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B kilResk 14 20 6 90 117 107 4.87 3.03 T7.90 5.35 3.82 9.17
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Effects of alfalfa silage on the fertility of postpartum dairy cows

Yutaka YAMADA, Minoru SAKAGUCHI, Hiroya KADOKAWA,
Masato NAKAMURA and Shinichi KUME

Department of Animal Production and Grassland,National Agricultural Research Center for Hokkaido Region
Hitsujigaoka-1, Toyohira-ku, Sapporo-city, 062-8555

F-U—FIE, S BEE TNVT Ty
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Summary

In Hokkaido, feeding of alfalfa silage is beginning to get high milk production in dairy cows. The
objective of this study was to clarify the effects of alfalfa silage on the fertility in early lactation of
postpartum dairy cows. Twenty-eight multiparous Holstein cows were assigned an alfalfa silage diet
(Alfalfa Diet Group; n=14) or orchard grass silage diet (Grass Diet Group; n=14) from 3 weeks
prepartum to 10 weeks postpartum. The content of crude protein of alfalfa silage was 14. 7%.
Roughage and concentrates were given as total mixed rations in ratio of 70:30 during prepartum and
50:50 during postpartum, respectively. Milk fever occurred in 2 cows in Alfalfa Diet Group just after
parturition and one of them was excluded from the experiments because it did not recover after
therapy. The interval from parturition to first ovulation was 35. 1=18. 4 days in Grass Diet Group and
37.2x18. 7 days in Alfalfa Diet Group, respectively. The interval to first estrus and the interval to
first Al were 63. 7+21. 7 days, 75. 3+ 15. 8 days in Grass Diet Group and 57. 8+16. 8 days, 72. 5+
12. 1 days in Alfalfa Diet Group, respectively. The conception rate at first Al was 63. 4% in Grass Diet
Group and 30. 8% in Alfalfa Diet Group, respectively. One cow of each group did not conceive for a
long time and they were excluded from the experiments. The interval from the parturition to
conception was 93. 8+33. 0 days in Grass Diet Group and 101. 8+30. 2 days in Alfalfa Diet Group,
respectively. The number of times of insemination to conception was 1. 4+0. 4 in Grass Diet Group
and 2.0+0.9 in Alfalfa Diet Group, respectively. There were not significant differences in the
interval from parturition to first ovulation, the interval to first estrus, the interval to first Al, the
conception rate at first Al, the interval from parturition to conception and the number of times of
insemination to conception in both groups, respectively. It is concluded that alfalfa silage does not
badly affect on the recovery of ovarian activities, but it is not clear whether alfalfa silage affects on
the rate of conception in postpartum dairy cows. Furthermore, it is recommended that alfalfa silage
should not be given before parturition to avoid milk fever.
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Introduction

In Japan it is the urgent issues to increase the rate of self-
supplying of feed. And about 49% of dairy cows in Japan
are reared in Hokkaido, northernmost area in Japan.
Recently new breed of alfalfa that is suitable in Hokkaido
region was developed (Yamacucm et al, 1995 a, b).
Feeding of alfalfa silage is now beginning to get high milk
production in dairy cows in Hokkaido region. The nutrient
requirement of dairy cows increases with milk yield
immediately after parturition, but cows in early lactation
can not consume sufficient dry matter (DM) to support
maximal milk yield (NRC, 2001). As a result, the cows
The

parturition to the beginning of recovery of energy balance

are in negative energy balance. interval from

is positively correlated with the interval from parturition to
first ovulation (BUTLER et al., 1981; ZUrek et al., 1995).

Alfalfa is suitable roughage for high producing cows
because of the high protein content and high passage rate
through the gut. Dry matter intake (DMI) may be
increased by the use of alfalfa silage and the energy
balance may be improved as well. As a result, it could be
expected that the first ovulation after parturition can be
accelerated. On the other hand, it is reported that the feed
with high protein content cause the low fertility and that
the follicular cyst occurs when the cows are given the feed
with high protein for long time (ETO, 1996). The
objective of this study was to clarify the effects of alfalfa -
silage on the fertility of postpartum dairy cows.

