 0.03+0.00 0.04+0.00
Day 9 0.08+0.02 0.06+0.02 0.08+0.03

* SE ! Standard error.

3) 4T A#

A7 T 2FE A wel AL =(TBARS) #& =71 & 1deA =
0.02-0.03mgMA/kgol A om, A% 6ol = &P efol Al 0.04mgMA/kg
o2 T/ F 1¥9¥ 6¥4ztell zkel7t Al AT

Table 84. Effects of packaging method for whole chicken on TBARS values
during 6 storage days at 4+1°C
(unit : mgMA/kg)

Bulk Wrap tray Aerobic polyvinyl
Day 1 0.02+0.00 0.02+0.00 0.03+0.00
Day 3 0.03+0.01 0.03+0.00 0.04+0.00
Day 6 0.04+0.00 0.04+0.00 0.04+0.00

* SE ! Standard error.
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] S AHAA(VBN) S48 A3= Table
2ol A ¥ AA 3UoHE HAFTAo] 11.29mg% = HAEH ool 10.87mg%,
¥ 10.37mg%el Wlate] ko, A 6UME HAFXTo] 12.22mg%,
2 | 1mg% vl x o] AW A(VBN) g 11.44mg%ol H]dlo] =gko
v SAIARD o Aol (p>0.05)= AT
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Table 85. Effects of packaging method for whole chicken on VBN values
during 9 storage days at -1+1C
(unit : mg%)

Bulk Wrap tray Aerobic polyvinyl
Day 1 10.78+0.26 10.90+0.38 11.22+0.42
Day 3 11.29+0.54 10.87+0.10 10.37+0.50
Day 6 12.22+0.34 11.41£0.28 11.44+0.37
Day 9 11.87+0.25 11.23+0.33 11.55+0.61

* S E ! Standard error.

2) 1C A%

598 AL 1+1TCe) Bysds duza\i(VB
T A% 1905 1049-1094mg% Do, A% 3ol @iz WA (VBN)
w2 1045-10.96mg% = EFF ek #AGle] v =E A A

A 6ol e HAXe] 7H =% PEH ] o] 7
2 SAAJA FYxHP<0.05)7F AR, A 9del A Tel AWM (VBN) dk
11.03-11.47mg% = ¥ =3t A5 H ot}

Z
o
o2
o
ih)
&
il
f1
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Table 86. Effects of packaging method for whole chicken on VBN values
during 9 storage days at 1+1°C
(unit : mg%)

Bulk Wrap tray Aerobic polyvinyl
Day 1 10.94+0.25 10.49+0.26 10.78+0.04
Day 3 10.60+1.01 10.45+0.32 10.96+0.57
Day 6 13.32*+0.17 9.93°£0.45 11.25"+0.24
Day 9 11.47+0.31 11.11+0.36 11.03+0.45

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

xx SE ! Standard error.

3) 4T A%

THS AFEE 4£1Ce] HAsHEA G AMA(VBN) F43 Zdies =7
A= 10.73-10.80mg% R o™, A 3= HAELAG] 12.14mg%

2ol wmAWmA kel 11.08mg% et EAIA 193] (p<0.05) 7k

%ol 11.43mg% b= ol akel&= flslth

g 6o A Tl AMA(VBN) # HaXo] 12.18mg% = HEZ o]

o v dxdo] 11.549F 11.70mg% .t} =9k

—4_4

5

Table 87. Effects of packaging method for whole chicken on VBN values
during 6 storage days at 4+1C
(unit : mg%)

Bulk Wrap tray Aerobic polyvinyl
Day 1 10.73+0.08 10.80+0.23 10.73+0.29
Day 3 12.14*+0.14 11.08°+0.23 11.43"+0.38
Day 6 12.18+0.28 11.54+0.15 11.70+0.77

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

xx SE ! Standard error.
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<A 10> &0 TAFE e} A %7F TBARS #3% VBN gtoll vX& 9

7F RS x 4P AY2ErF Ha7]9 TBARS @l vlX& 93

FAFe Y AU =(TBARS) #2 A4 3dd& 2t 3ol we d=a
E o] 0.10megMA/kg, BEZ o] 0.08mgMA/kg, HIEX% 0.07mgMA/kglo. 2 =4A
e ko FAIAA /KA p<0.05)7F A AT

Table 88. Effects of packaging method for chicken parts on TBARS values

during 9 storage days at -1+1C
(unit : mgMA/kg)

Bulk Wrap tray Vacuum package
Day 1 0.06+0.00 0.08+0.01 0.06+0.01
Day 3 0.10°+0.00 0.08"+0.00 0.07°+0.00
Day 6 0.13+0.01 0.14+0.04 0.06+0.00
Day 9 0.16+0.01 0.17"+0.01 0.09°+0.01

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.

gy A 99 A E e HAxgy fFEH] Fhel ZHzt 0.19mg
MA/kg¢t 0.17mgMA/kg o2 v Z 4] 0.09mgMA/kgell Hsto] =4 =49 2
I FAA FI2HP<0.05)E E AT

ubeba] A 19 7 2AFEE A g A 99 Auakde g
S daxgel Mg wa aded et P sokth

2)1C A%

G APA =(TBARS) 32 A% 3d9l& 0.08-0.10mgMA/kg 2.2 A
g o1de] AAE g Aolrh flled, A 6ol Bl EAo] 0.13mg
MA/kgo 2 HAZAZS 0.20mgMA/kg™ WEH o] 49 0.22mgMA/kgol] H] &}
SAA 7L grokov FAAR fFeAkel (p>0.05)= 1t
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a8y A 9del A EgF e A A =(TBARS) 2 ¥ A X 4o] 0.31mg
MA/kgo. 2 vd 7ol 0.11mgMA/kg+= SAA A F22k0] (p<0.05)5 H At}

Table 89. Effects of packaging method for chicken parts on TBARS values

during 9 storage days at 1+1C
(unit : mgMA/kg)

Bulk Wrap tray Vacuum package
Day 1 0.08+0.00 0.09+0.02 0.08+0.00
Day 3 0.10£0.01 0.10+0.01 0.08+0.01
Day 6 0.20+0.02 0.22+0.04 0.13+0.01
Day 9 0.31°+0.04 0.21"+0.06 0.11°+0.02

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.