Materials and Methods

Twenty-eight multiparous Holstein cows were used and
their parity ranged from 2 to 7. They were assigned an
alfalfa silage diet (Alfalfa Diet Group; n=14) or orchard
grass silage diet (Grass Diet Group; n=14) from 3 weeks
prepartum to 10 weeks postpartum. Each diet in both
groups was formulated to be equal in TDN and CP,
respectively. Roughage and concentrates were given as
total mixed rations in ratio of 70:30 during prepartum and
50:50 during postpartum, respectively. The diet were fed
to meet 120% total digestible nutrients requirement of
pregnant cows during prepartum, and the diet were fed ad
libitum after parturition. Proportion of alfalfa silage in the
alfalfa diet during prepartum was 35%. Alfalfa silage or
grass silage were used for forage from one to ten weeks
after parturition. The cows of both groups were fed orchard
grass silage diet; namely conventional feed in Hokkaido
National Agricultural Research Center, after ten weeks to
dry. Grass hay was available ad libitum. They were fed
according to the Japanese Feeding Standards (Agriculture,
Forestry and Fisheries Research Council Secretariat, 1999)
based on milk yield and body weight measured at every
two weeks. The nutrient composition of the feed used is
shown in Table 1. The content of crude protein of alfalfa
silage used in the present study was 14.7 % and this
content was less than in ordinary alfalfa silage. And the
ingredients and the nutrient composition of each group are
shown in Table 2.

Table 1 Nutrient composition of silage, concentrate, fish meal and soybean meal

DM oM CP ADF NDF K

Nutrient composition (% of DM)
Alfalfa silage 545 90.5 14.8 46.7 54,7 33
Grass silage 24.4 919 11.4 415 68.5 1.9
Concentrate 87.1 954 18.9 9.3 16.7 08
Fish meal 91.2 86.5 71.6 20 57 0.9
Soybean meal 86.8 932 50.3 9.3 11.2 23

All values expressed on a DM basis except for DM. DM: Dry matter, OM: Organic matter, CP: Crude protein, ADF:
Acid detergent fiber, NDF: Neutral detergent fiber, K: Potassium
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Table 2 Ingredients and nutrient composition of the feed
Prepartum (3 weeks) Postpartum (1-10 weeks)
Alfalfa diet Grass diet Alfalfa diet Grass diet
Ingredient (% of DM)
Alfalfa siage 35 - 50 -
Grass silage 35 70 - 50
Concentrate 26 22 46 41
Fish meal 4 4 4 4
Soybean meal 4 5
Nutrient
DM 539 434 710 55.9
oM 92.1 925 92.6 93.2
CP 16.9 17.0 19.0 188
DIP . 9.1 9.3 110 9.7
ADF 334 315 277 25.1
NDF 477 52.3 35.3 419
K 2.1 1.6 2.1 1.4
TDNsk 67.3 69.9 724 725

All values expressed on DM basis except for DM.

DM: Dry matter, OM: Organic matter, CP: Crude protein,
DIP: Degradable Intake Protein, ADF: Acid detergent fiber,

NDF: Neutral detergent fiber, K: Potassium, TDN: Total digestible nutrient
TDN is estimated by the standard tables of feed composition in Japan
(Agriculture, Forestry and Fisheries Research Council Secretariat, 1995)

The experiments were conducted from year 1998 to
2001. The cows were managed in individual tie stall from
3 weeks prepartum to 10 weeks postpartum. During the
parturition period, they were managed in the parturition
pen individually from 7 days before the expected day of
parturition to 7 days after parturition. From 11 weeks
postpartum they were managed in a free-stall paddock
equipped with the computer-controlled feeding machine,
which make possible to feed and measure the feed intake
of individual cattle. They were fed equal amount at 8:30
and 18:00h. They were milked at 8:45 and 19:00h. and
milk weights were recorded.

The milk samples were collected every two days until 70
~90 days postpartum and the concentration of
progesterone were measured to examine the ovulation.
Progesterone concentrations in milk were determined by
ELISA. The ovulation and the pregnancy diagnosis were
also checked with rectum palpation and ultrasonography.
Rectum palpation was conducted several times when it was
necessary and ultrasonography examination was conducted
every two days. Pregnancy diagnosis was conducted with
ultrasonography 35~50 days after artificial insemination.
Artificial insemination was conducted at third ovulation or
at the first estrus after a voluntary waiting period of 60
days after parturition. Cows was supposed to ovulate o
days before the day when progesterone concentration
elevated more than 5 ng/ml. Cows were observed four
times daily for 20~30 minutes in an exercise field to
detect estrus. Cows which showed the standing was

considered at estrus. In two cows which showed the

difficulty to stand up after parturition, the blood samples
were collected several times and analyzed plasma minerals.