3) 4T A%

EdFEHE AW =(TBARS) #& A% 1A= Eaxgo] 0.11mgMA/
kgolomw, AEZ o] 4 0.13mgMA/kg o™ 1%3&%}0 0.095mgMA /kg= 2
Efo] 33 NFEFAT] SAH FI2Hp<0.05)S Bk A 3o =
A= Z o]l 0.17mgMA/kgol L on | ME go] T3 0.19mgMA/kg Rqom vdxA
2 0.15mgMA/kgo. = FAIAQ FAo](p>0.05)+= Aoy, HAEHo] XG0l
7V A F8EA
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Table 90. Effects of packaging method for chicken parts on TBARS values
during 3 storage days at 4+1C
(unit : mgMA/kg)

Bulk Wrap tray Vacuum package
Day 1 0.11%°+0.01 0.13+0.01 0.09°+0.01
Day 3 0.17+0.01 0.19+0.02 0.15+0.01

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.

G REge £FFes AFeEst guvle VBN gl vAE 9%

W = 39)= 10.11-10.73mg% = =+
o] glslom, Zﬂ% 90‘011*144 3 P%EH% el AW A (VBN) e Hax
7ol 10.48mg%, WE T ol £ 1391mg%, W& Eo] 10.77mg% = HAEZH I} A
2 A 199 dmAdAd gk Ao =St oy, AEH |2 o
AW (VBN) g2 =4 45 FAH Fo3](p<0.05)E Bt

e,
w2

=

Table 91. Effects of packaging method for chicken parts on VBN values
during 9 storage days at -1+1C
(unit : mg%)

Bulk Wrap tray Vacuum package
Day 1 8.66+0.09 8.85+0.54 9.07+0.20
Day 3 10.11+0.36 10.34+0.13 10.73+0.23
Day 6 10.36+0.29 11.19+0.39 10.50+0.56
Day 9 10.48"+0.37 13.91°£0.28 10.77°+0.13

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.

- 234 -



2)1C A%

EIAG e w A7)
mg% oo A 9Y el A
Zpol 7k Ao gl

G AW (VBN) g2 A4 1ol A= 10.78-11.22
T 11.23-11.87mg% = AW A (VBN) Fol <l

Table 92. Effects of packaging method for chicken parts on VBN values
during 9 storage days at 1+1C
(unit : mg%)

Bulk Wrap tray Vacuum package
Day 1 10.78+0.26 10.90+0.38 11.22+0.42
Day 3 11.29+0.54 10.87£0.10 10.37+0.50
Day 6 12.22+0.34 11.41+0.28 11.44+0.37
Day 9 11.87+0.25 11.23+£0.33 11.55+0.61

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

*x SE ! Standard error.

C
2AYEHE G ARG (VBN) g2 A 1dol Haxie] 9.81mg%, HEH O
X Ao 13.44mg%, H]EEZo] 10.81mg%old o, A 3do= HA XA 981
mg%, WEH X Aol 2054mg%, HIEEZo] 10.60mg% = WEH X4 A%
193 A% 3ol daxgolv HEd x4 SAAA Fo2Hp<0.05)E EAT

Table 93. Effects of packaging method for chicken parts on VBN values
during 3 storage days at 4+1C
(unit : mg%)

Bulk Wrap tray Vacuum package
Day 1 9.86"+0.32 13.44%+0.37 10.81°+0.46
Day 3 9.81°+0.32 20.54*+1.38 10.60°+0.22

* abc letters bearing a same letter with each raw did not significantly
differ(P<0.05)

xx SE ! Standard error.

- 235 -



B o] X]

fu
L.

2] el A 67.19% =

}o] (p>0.05)
g ol A 65.33% = 7Y e W

S

-

o
pad

A7 el

ul
=

-

o
pad

W7o E4

o

o}

LHER 91

=

=

2 pH

=

EAe A HEHe 50V, 255Hy, 5% B A

kL, 90V, 255Hz, 5% &< A=

=
I A

\

4, A3pgoF
2

7}

o) X o i 1 o 9 B ap N w
& o0 ol B MW o o N
ﬂ_Alo % ﬁo _DM ,u| £ ‘mlm WM ﬁo 1_ﬁ|1_ Ot
—_— ~ —
N o) 1)) ol < o B R
o K (5 W 6 B T 4 oo™
S S ) m G 4w
— =5 9 N K
S o H
L8 z ¥ o of  ® ﬂmey
q ™ 3 = Wm 1&0 "I ‘UI O ,ml ﬂ% NE
T i = i ul
m.mwadl = ﬂdl.ﬁo W%% _mmﬂdrﬂ.
3 - .
ﬂ?ﬂﬂ w3 wfrdpor I R -
"o W T o woN N ~ N
o ™Ko% P ) | — ~ Ap
o ~lo HL ‘Ul ,ul il &o zo X I~ Be
HL R ﬂxﬂ 07 MM Oru M; ﬂa = &o N Lt
— oF noo ) .
I R - e T o Y
L CEE ~ N W 3% No e To N =
[T i il i X0 N T
SRR R TN o X
A ) W g =W W 2N . ~ M
0 ~m - 5 ol No XX
= o ¥ o o ST N ) % T e e <0 W
—_ ) — — X =
TR TARR Ny T uo%%okﬁ
X oo o XN s i X gm0 < KR
— o5 o o o oz W E W
- I Sl 8T s = Ty
M%%Qmuuxﬂn@_ﬁ%%ﬁ% 4T
MW 2y V, o_u 1m Mo Ot we oﬁ ] A_A Wo vl N E. o N omo o
> S — 5 7o o = X 4 2 A o
oS o X < - X — m A Nodp ooy T
R <= N e S Ao
LeAEEREETLELT Eelz
&= T ° S i _— =3 .= s — B . HA_I
Fodoo T w oot R
T T gy BB o o T X T o & o NoE oo W
TR AT R T g TN e T OM <R
~ ol L 3% — BR T
N T A AR | = | B — M ~
ofi B N2 R R ~ o o o 2z o o o Ul < = AR
NN T 7 E K No B = T TN

- 236 -

dES HErHl ey @M= A9 Afol7t gl



ol
o
T
o)

=)

o)

1.65kg/05cm>0]

R

Fol wobgol uwheh Frhshe 7

Uglom AvkEle 50V(53)7F 1.38kg/05eme] 4al 50V (11%)

ATt

B o
0 _ ol

S

oy
B T

ok
o]
3=

4 2] 7ol A4 0.02%°]

R
A %

KeX
L

L

L

PSEWAY -0 A

ol
o0
TO
BN

file)

7
Njo

s

2] 0.04em Rt} oF

=
o

VBN7H= A gto]

A 7713kl

Ju

L

L

Ju

E RS PU=ES
o) Ze ek
o] Aom AAHow

%

)z

R
L.

=

o

] 2]l A

A
of meh ARl

3}
=

7}

=

o

arziel =Ae] pH=

]

ge Ann e

50V, 5% A TelA 01lem® t}
e ST
s Al 7ho]

j=23

<1

e
et

o))
T

</

X

|
%

el

wmo

el
00
T
I

o

tges S

=
o

3ol

Q]
=

79 #Fol7t 1
VBN7I= A%

7}

pu

R

L

R

=

o

ep)

2 o= TBARS #t7H7F

] %

s

pH W 3h= WA gho] whepA

<

<
o
_,_i

1.