Two sample t-tests were performed to analyze
differences in mean values on the reproductive
performances between the two treatment groups. Chi-
squared test was performed to analyze differences of the
conception rate at first Al in both groups.

Results and Discussions

Milk fever occurred in two cows in Alfalfa Diet Group
just after parturition. Plasma calcium and inorganic
phosphorous were decreased in the both cows after
parturition. One cow recovered by the treatment of calcium
injection; however another cow did not recover and was
excluded from the experiments. The occurrence of milk
fever was described in detail in the previous report
(NAKAMURA et al., 2002). It is recommended that alfalfa
silage should not be given to avoid the milk fever.

The reproductive performances after parturition and
milk quantity of both groups are summarized in Table 3.
There was not a significant difference in the milk quantity
in both groups. The interval from parturition to first
ovulation ranged from 12 to 80 days in Grass Diet Group
and from 19 to 79 days in Alfalfa Diet Group, respectively.
The mean interval was 35. 1+18.4 days in Grass Diet
Group and 37.2x18.7 days in Alfalfa Diet Group,
respectively. There was not a significant difference in both
groups in the mean interval from parturition to first
ovulation. The interval in the present study was the same
result of BUTLER et al. (1981). But it was longer than that
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Table 3 Reproductive performances after parturition

. Alfalfa diet Grass diet
Parity 3.6+1.6(13) 3.4+1.6(14)
305-day mik quantity (kg) 10946985 (13) 10647+1127(14)
Interval to first ovulation (days) 372+187(13) 35.1+18.4(14)
Interval to first estrus (days) 578+16.8(13) 63.7+21.7(14)
Interval to first Al (days) 725+12.1(13) 75.3+15.8(14)
Conception rate at first Al (%) 30.8%(13) 64.3%(14)
Interval to conception (days) 101.8+30.2(12) 93.8+33.0(13)
Nurbers of Al 2.0+09(12) 14+0.7(13)

of YosHIMEKI et al. (1986) and that of our previous study
(Kapokawa and YamaDa, 1999). The causes of these
differences are not clear. It is possible that high milk
quantity in the present study affect the resumption of
ovarian activity. The interval from parturition to first estrus
ranged from 31 to 97 days in Grass Diet Group and from
28 to 87 days in Alfalfa Diet Group, respectively. The
mean interval was 75. 3+ 15. 8 days in Grass Diet Group
and 72. 5+12. 1 days in Alfalfa Diet Group, respectively.
There ‘was not a significant difference in both groups.
There were not significant differences in the interval to
first ovulation, the interval to first estrus in both groups.
C_onsidering from these results, it is suggested that the
alfalfa silage does not badly affect on the recovery of
ovarian activities. _

The interval from parturition to first artificial
insemination (AI) ranged from 49 to 105 days in Grass
Diet Group and from 61 to 108 days in Alfalfa Diet Group,
respectively. The mean interval was 75. 3+15. 8 days in
Grass Diet Group and 72.5+12.1 days in Alfalfa Diet
Group, respectively. There was not a significant difference
in both groups. The result of present study is similar to
those of SHRESTHA ef al. (2004). The numbers of cows
conceived at first, second and third inseminations are

shown in Figure 1. The conception rate at first Al was
64. 3 % in Grass Diet Group and 30. 8 % in Alfalfa Diet
Group. While the conception rate in Alfalfa Diet Group
was less than that of Grass Diet Group, there was not a
significant difference. ELRoD and BuTLER (1993) reported
that excess degradable protein decreased the uterine pH
and decreased the conception rate at first Al in heifers. In
the present study, the conception rate at first Al was less in
Alfalfa Diet Group than in Grass Diet Group, but there was
not a significant difference. In our study, the content of
crude protein of alfalfa silage was 14. 7 % and this value
was lower than in the ordinary alfalfa silage. Furthermore,
the content of CP was formulated to be equal in both
groups and the content of DIP was not different so much in
both groups. The high content of CP in feed may affect on
the rate of conception. Therefore, to clarify the effects of
alfalfa silage on the conception rate, further research is
necessary.

One cow in each group did not concept for a long time
and they were excluded from the experiments. They were
not treated. Furthermore, follicular cyst did not occur in
any cow in both groups. Ero (1996) reported that
follicular cyst occurred at significantly higher rate in the

cows that was given the forage with higher CP content for

Alfalfa diet
M Grass diet

Head
(4]

3 No conception

. Numbers of Al
Fig.1 Numbers of cows conceived at first, second or third artificial

insemination
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a long period. In our study, the CP content was equal in
both groups and alfalfa diet was given ten weeks after
parturition, namely in early lactation. Therefore, it may be
the reason that follicular cyst did not occur. The interval
from parturition to conception ranged from 50 to 168 days
in Grass Diet Group and from 64 to 138 days in Alfalfa
Diet Group, respectively. The mean interval was 93. 8=
33. 0 days in Grass Diet Group and 101. §+30. 2 days in
Alfalfa Diet Group, respectively. There was not a
significant difference in both groups in the mean interval
from parturition to conception. The mean numbers of times
of insemination to conception was 1. 4%0. 4 in Grass Diet
Group and 2. 0£0. 9 in Alfalfa Diet Group. There was not
a significant difference in both groups in the mean
numbers of times of insemination to conception.

As mentioned above, there were not significant
differences in the interval from parturition to first
ovulation, the interval from the parturition to the first
estrus, the interval from the parturition to first Al
conception rate at first Al, the interval from parturition to
conception and the number of times of insemination to
conception in both groups, respectively. It is concluded
that alfalfa silage does not badly affect on the recovery of
ovarian activities. But it was not clear whether alfalfa
silage badly affect on the rate of conception or not.
Furthermore, it is recommended that alfalfa silage should

not be given before parturition to avoid milk fever.
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Estimation of lean meat percentage of rib loin part between the 9-11th ribs for
carcass cross-section of beef by computer image analysis.
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Abstract

Estimation of the lean meat percentage of rib loin part between the 9-11th ribs was investigated
using images of 41 carcass cross-section of embryonic cloning cattle and full-sib testing cattle. Each
muscle area, fat area, cross-section area and ratio of muscle area to total area (muscle area ratio) were
calculated from images of the 6-7th cross-section. In addition, the muscle area percentage was
calculated by dividing each muscle area by cross-section area. The lean meat percentage was obtained
through dissection for separation from the rib loin part between 9-11th ribs. The correlation
coefficients of lean meat percentage with each muscle area, muscle area percentage and muscle area
ratio were investigated. The actual area of M.iliocostalis and M.serratus ventralis showed significant
correlations with lean meat percentage (r=0.46 and -0.34 respectively). Percentage of M.iliocostalis,
M.serratus ventralis, M.longissimus thoracis and M.trapezius areas showed significant correlations
with lean meat percentage (r=0.50, -0.35, 0.53 and 0.33 respectively). The highest correlation was
recognized between lean meat percentage and muscle area (r=0.53). When using multiple regression
that include actual muscle area or percentage of muscle area as the independent variable, the
coefficients of determination (R*) for the prediction of lean meat percentage were 0.69 or 0.63. The
higher R* was obtained using real muscle area rather than percentage of muscle area as the
independent variable. Selected variables for the prediction equation, which were estimated by using
real muscle area, were M.iliocostalis area, cross-section area, M.serratus ventralis area,
M.semispinalis capitis area and total muscle area. Estimating of lean meat percentage only from the
information on the area of carcass cross-section was feasible.
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Fig.1 Photo used for image analysis at the 6-7th
cross section.

A : line from the thoracic vertebra

B : vertical line to the thoracic vertebra

C : line that links the end of the thoracic vertebra and
M.ilocostalis

D : vertical line from the end of thoracic vertebra to the

subcutaneous fat
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Table 1 Summary of basic statistics for carcass grade, carcass composition (n=41).