T
=

A A be] 57}

’

ol
%

el
00

e}

=

=

Aol

=
L

#7713kl ule}

Aol A e A g3kt

- 237 -

==
E=

WA gkor, AR



ki = R

=

g

Lexo] uf

=]

EAs

=
]

L]

B} 2180 A

]2

A

1l

b eI THP<0.05).

R

7

q_mo

B8

)l

R A

L

R

}ol (P>0.05)

R

2 eyt

o]

o]

ol

K

R

o

(59~617C)
ZFol 7k A} (3

)

\

R

R

JER T
o e 71590 A

[e]

=
3}
=

57k

=

¥} 31-L-of A

Fo]

1

]

A

A A TFAN 24
5

of #A el

F53 TH(P<0.05).

i<

FA

ke

o=

_]

%
&

5

el

ERH AT

7
Ko
~

N

el
EO
i
sl
S
o))
NI

L

o))

ARkl whefA

=]
=

g g

o

AR

o= ]

St
bt

e

Fe YHER e, AF7|te] =+

Z o)

7

1
.

o

[
- 238 -

7}

=
<)

FA )0l

-
gul

e ot sl gl b

A 2] oF

&

4 o= TBARS %2 VBN

q %

s
!

HN5E

=
€]
I~
=

.

]

o
7



Z Aol7t st

L.

o

1=

EE2 5C(THS 29C(T2)E & wf B
pZs

o |

Bt
=

hmy

=

=

A om Ay

S5 B Wztsel eEr 67C(THY wo] Fit

S

it

3} E.coli, ColiformelA

=

o
[¢)

& AT

ol

EASEVES

=
=

ol

A
vy zhe] ==& 85T

1

Wzl =7 ARVIE F ogav]e] nAEed v

I} E.coli, Coliformol A t© w& Az}
o] A #FEol #AGOl
<AIE 5> 257t Hav] e

o}

T T I
o] © ! o woH o
% M o W T
R oy =7
= U A#T T ook K
= o =
S = omoN )
ﬂir rm B N Mr
SR Aal R
TEE LTz eEE P
Ewgy wdzT®IOR
m ° m ~ HT aN] =
S X ) o =~ Mok ) B
"o A= i i
SRR % ST 2
i - m N — -
g g N o
p— Ef H M_wE A
. 0 ‘.:1_ ﬁl ‘ml ‘u__ﬁ H
DomT w5 o) ol
SRFE omT e Na g
Rl o
—_ ~~ ) Iav )
EWNT  woaow BRI
S oo Mo X omp woap
S F g 0w TR g A
S B g ¥
S ® 2 i AR T% Ao
Trg ERy LT
" N 0 N
T WWM%M%%
FEL L¥zrdxcz
0 2 f.m _*0 q —_ ‘m ,‘w
() mD. =0 p\W & T;oT N
o Y T W . N R
IR B X F oy
EE FTewgwra™

B

[e]
=

L
L

& 2063%9F SHE o]

I A% 6L lA

Ay
e i

Q)
=

fo] 22.23%= A

598-6.002 A7 3
- 239 -

L

L

ol A

A% 19

L
.

st o AF 9o &= 6.12-6.1602 7 =9kt

7F

1719 pH

=

b AFeE -1TCoA
(e}



o] &}Fo] (p<0.05)

o)

B

|

o))
.50
ﬁo
!

el
0

o))
Y

b

)

—_—
1o

4

N2

_—

0

2 vergi,

BAh

=
=

ngeshe woel 2

g]

]

10

- 240 -



3t

3R
-

U AFeE 4CoA B9

ol

eyl

AA S 92 p<0.05)7F APgem, 7}

152 (P<0.05),
o] 2}l (P<0.05)

=
=

e}

=
=

‘IQF
gol wel SAAS F o2kl (P<0.05)

R
.

K

F

ol

& B3t

(P<0.05)

oh A= 1Tl A

~

3

IR

3

6.05-60.6 2.2 H] =

L
L

A% 149 pH

z3!

%
R

2ko] (p<0.05) 7+

7herA) e

=
[*

ol A A%7|3kol

ol

= 719 89l

2 Aol

°](p<0.05)7F A At

o]

|

=l

%
%

Foll A1 B A A QD 2] 2k (p<0.05) 7F

gk A== 1TCAA

o M=

Q)
=

HAo, A% 9

o]

FE A 99A St

el A

3¢

2}

A

A 9U7A A &H oz ol o,

1
L.

-
X

g o]

wrel A,

 9del M=

d

&

I A 6Ll A= Aol 7t gl ot

o]
=

o]J

LHERst T

719k FAAQ el 2ol (p<0.05)E

vl A5 4T A

3

3461%, #E#H o]

Ax7o]

Aol A=

- 241 -



ol 7t

hyA
e ul

Bt

=

=

o] 35.19% =2 |WE o]
] 2} 0] (p<0.05)

A
&
[e]

[e]

I
°©
T

]

R4

vd|
K

29.99%,

7}

10°

jpace]

ol A= mAgE WMkl nA =

s

¥

tel skt

5

OJ—OL];]__

5 4]

=
=

Foly e, H

skl FEF o

S

o] A== Ao, Coliform

-
X

=13

ol wep 2 Aol

e Ha
jT_

AR o, A 6dollA] ndEA oA 518% +

R g

HE o] EFolA A

o] X

=
=

A% HAZA H|

L

.

s
Q]
=

9

JF

g
3 A% 3974

A
()]
=

1
.

1o = Coliforme ¥H3

-1Cd A

A1

10
A3 A7 9ol E.coli

pu
R

=

]

ek A%717kel wrfle] Ael
A% 193 A% 39779

we} ol

F713kel ARl Al A

%
o A5 4ToA

7F ARG 1T A
U A 1T A

E.coli

q_mo

S Halth

XO
B

3 HE o]

F

XO
B
el
£

rvze)

Nr

?_}__

DEEL T

L
L

gokot e el

=5 %]
717Vt Coliform©]

=
=

Coliformo] #

1

.

ol A

3

AL
s Y

I le=
NAHE H=A

3d

178

A

Coliform2 7 1494
T —qﬂ.