Trait Mean SD Minimum Maximum
Carcass traits
Carcass weight (kg) 178. 00 17. 64 126. 00 211. 00
RT (cm) 6. 25 0.99 4,40 9. 20
SFT (cm) 1. 81 0. 38 1. 20 2.70
Intermuscular fat (cm) 5. 66 0. 84 4. 40 8.00
Yield score (%) 73. 81 1. 34 71. 20 76. 40
BMS No. 3. 41 1. 34 . 2 8
Rib loin part
Total weight (kg) 5. 41 0. 66 3.82 6. 68
Lean meat weight (kg) 3.03 0. 41 2. 05 3.88
Rib loin weight (kg) 1.55 0.25 1.03 2. 14
Fat weight (kg) 1. 65 0.27 1.17 2.27
Bone weight (kg) 0. 65 0.07 0.51 0.79
Sinew weight (g) 44. 15 15. 00 20. 00 80. 00
Lean meat percentage (%) 56. 28 2.23 52. 06 61.18
RT: rib thickness. SFT:subcutaneous fat thickness
Table 2 Summary of basic statistics for measurements from cross-carcass section by image analysis (n=41).
Trait Mean SD Minimum Maximum
M. longissimus thoracis (cth) 44, 87 7.01 28. 92 61. 05
Miliocostalis (cif) 1.22 1.12 4,57 10. 66
M.trapezius (cif) v 35. 01 5. 89 22.02 46. 73
M.spinalis thoracis (cih) 36. 45 5. 06 25. 10 48. 89
M.semispinalis capitis (ci) 11. 30 2.51 6.32 16. 83
Mlatissimus dorsi (cth) 28. 01 7.28 14. 41 47. 69
Muscle area (cif) 213. 98 23.21 152. 97 279.15
Muscle area ratio (%) 56. 67 3.31 . 49. 63 67. 04

Muscle area ratio: ratio of muscle area to total area.
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Table 3 Correlation coefficients among muscle areas from cross-carcass section (n=41).

1 2 3 4 5 6
1. M.longissimus thoracis 1. 00 0.41* 0. 64* 0. 40* 0.17 0. 73*
2. M.iliocostalis 1. 00 0. 40* 0. 43* 0.13 0.24
3. M.trapezius 1. 00 0.29 0. 45* 0. 60*
4. M.spinalis thoracis 1. 00 0.21 0.24
5. M.semispinalis capitis 1. 00 0.19
6 . M.latissimus dorsi 1. 00
*; P<0.01

Table 4 Correlation coefficients of lean meat
percentage with each actual muscle area,
percentage of each muscle area to the total
area and muscle area ratio from cross-
carcass section

Actual Percentage of

muscle area  muscle area
M.longissimus thoracis 0. 20 0. 53**
M.iliocostalis 0. 46** 0. 50%*
M.trapezius 0.15 0. 33*
M.spinalis thoracis 0.14 0.23
M. semispinalis capitis -0. 24 -0.18
M.serratus dorsalis cranialis 0.23 0. 31
M.rhomboideus 0.18 0.18
M.multifidus ~0. 19 -0. 14
M.levatores costae -0. 07 0.00
M.intercostales interni -0.11 -0. 03
M.intercostales externi -0.09 -0.03
M.latissimus dorsi -0.10 0.00
M.serratus ventralis -0. 34* -0. 35**
Muscle area ratio — 0. 53**

* %; P<(0.01, *; P<0.05
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Table 5 Partial regression coefficients and partial R?
for selected variables to predict lean meat
percentage (n=41, R’=0.69) .

Partial regression

Selected Variable . Partial R?
coefficient
M.iliocostalis 0. 0067 0.2129
Cross section area ~0. 0005 0. 1812
M.serratus ventralis -0.0110 0.1123
M.semispinalis capitis -0. 0040 0.1120
Total muscle area 0. 0011 0. 0669

R’ determination coefficient
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of 9-11th rib measured by physical dissection
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Properties of pork fed cheese whey
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Abstract

Thirty eight pigs born from same sow were divided into 2 group, and fed with or without cheese
whey. Pigs were slaughtered after 137-172 days when the live weight was nearly 110kg. Samples of
M. longissimus thoracis were analyzed for physicochemical properties.
There was no significant difference in the pH, water content and colour appearance in pork between
the whey and control group. Crude protein content of the whey group (21.7%) was significantly lower
than that of the control (22.6%). Drip loss was measured at 1, 5 and 10 days after slaughter, and the
drip loss measured at 10 days was significantly lower in the whey group (25.4%) than that of the
control (27.1%). Cooking loss was measured at 5 days after slaughter, was significantly lower in the
whey group (16.3%) compared to the control (18.3%).
There was no significant difference in the shear force, peptide and total free amino acid content and
fatty acid composition between the whey and control group.
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Table 1 IZpH, /KA BEUHEY >RV BEOEERL
7. WHBEDOpHIES. 57, FT—KIF5.55TH D, MK
MR aho/z, 56 OEITEE QKA DR
pHT 3 %5.4~5. 6D #iFHIZ & > /= (DRANSFIELD and
LOCKYER, 1985). AEBRTIIMER & dEEHEN
OPHERL TWZ &S, AFREN—BROERKE
FEODEL WD LEAR=ATHD, ARLZADH
HiaL, LBRUEDEE TH oI ENHERINE.