-

%
N

R

z

- 242 -



= E.coli?}
E.coli7}

, A 6ol A

ol A=

oW

A% 1dol A FH A% 647HA &5 E.coliZF A E% A

pu
R

o] 4.32
ZFo] 52607

ol

No

-
X

glo]

|

& S

Aol 7}

ax

2l

Coliform<

1.53log CFU/cr’ 2} 1.38log CFU/cn©) 9 T

747

9 ol =

Q]
=

B A 6271

1.30log CFU/crife] &5t}

nf, A% 1T A

o))

;io

P owgont A

_&O

—_—

0
N

22!

%

2

Coliform<

&

vh A= 4T A

%ol 6.25,
Zo] 6.63,

Ay
e ul

o] 4.15 WEH o]

o] 498 HEH ]

EEE

=2}
=
3dell= W=

ol

No

Ay
e i

hya
e ul

e ol AFL =7 TBARS #3 VBN zholl 1

sz
X

°

Ta17]1¢] TBARS gholl vl x]+=

=

=7}

Fo) = (TBARS) #+<& -1CY 1T A AZoNA

AL, 4CTAM = 193} 643t Aol 7b A9 gl

2]

;(] 1:101—/\

- 243 -



jlN

R b

=
=

SHA

gfob dARlol W=

A% 1ol A= 10.73-10.80mg% A 2=, A7 3L ol A

10.49-10.94mg% % .,

T} 4Tl A

L
.

AR fol 7ol

R
.

%l 11.08mg% <k

o] 11.43mg% %= refztol= gl

o] 12.14mg% = || E 7| o] L H 9

2}

I

(p<0.05)7}

g ek A7¢717ke] TBARS #t# VBN ghell A=

[S]

15

v
X

AF 10> FE5)

Bo} Agem=rt garle] TBARS kel nl A&

4

23!
o)

)
il

& 0.07mg

3L X
-

Fo] 0.10mgMA/kg, BET ] 0.08mgMA/kg, 12

EEEE

w2}

Ej <]

2 ZH(p<0.05)7F A3tk

o] 0.31mgMA/kgo. = vl

Fo] 0.11mgMA/

3

CEE:

A

I

ol

1CAAME AH 9

ked= A

Hylow, 4TAM A

Fre] 2Fol (p,0.05) &

Z] o]
b B

BA

=
=

9] 2FH(p<0.05)

Z=7F ga1719] VBN ghell m] %]

=

4(VBN) #2 zkel7k A9 glolem, 1T

il

)

-1C AFeA £
Aol M= A 9ol A Zkel 7 A Itk

RA

=
=

2] ZH(p<0.05)

- 244 -



c—
4

2 2EHAF 02| 7|0

22!

N SAel Ay,

% 98

T asEd war) At

gl

B

=
=3

R At A

3

kAl ol A

=
=

+ /\g xﬂ

%

7hste] A

=]
=

o4 PSERA, 97] @ %9le)

Faak =A ) AA G ef =A

g

- 245 -



w_.n.mo

o N
ko)
Jmu_.o
BN
3 [ETH
—_ L ._aoo»
~ W o° K il
. o w B TEREa
~ ‘.:1_]0
= N o o Y pEEne
T O - M10 N _],_mo il <o g
o X 3 m%]o? T | X
o o WM wy RO | =W R ol o X |70 WMo
T T 0 Moo T o= T | ok
N B s R B Ay i
R b B o of B A R T gk EK
=) | off of ) =0 g of T X0
3 TRAOIELD ST L | ®T
R =R o R B N
o | = W HFEFE X
o W = u_xUMﬂmmo] o5 o |y
,I__/l Mnouo dldﬂ Oaﬂlq#n;.ﬂ __07 lor o
w | N %mﬁ,ﬂu%ﬂ%%ﬂogmﬂ%
M M T A4 oo B T o A | oy oy
iy > A =
o#ovﬂaﬂ:eﬁ%ﬂﬂﬁﬁl ueﬂqmm_ﬂm,ﬂuxm MM
.ﬂu.L ,_#ﬂ 1_7|Lﬂ‘0| _&.E W ,n__/uLMﬂﬂu_-o Et T En_ E,ﬁ ~xT X
ﬂﬂﬂﬂﬁﬂ szﬂﬁiio AP A
SOy W%%?ﬂrmﬁmmxxx% B
xE A ™ ~ Mo EK ~ WX o o o o | RORY
=T < %4 AR = ol e NIl [ A
MR RT o T AT b A H |y
ol 2 = omo ge | A AR w | AT
—_
—~ —~ —~ N
h H S H S SN =0
i o L
| T8 X8 %8 b
~— ~— ~— \_ﬁ

1

7o
gy

N
2]
Hr

Ceul

B

el
1

B

7t 1&F @ %(2001 ~2002)

o

N

K

A9 A%

ki3

A kel €]

5

<A 1>

EA A7l w

B

ol A

7}

=]
=

s /lg ;(ﬂ

Al ArgeAA &

[e]
=

- 246 -



=

R

ZFell ut

=]
=

FA ot

e W Z2h0A A
[e)

=]
=
71

}

9
pul

1 /Kg xﬂ

[}

7Fel 2]

Aol AbFEA A

3|

Pz
™

I dIdSA L A=

o

=

o]

<AE 2> ATA

=

FahA

B

o
e

O

A&7 el

=i
=

w]e 4

=23

=l

o
Nl

=
K3

Aol =AY

[e]
=

kAt

bl ey

54, garlel S7e
[}

of o
aga A7zl wE

Aol mA =
4

=

=1
Ao gz BoA 5

%)

s
™

steic.

S

sy
—a=

sfe] 1

S

of i

A Zko] §harv] €]

Age]

H,
. 22 1l 5% (2002 ~2003)

N
=

T

N
b

K
o

<A 6> =l =A%

b o,

°

4
- 247 -

o



BK

4o
e

<AE 7>

Al (F)A

Bk

217 5ol

N 39 Ae)zAbel A

A AL 7HE07N 2) ]

bol

o
<

o

2} Abeis 7hol A

bof Bkl

S

of

W A A Eo H] X

-
it

7F srarzl €]

A
i
X4

<Alg 9>

3

RSEEIPERS

Vs

=]
L=

W 7kel 72k 20(T1), 40(T2), 60ppm(T3)&

=
=

(HOCD

bt

EFAT g3r] A6

I~
T

teach.

S

Zo wrav)e] =A A

o} 32 W %=(2003~2004)

o

SERE

3

7
N

O

jze)

il

—

X
Hin

3170 KAl A AANZHRAIZE WE, 2~4A13F, 4A17E o)t EAR

A AZHEARE P, 812412, 124]

o %

|

A

[e)
=

pasel

)l

- 248 -



A ERE

=AA

FEYS 2Asg 1 e

.

™
pzel

7A

wir
i~
ofr
)

—

jop-

ugel

K
X

o

<AE 12>

0

K
B

<A 13> Harv) e

pariy
1o
el

22l

o

<A 14> Ha7)e] 2HAFEH S A= nAE Hste n A=

5!

—_—
1o
oy

22!

b ek,

fol 73

S

o] mgE Wstel o

[e]
=

A7 3k

-
= o

]

&

gle} A% TBARS ¥ VBN gtell v

€]

P

719l E

S

<AE 15-17>

3k

B

—_—
o
oy

B

b,

bl 795

°] TBARS #+ VBN kel ®isto] g

o
=

A 3k

B
A

A S sar) Abe

B

O A

- 249 -



o A
HO_ZWI%Q\”A_I
) Oﬂ ‘:‘_OE]
H.M,WX _ﬁﬂﬂnoo 1
AL R
oy = ,IEUHE,U_I - K
ﬂHﬂeXEA]ﬂN‘mM ,wrioﬂ 5 5
S el ~
ﬂnouwﬁﬁﬁdﬂﬂeaﬂw WHZoTﬂorMm] 5 —
= G~ " N e o o W A © 0 &l N =
B o KT e PRI R z 5.5 *@
T piiiiik Frifze g 5.8 22
Ne \A 0 EL.EO_/. 5 o
N z?,ﬂuuﬂwl%ﬂnﬂlliomﬁ dﬂd’TMmiﬂWW o) Orlcr-ﬂ ﬂoMﬁ
bo ﬂovgroﬁvﬂ,y E}moo%./ ix g T R
ok R T &7_# T B I = o
<0 o E@.lmmo . r- E;ﬂylo 9 <
= Mo Nk A T ™o < SR £ oy
=K 1o® ‘Dr_l o ) ._II‘VI —_ E.L TJ ,wﬁ EE "o Mo MM ﬁ bo 0 \m_wl
S EEAA_.zdogx N o R T u4mﬂ17r X B
m% " T N o) T V?Wﬂﬂﬂw} o
~ X - —_ A 7_|ﬁl o o »AL =
. g%u.édrﬂmoﬁ wmﬁwo_}gz ng_ﬂ@ﬁ%% M2
s T Qmoawﬁﬁmgg.ﬂ%1% & %}4%;%% i
_ziﬂaﬂtuﬂﬁmmutmmoaﬁﬂ My B KE Mﬂ“] 1:7771__;|m1ro dl_i
Lo D ® 10° S BT 5o oo W ™o T B s 4 o} 5 =2 - 8 o
_zqno_ziﬂ.s?m ﬁﬁ_ﬂo#_>z% éﬂ%mw% o oF
%m_xkownvﬂﬂ ﬁmxHL?w@%ﬂz %%W% o~ n
NFL o _ k) H;r z,f O#E C.._ _ o N o En_ o ,n__/iw_ HLL 17_;1_ ‘..m“._ = _ ;IIH
= T T ~ S = g P T n o 4 oM o = %
= o T o+ N — L = N ,m.‘_or o Moo B ol
]7nﬂmo7ol MM-EA77ﬂWﬂMWVLdﬂ|H &oﬂ7 ]Llﬂl nzo
7EoﬁoﬂLaaﬂeﬂ}WlﬂN]@ﬂMVﬁeoL Mu}EUrmA;oﬂm =R
o o ,mquolnomﬁﬁcx% A il
il Qm«d&r%ﬂ&rﬁ&oéﬁﬂé@aai mﬂ%diﬁuwew o
4ﬂ%?%_ﬂ oo oF o oH o= o E ol ﬂwxﬂ oA o B
Mﬂﬂ& ﬁaﬂabﬂoﬂu%ﬂ@@ﬁmﬂghw ﬂ%ﬂoﬁo%mAi o
N X G _\A_"AIX — ‘_Jl,l -~
- ﬂ g Wﬂ HE,FA o ‘W_AM _ Mo ol Mmrw g HE %O 2o I ok Wﬂ A \‘WL ofp XO Mrm I Murﬁ M o i
_,wukae o»_dﬂmamﬂ%%aaﬂ}w’%;u@ @@M_wwmx%ﬁwmm vmwmu
0 '~ —_— —_ sl J-_ ~
zmo%mzzlquﬁogémaﬂﬁ%ﬂq g N - &L
A V ™ - ol Ny o o At 1A h ok =3 o M NroTn R NN = ~ 0
O O HN%Vﬂ'HEﬂﬂi% L = X __omﬂﬂoei]:i]ﬂo
Oiﬂﬂqﬂos W VJ%T ° = e 1§m7gwo
xzr_Pio oy ﬂqﬂ_uuﬁuljllk]év -~ M = W 9 H o el
Nlo mb ! ) = X T BN o < et g & o T
go X W:.EOQ7 ﬂmmaﬂﬂﬂ1M T
= B R = w o= ™ N RN =
© T < B 1ﬂ5zmﬂo %0
e - ﬁ%aww%mﬂ Vo T
@) o E4ﬂﬂArL0r|O
o O umq_ﬂ
O 7M%HO
T

AA A e

l__‘_
L

TF=%
=l AgAolAnt ¢
- 250 -



o

(l

o

3]
pud

ox o]fo] Aefitr}.

]
ZS|

Mol A<

A% 7%

=
=

T 509-584HEow T

| dwe AAHom A

= =]
= 0°

gl

=
-

3 Ao=R o

3 oF

1715 sl

e

il
ol
e
[y
)

ol
-

—

o]

1
o

4

iy

)

A

o]

i
jo

N

o)
~

e

o
4

A7t v PR

L
L

%)

= o

Feibet

4719} zrol

o

!

u, S 2 st

L
R

A of =]

ol

00
el

ol
B
Kl
il

T

o)

-l

K0

B ATole S8

A1 A

]

& 3 99

= HarlY

9] B A

i

mo
y
o
)
ot

el

tol @Az 7y

=l e

AWk 291

8o 7}

A7 &2

Td Aot

- 251 -



A 2 A

)

Bl
_ZT

o

o

=
QLN

7F

J

%
h=}

<
T

7}

J

=
™

s /Kg xﬂ

<]

A

25

ko)

94

=

oAl 7]E9

L
I=]

1

gt

=
T

ate] 2

S

7}

tol 253 oAl 7]

J

%
h=}

A 7}3]

A A7

[e]

=3

AALR

o

=

A 0.3%=

50% =
A7l A AR

Al
EFAATA 0.3%=

=N
sy
a

¢

wK

TA|7HS 8~12

A
= 71

==

tol =AA7A ] 3

9

B

100kme] o] <Az

[

=
=

R

ol A

[e]

b, 5
A
h s, SAW AFALE 1~247k0]

©

°©

a4,

<]

1
H

k<)

Al 9 7t e
2
F= 27005 ©]

A7kl

m

o %A}

fsig
=

A, A& ad

- 252 -



o
e
N

!

o
ﬁo
o

el

ol

5Co]s

1
.