SR DKA3ET4. 4%, RL—KIE75.0%TH O,
MEXBICERA S Naho /. —RICHEINTNDS
A DA 531373, 9—T4. 7% (Young et al., 2005) H %
WIET4.3—T74.5% (SHEARD et al., 2005) THBDT,
AEBRTHW-HEEDEERFMEBENDOKT TH >
7z,

MY ONTBEIZBWT, WHRRIF22.6%, RIT—X
1321 7% EREBERICEWETH o & (p<0. 05).
LihL, ZOEIFIBUNENSI NI EnS, BH <l
DRy JEM, K9 RECEEGNERTENEL -
EEZ SN

Table 1 Water, crude protein conent, and pH of pork

Control Whey
pH 5.57 £ 0.08 5.55 &+ 0.07
Water (%) 74.4 * 0.89 75.0 = 1.40
Crude protein (%) 22.6 £ 0.82° 21.7 £ 1.02°

Sample; M. longissimus thoracis. Data were expressed as
average + SD.

** Mean values in a same group with different superscript
letters differ significantly (p<0.05)
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STHRX OL*E, a*fE, b*fild 1 HH T5H0.33, 2.23,
9.67, 5 HHEIZIESL. 01, 2.30, 10.53Tho7=. —7H,
AIL—RKIE 1 HHES.07, 1.93, 9.60, 5HH49. 87,
1.27, 9.53TH-7%. L*E a*fE, b*ElL, Th¥Eh
H2E, RE, BAIICHEKBITZHOTHD, LE5H%
1BLU5 HEOEICBNWTHEBR DA RI—K &
DEMIHEWETH 20, MREICERRZTR
IND Jz. OHENE-ADIEl et al. (2004) D#HEHIT LD &,
RO —ZROL*EIX58. 4, a*M#Eid7.8, b*f#E1L16.8&
AEBROMEEITRZ > TWE, —F, VITTADNI ef al.
(2000) KKX2WMETIE, AEBREFELL-ETH-
Z. ZNEHIE#R, HREoEE S8 WikEE
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HEENENZET 2 L TROBEERIEHOD—D
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BHRI—ROBHEICBNT, FADITVHDARLIE
LidEiR I,

Table 2 Colour appearance of pork
Control Whey
1 day 5 days 1 day 5 days
L* 50.20+3.88 50.90+4.30 50.07+2.17 49.87+2.49
a* 2.16+1.00 2.24+1.97 1.93+1.24 1.27%1.90
b* 9.56+£1.39 10.40%£2.37 9.60+1.03 9.53%1.28

Sample; M. longissimus thoracis. Data were expressed as
average £ SD.
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2.1% THho7. RFL—KIZ1 HHS32.9%, 5HHE
30.2%, 10HHE25.4%THo%k. ZOXITHERE
FRI—RKOMERY v 7O HEDRET 2 &
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i, RT—XKANBRLIOBFEREICENVEE R
(p<0. 05).
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RUw 7O Uens, RAHICSRERA NS
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KEBEICHEXETENDD I NG, ZORICBITS
RIL—ROO—ZXRIETHNBRICHENTRAKASE N
EBRLUTE.
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AVIViTTADIN et al., (2005) WX B EAEEDE—
30%, HRDHE (Toscas et al., 1999 1322. 6—35. 6%
TYETIH2 2% E|MEL TWVWS, 25 OfEZINE
FERIMBFINGRE, SROERE EICL o> THEEC
%169 5. Bircan and BARRINGER (2002) 1T XK B &,
TwFR T ODARMEEENTI-S0CORKICED &
<, 2RI 20 CTIHELED S Z &N
BEHTHDEREL TS, REBRTIIHLEEZ
B L TOARNA, IR B RS CHE S N5
ORI DORANHZ HREORE EBTH-
DT, ZOZENZ vFOARBOTHRE ED
20U TFEBEWEZRL-BEREHEEIND. £
7, BWETHMAZKFEIFACTHSOT, MRED
BT BNWTHEEII AW EEZ s N,

Table 3 Drip loss, cooking loss and shear forceof pork

. Control Whey
Drip loss 1day (%) 32.87=%2. 64 32.90x1. 89
5days 30.74%2. 02 30.24%2. 18
10days 27.12+2.41° 25.39+2. 44°
Cooking loss(%) 18. 26 2. 57° 16. 33+ 2. 86"
Shear force(g/ct) 859. 1+169. 52 847.8+192. 69

Sample;M.longissimus thoracis. Data were expressed as
average = SD.

a,b Meanvaluesinasame group with different superscript
letters differ significantly (p<0.05)
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SRR B KO T — X OB O & % Table 3 1Z/R
U, BIMMESRROTEEIR 2R, RohS DR
BLizd., SEIIHRKOUHIHEOFHMETRL 2. Xt
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MROBABEND HICBWTEETH D, FERIC
BT, MIRHEICIE S DENKRED S DI, fEARRH,
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EHBOAD BEDH B WIIHANEROFEEREICK
L EMEZENTE.
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BB A Table 4 IZR L7z, L&, BREIOKBE EHIT
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ML, &% 1 HHETI2287. 7—301. Tng/100g,
5 H B T3389. 1—407. 9mg/100g, 10H B T13488.2—
500. 3mg/100gTH o /=48, WRHEITEZ A LN D

7=.

—F, WEEY I BED EBROAEICEY, X
BEPBLOCFT—KTHEML 2. MROREREY I/
e E3 1 HHE T62. 6—62. Tmg/100g, 5 H HI384. 1—
86. 9mg/100g, 10H H 1X127.5—132. Img/100eTH v,
WINHHREIZZERZ AL NN T

RT7F REBIIRERY 2 JBER, TR
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HicHEE2 TS hhozEEZL BN,

Table 4 Peptide and total free amino acid content of pork

Peptides
1 5 10 days
Control 293.6+67.6 396.8+86.9 495.9+94.3
Whey 301.8%51.5 407.9+54.7 500.3+77.9

Total free amino acids

1 5 10 days
Control 63.6+ 7.4 87.6x15.4 132.5x11.9
Whey 63.9+10.4 87.1+16.8 130.0=x21.1

Unit; mg/100g pork. Sample; M. longissimus thoracis.
Data were expressed as average = SD.
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Mmook, BAOEBRIEERIIEICCIS: 1T, RKWT
C16: 0, C18: 0, CI18: 2DJETAH < />7z. ZDfE
BAERHL AL D B VX Enserer al.  (2000) DG LR T
Hoim. LML, LoFiEgo etal (2005 DO#ETII,
SRICLIECRDOHHNIEREICED, CI8:
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WIZE B H DM DHINRWN,

BFETIIF — AR T — 25 L2 EACEFR
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Table 5 Fatty acid composition of pork (%)

Control Whey
Cl4:0 1.34x0. 16 1.30£0. 12
C16:0 26.07x1. 22 25.69L£1.18
Cl6:1 1. 70£0. 23 1. 85£0. 28
C18:0 17.62£1. 42 16.91+2.04
C18:1 45.46+1. 65 45.64+2. 01
Cl18:2 7.36+1. 31 8.00£1.71
Cl18:3 0.45=%0. 23 0.64+0. 33

Data are expressed as average = SD.
Sample; Adipose tissue of outside on M. longissimus thoracis
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Influences of abnormal collagen production on early feather development

Ken KoBAYAsHI, Shigeharu FUKUNAGA, Kazuaki TAKENOUCHI,
Yuko KATO-MORI and Fumio NAKAMURA

Sapporo 060-8589
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Key words : feather development, reconstituted gel skin, type I collagen, collagen fibrillars structure, cell migration