By S

il

7h a7

L !

k]
pl

1=

.
H

]
ZS|

o]

Hide] wg g7 =eho]o}

2=

o]
pad

}3] =], 23(3) 221 - 226, 2003)

}of oF

AlA

A8

[e)
=

of

]
=

FA9 A

1+, 20:85~89, 2003)

1l

ki3

A mofel €]

&

2)

1o

o
Qf

(54t

y
)
!

K

Lo & wav] 9

%

3)

t3], 2002. 549)

3], 2002. 6¢)
3], 2003. 6¢¥)
+3], 2003. 649)

S
S
S

+3], 2002. 5¥)
ah

3], 2002. 11¥)

A(EF4EA%88], 2002, 119)

2}
2}

).

it
[l
o

<

I

R

9l

P

QS

(==
A

(=4

=
=

(

E

<

A

3

- 253 -

579 4
o] HQ VA= g

-

pil
k<)

pul

k)

7}el

h=}

=]

15 83] A, 24(2) 115 - 120, 2004)

4) AtA ool ¢

114)
9) =7 A o] At warv)e v

3) BEA



=ak2] 83, 2003, 109)

(St ,

10) 74 Z=AFged mE &9 4 3 nAEHsH (A E83], 2003, 10
)
=

2003. 104)
12) BA34 F A 2 QrEde] v AE gl MAE 9%
(Z414%318], 2003, 109)
13) $A9 Fstxgdel Be gaurle $AEH(FEAANR ). 2004 69)
14) %A9 Eszdel sy FAST WAL JYEEAANG3,

2004. 64)

SAE dEe= 3 B AFARES A, =A 2 25 uE e
T Hgo] 7t AoR B FRstaA g Ed B AFARE A iyl
o A7 T vAEH S A=k gl wel BESe] B9
of Hlgte] AFAdol AN v AE Hol FF FES Azl dE B

H 6 & AFNLntgolAM =&t sielatst 7|=F 2

O &A1 At w7 (=)

O HACCP in meat, poultry and fish processing(Chapman & Hall)
O Processing of poultry(Elsevier Applied Sci.)

A2 SAMNH FEAA

g gav] we rhedat =4 A

n) =] HACCP 4 s Al - wh<t

A5 FAdE vrd (L)

OO OO0

- 254 -



HN 7% 124

Ali, A. S. A, Harrison, A. P. and Jensen, F. 1999. Effects of some
ante-mortem stressors on peri-mortem and post-portom biochemical
changes tenderness in broiler breast muscle: A review. World’'s poult. Sci.
J. 55:403.

AOAC. 1995. Official methods of analysis.(16th Ed.). Association of Official
Analytical Chemists, Washington, D.C.

APHA. 1985. Standard Methods for the Examination of Water and Wastewater,
16th ed. American Pubic Health Association, Washington, D. C.

Berrang, M. E., Buhr, R. ], Cason, J. A. 1999. Campylobacter recovery from
the surface and internal organ of commercial broiler carcasses. Poultry
Science, 88nd Annual meeting abstracts.

Berrang M. E., Dickens J. A., Musgrove M. T. 2000. Effects of hot water
application after defeathering on the levels of Campylobacter, coliform
bacteria and Escherichia coli on broiler carcasses. Poult. Sci, 79(11),
1689-1693.

Burkett, R. F., Thayer, R. H. and Morrison, R. D. 1977. Supplementing
market broiler rations with Lactobacillus and live yeast cultures. Animal
Science Agricultural Research Report. Oklahoma State University and
USDA, US.A.

Bilgili, S. F., Moran, E. T., Jr., and Spano, J. S. 1994. Impact of transportation
stress on blood chemistry of male and female broilers at two ages. Poultry
Sci. 73:124(Suppl. 1). (Abstr.).

Cassens, R. G., Marple, D. N. and Eikelenboom, G. 1975. Animal physiology and
meat quality. Adv. Food Res. 21: 71.

Cashman, P. J., Nicol, C. J. and Jones, R. B. 1989. Effects of transportation on
the tonic immobility fear reactions in broilers. Br. Poult. Sci. 30:211.

Freeman, B. M., Kettlewell, P. J., Manning, A. C. C. and Berry, P. S. 1984.
Stress of transportation for broilers. Vet. Rec. 114:286.

Fletcher, D. 1991. Ante mortem factors related to meat quality. Pages 11-19
in Proceeding of the 10th European Symposium of Poultry Meat. T. G.

- 255 -



Ujjttenboogaart, and C. H. Veekamp, ed. Spelderholt Centre for Poultry
Research and Information Services, Beekbergen, The Netherlands.

Hargis, B. M., Caldwell, D. ]J., Brewer, R. L., Corrier, D. E. and Deloach, ]J.
R. 1995. Evaluation of the chicken crop as a source of Salmonella
contamination of broiler carcasses. Poultry Sci. 74:1548.

Jin, L. Z, Ho, Y. W. Abdullah, N. and Jalaludin, S. 1998. Growth
performance, intestinal microbial population, and serum cholesterol of
broilers fed diets containing Lactobacillus culture. Poultry Sci. 77:1259.

Kim, S. M., Kim, D. G,, Sung, S. K. 1997. Effect of electrical stimulation on
meat color and lipid peroxidation in korean beef. Kor. J. Anim. Sci. 39(2)
191-198

Knowles, T. G. and Broom, D. M. 1990. The handling and transport of
broilers and spent hens, Appl. Anim. Behav. Sci. 28:75.

Laakkonen. E., Wellington, G. H., Skerbon, J. W. 1970. Low temperature
longtime heating of capacity, I. Changes in tenderness, water binding
capacity, pH and amount of water-soluble component. Journal of Food
Science. 35 1 175

Line, J. E., Bailey, J. S., Cox, N. A., Stern, N. J. and Tompkins, T. 1998.
Effect of yeast-supplemented feed on Salmonella and Campylobacter
population in broilers. Poultry Sci. 77:405.

Linton, A. H. and Hinton, M. H. 1986. Prevention of microbial contamination of
red meat in the ante mortem phase: Epidemiological aspects. Pages 9-23 in’
Elimination of pathogenic Organisms Meat and Poultry. F. J. M. Smulders, ed.
Elsevier Science Publishers, New York, NT.

Mead. 1989. Processing of poultry. Elsevier Sci. Publishing Co., Inc.

Mielnik, M. and Kolstad. N. 1991. The influence of transportation time on the
quality of broiler meat. Norwegian J. Agric. Sci. 5:245.

Mitchell, A. M., Carlisle, A. J., Hunter, R. R. and Kettlewell, P. J. 1997.
Welfare of Broilers during transportation: Cold stress in winter—-causes and
broilers solution, Pages 49-52 in Proceedings of the Fifth European
Symposium on Poultry Welfare, P. Koene, H. J. Blokhuis, ed. Wageningen
Agricultural University, Wageningen, The Netherlands.

- 256 -



Mulder, R. W. 1996. Impact of tramsport on the incidence of human pathogen in
poultry. Misset World Poult. 12: 18.

Nicol, C. J. and Scott, G. B. 1990. Pre-slaughter handling and transport of
broiler chickens. Appl. Anim. Behav. Sci. 28:57.

NRC. 1998. Nutrient Requirements of Poultry. National Research Council,
Academy Press.

Onifade, A. A., Odunsi. A. A, Babatunds. G. M, Olorede. B. R. and Muma, E,
1999. Comparison of the supplemental effects of Saccharomyces cerevisiae
and antibiotics in low-protein and high-fibre diets fed to broiler chickens.
Arch. Tieremahr. 52.

Owens C. M. and Sams, A. R. 2000. The influence of transportation on turkey
meat quality. Poultry Science 79:1204.

Parker, R. B. 1974. Probiotics : the half of the antibiotic story. An. Nutr. &
Health 29:4.

Piva, G., Belladonna, S., Fusconi, G. and Sicbaldi, F. 1993. Effect of Yeast
dairy cow performance, ruminal fermentation, blood components and
Manufacturing properties. J. Dairy Sci. 76:2717.

Rose, A. H. 1980. Recent research on industrially important strains of
Saccharomyces cerevisiae. In: Skinner, F. A., Passmore, S. M. and Daven,
R. R. port(ed.) Biology and Acrivitis of Yeast. The Society for Applied
Bacteriologt Symposium series. 9:103. Academic press, London.

SAS. SAS/STAT. 1998. SAS/STAT user’s guide. Statistics. SAS Inst, Cary,
NC.

Savenije, B., Lambooij, E., Gerritzen, M. A., Venema, K. and Korf, ]J. 2002.
Effects of feed deprivation and transport on preslaughter blood metabolites,
early postmortem muscle metabolites, and meat quality. Poultry Sci. 81:699.

Sedlacek. O. and Rucki, J. 1976. Presence of residue of drugs meat and
intestinal caves fed on a milk mixture, VW, Med./Prage. 21:137.

Shackelford, A. D., Childs, R. E., Hamann, J. A. 1969. Determination of bruise
rates in broilers before and after handling by live bird pick up crews. U.
S. Dept. Agr. ARS. 47-52.

Sinnhuber, R. O. and Yu, T. C. 1977. The 2-thiobarbituric acid reaction, an

- 257 -



objective measure of the oxidative deterioration occurring in fats and oils.
J. Jap. Soc. Fish. Soc. 26, 259-267.

Thomson, J. E., Bailey J. S., Cox N. A. 1979. Phosphate and heat treatments
to control salmonella and reduce spoilage and rancidity on broiler
carcasses. Poult. Sci., 58(1), 139-143.

Tortuero, F. 1973. Influence of implantation of Lactobacillus acidophilus in
chicks on the growth, feed conversion, malabsorption of fat syndrome and
intestinal flora. Poultry Sci. 52:197.

Troeger, K. and Woltersdorf, W., 1990. Electrical stunning and meat quality
in the pig. Fleischwirtschaft. 70 : 901-904.

Troeger, K. and Woltersdorf, W., 1991. Gas anaesthesia of slaughter pigs.
Fleischwirtschaft. 71 : 1063-1068.

Turner, E. W., Paynter, W. D., Montie, E. J., Bessert, M. W., Struck, G. M.,
Olson, F. C. 1954. Use of 2-thiobarbituric acid reagent to mea-sure
rancidity in frozen pork. Food Technol 8, 326-330.

Veerkamp, C. H. 1986. Fasting and yield of broilers. Poultry Sci. 65:1299.

Wal, P. G. van der, Reimert, H. G. M., Goedharts, H. A. Bngel, B. and
Ujjttenboogaart, T. G. 1999. The effect of feed withdrawal on broiler
blood glucose and nonesterified fatty acid levels, postmortem liver pH
values, and carcass yield. Poult, Sci. 78:569

Warriss, P. D., Bevan, E. A. and Brown, S. N. 1990. Time spent by broiler
chickens in transit to processing plants. Vet. Rec. 127:617.

Warriss,P .D., Kestin, S. C., Brown, S. N., Knowles, T. G., Wilkins, L. ],
Edwards, H. E., Austin, S. D. and Nicol, C. J. 1993. The depletion of
glycogen stores and indices of dehydration in transported broilers. Br. Vet.
J. 149:391.

Warriss, P. D., Knowles, T. G., Brown, S. N.,, Edwarsd, J. E,, Ketlewell,
P. J., Mitchell, R. A. and Baxter, C. A. 1999. Effects of lairage time on
body temperature and glycogen reserves of broiler chickens held in
transport modules. Vet. Rec. 145:218.

Warriss, P. D., Kestin, S. C., Browm, S. N. and Bevis, E. A. 1988. Depletion

of glycogen reserves in fasting broiler chickens. Br. Poult. Sci. 29:149.

- 258 -



White, F, G, Wenham, G. A, Shatman, A. S., Jones, E. A., Rattray
McDonald, I. 1969. Stomach function in relation to a scour syndrome in
the piget. Br. J. Nutr. 23:847.

Whyte, P., Collins, J. D., McGill, K., Monahan,. C. and O'Mahony, H. 2001. The
effect of transportation stress on excretion rates of Campylobacters in
market—age broilers. Poultry Science 80:817.

Witte, V. C., Krause, G. F. and Baile, M. E. 1970. A new extraction method
for determining 2-thiobarbituric acid values of pork and beef during
storage. J. Food Sci. 35:582.

Wu, F. Y. and Smith, S. B. 1987. Ionic strength and myofibrillar protein
solubilization. J. Anim. Sci. 65 : 597-604.

Wu, J. F. 1987. The microbiologist’s. In: T. P. Lyons(ed). Biotechnology in
the feed industry. Alletech, Inc. Nicholas ville, Kentucky.

Yang, H., Li, Y. and Johnson, M. 1999. Cross-contamination of Salmonella
typhimurium on chicken skin during chilling process. Poultry Science,
88nd Annual meeting abstracts.

Yang, M. H., Park, H. K. 2000. Effect of electrical stunnings on the quality
of broiler breast meat during slaughtering. Kor. J. Anim. Sci. 42(1)
101-108.

Yeo, J. and Kim, K. 1997. Effects of feeding diets containing an antibiotic, a
probiotic, or Yucca extract on growth and intestinal urease activity in
broiler chicks. Poultry Sci. 76:381.

Young, L. L., Reviere, R. D. and Cole, A. B. 1988. Fresh red meats: A place
to apply modified atmospheres. J. Food Trch., 9, 65-69.

Zeidler, G. 2002. Improving HACCP system performances and poultry
operations using remote monitoring and controls(RMC) technology and the
wireless system. Poultry Science, 91nd Annual meeting abstracts.

EBCHAL 1975, A o SEEEOREE & E. A g 18(4) 105-108.

W WEEH MANUAL HR e/ o e il g 2E

A4, ), AES FEL. 2000, ATEA(MSPF) e /\hﬂﬂ A7 SAA
A dF FulzdHE, &) 2 AW 25 vAs 9% dasEAdSd

8} 3] ], 42:849.

\\

- 259 -



oY

o, i ol
™
olol
2

=, 2001 S I e vhAReh (2001 $ar7] A EAR) PP 93 F

T, WA 1998 AetAle]l w7t §AS A AW mAd =] W
WA= gk g rbE s A, 250 31

F5z, HAH, guE, A5, o7 2004 EAFAL] Fozt &A1 Ak
g, §9 olgstd 54 9 Fu wAEd "X JEF e A,

46(4):5632.

old g HAZ, HAES. 199%. &A  dojd A T F(Saccharomyces
cerevisiae)®] w7} FFA o] &I G A= Wsto] WA= FEF T
7ha8ha] A, 22:203.

oldg, AT, AT, £F2. 1997, &R Fo7F SA9 44 L Fudidat o

ShQlqf, o], o] 3] o]F7], ol 1984. HzEUd# ] w3 Lactobacillus
sporegene?] AAt S gye} B 2 A AldFel Wt wXe 9 Sy
AF8F3] A, 26(2):150.

J

- 260 -



	요 약 문
	목 차
	제1장 연구개발과제의 개요
	제1절 연구개발의 목적 및 필요성
	제2절 연구개발 내용 및 범위

	제2장 국내외 기술개발 현황
	제1절 국내외 관련 분야에 대한 기술개발 현황
	제2절 연구결과가 국내외 기술개발에 미치는 영향
	1. 기술적 측면
	2. 경제․산업적 측면


	제3장 연구개발 수행 내용 및 결과
	제1절 고품질 닭고기생산을 위한 사양 및 출하조건 확립(제 1세부과제)
	제1항 효모제와 생균제 첨가에 의한 육계의 생산성과 육특성 분석
	1. 서론
	2. 재료 및 방법
	가. 효모제 적정 첨가수준 구명 사양 시험
	나. 효모제 적정 급여기간 구명 사양 시험
	다. 효모제 첨가에 의한 육계의 생산성과 육질특성
	라. 생균제 적정 첨가수준 구명 사양 시험
	마. 생균제 첨가에 의한 육계의 생산성과 육질특성
	바. 육질분석
	사. 장내미생물조사
	아. 혈중 콜레스테롤 분석
	자. 항생물질 분석
	차 통계분석

	3. 결과 및 고찰
	가. 효모제 첨가에 의한 육계의 생산성과 육질분석
	나. 생균제 첨가에 의한 육계의 생산성과 육질특성 분석

	4. 요약
	5. 참고문헌

	제2항 고품질 닭고기생산을 위한 수송 및 계류조건 확립
	1. 서론
	2. 재료 및 방법
	가. 국내 도계장의 출하, 수송 및 계류조건 실태조사
	나. 수송 및 계류 조건이 닭고기 품질에 미치는 영향조사
	다. 육질분석
	라. 통계분석

	3. 결과 및 고찰
	가. 국내 도계장의 출하, 수송 및 계류조건 실태조사
	나. 수송 및 계류중 품질에 영향을 미치는 요인 구명

	4. 요약
	5 참고문헌

	제3항 고품질 닭고기 생산을 위한 출하조건 확립
	1. 서론
	2. 재료 및 방법
	가. 절식시간, 수송방법 및 수송거리등 요인이닭고기 품질에 미치는 영향조사
	나. 육질분석
	다. 저장성조사
	라. 도계과정중 미생물 분석
	마 통계분석

	3. 결과 및 고찰
	가. 출하전 절식에 따른 닭고기 품질 특성
	나. 수송방법 및 수송거리에 따른 닭고기 품질 특성

	4. 요약
	5. 참고문헌


	제2절 고품질 닭고기 생산을 위한 도계 및 유통조건 확립
	1. 서 론
	2. 재료 및 방법
	<시험 1> 전압 및 실신 조건이 닭고기 품질 및 저장성에 미치는 영향
	<시험 2> 방혈시간이 닭고기의 품질 및 저장성에 미치는 영향
	<시험 3> 탕침온도와 시간이 닭고기의 품질 및 저장성에 미치는 영향
	<시험 4> 수세 및 냉각조건이 닭고기의 미생물에 미치는 영향
	< 시험 5> 소독수가 닭고기의 표면 미생물에 미치는 영향
	< 시험 6> 냉수냉각과 공기냉각 방법별 수분 흡수율 비교
	<시험 7> 닭고기의 포장형태와 저장온도가 육질에 미치는 영향

	<결과 및 고찰>
	<시험 1> 전압 및 실신 조건이 닭고기의 품질 및 저장성에 미치는 영향
	<시험 2> 방혈시간이 닭고기의 품질 및 저장성에 미치는 영향
	<시험 3> 탕침온도와 시간이 닭고기 품질 및 저장성에 미치는 영향
	< 시험 4> 수세 및 냉각조건이 닭고기의 미생물에 미치는 영향
	< 시험 5> 도체의 소독수 수준이 닭고기의 미생물에 미치는 영향
	< 시험 6> 냉수냉각과 공기냉각 방법별 수분 흡수율 조사
	<시험 7> 닭고기의 포장형태와 저장온도가 육질에 미치는 영향
	<시험 8> 닭고기의 포장형태와 저장온도가 미생물 변화에 미치는 영향
	<시험 9> 통닭의 포장형태와 저장온도가 TBARS값과 VBN값에 미치는 영향
	<시험 10> 부분육의 포장형태와 저장온도가 TBARS 값과 VBN 값에 미치는영향



	제4장 목표달성도 및 관련분야의 기여도
	제1절 연구목표 및 평가 착안점

	제5장 연구개발결과의 활용계획
	제1절 타 연구에의 응용
	제2절 기업화 추진방안

	제6장 연구개발과정에서 수집한 해외과학 기술정보
	참고문헌