Abstract

To examine the influences of abnormal collagen production on early feather development, we
utilized reconstituted gel skins using type I collagen in the dermal layer. When L-ascorbic acid 2-o-
phosphate (Asc2-P) , a stimulator of collagen production, were added to the medium, some regions
of the reconstituted gel skins did not show the formation of feather buds, and some feather buds had
thickly developed bases. In the pterylae where feather buds were formed, a very dense collagen
fibrillar network, a dense distribution of mesenchymal cells and excess deposition of type I collagen
were observed at the bases of the buds, whereas in other pterylae where feather development was
inhibited, distribution patterns of mesenchymal cells and type I collagen were similar to those of
apteria. On the other hand, when ethyl-3, 4-dihydroxybenzoate (EDHB) , an inhibitor of collagen
i)roduction, was added to the medium of reconstituted gel skins at a low concentration, feather bud
elongation was suppressed, loose collagen fibrils organized a dome-like structure, and the density of
mesenchymal cells decreased in pterylae. When EDHB was added to the medium of reconstituted gel
skins at a high concentration, the density of mesenchymal cells became uniform throughout the
dermal layer, and the collagen fibrillar structure disappeared in pterylae. Furthermore, a high
concentration of type I collagen in the reconstituted gel skins arrested feather bud elongation. These
results suggested that regulated collagen production and degradation in spatial- and temporal-specific
manners are required for early feather development and that abnormal collagen production inhibits
normal feather development and morphogenesis.
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NTHBL k5 20000, EBE, PEREGHOELKD
T— %, MBI 2RI B R BT RETRRE
BEEHBEL TWD UMMES 2005). ZOPEOHEE
IZHEDS O 5 —5 2 OMARREREOZIZIE, O
5= L DRFNREREMMNERICESLTNS
EEZLN, PNEEFAUKENERETHZEOHE
Tid, FRERIRY, ZERMICHEE NS -7 > REo
HEENERH SN TS (YaMamoTo and YAMAUCHI
1999). LU, PEREROI S5 CEAIZER
U7k ZdmE ShTnin,

A7 UEEERZRAGHITIHEELTL- TR
EUB2- U OB (Asc2-P) EXFI)-3,4- P RoF
IR IA N (EDHB) E<HBNTWS (Hata
and SEN0O 1989; Nakanma et al. 2002). Asc2-Pld O
T—4 2 OHRBEMICBIT 00U >0 Dok
BALICHNBEIRESY R D COBERTH D, MLER
TRERNICOS—F CEAZEELLEE, i
EDHBIEZD/KELZHZEL TaO 5 —4 S EARERZE
TEE3.

T I TAHARETIE, PNBREETNO—DTHS I
A5 - 2ERBCHAVWIEERY I K E
(KoBavasHI ef al. 2005) % Asc2-P &~ EDHBTEIE | T
EITDHIEICEST, BERBIIBITRI5—4 VEE
ZEBESEEHEONENOFELBEL, PEDY

il

i}

e

HRECBIZI5 -7 > OREIERI L 7z,

MEBLVAHE

g

M ERZIFEDET « IV RRELEFY—D
O—R7A145> Ry REZD MU SZEINESTC, &
El00% £HTTHINL 2. WIhSRHH L RO
£ 25— (S) IdHAMBURGER & HAMILTON (1951) D%
IZHEW, AROBENRETHREL . EiRi3diEE
REFRFRBEFHAROBMERT 1 RS 21>
Tfiorz.

Asc2-P$ K U'EDHBD FH

Asc2-P (Wako Pure Chemical, Osaka, Japan) I,
Dulbecco's modified Eagle's medium (DMEM; Sigma
Chemical, St. Louis, MO, USA) IZV&f##, 4 'C TREL
7z. EDHB (Tokyo Kasei Kogyo, Tokyo, Japan) I, L.
& ) —)VICHERE, 4°C TREFELU. BRL i
W, EAERNCEARNL, BHCX 2 mHEOR
TREIZAsc2-PT100£5, EDHBTIZ400f5LA L TH o 7.

AS =TV BROFR

RS NVEBOEERBICHWS 7724 )d
YANG et al. (1979) DFHHEITHRE S THER L. NAKAMURA
etal. (2000) OFEICE> THHELEZS Y bEREEE
DRT L RS T BT —5 2 2500 1 % Bk s
K, STEBHEDMEM &0. 23 N jRER/KZR T b 1) W A, 25 mM
HEPES (Nacalai Tesque, Kyoto, Japan), 0. 15 N 7KEE{t
F U LEZGOEBREEREZ KRG LIRS, T8
2 DEETREL, BkaS5—4 2 EEN0.9 ng/ nl
~L2mng/ nlTHHIMEIS—4 D BEIKEREL /2.

BERYIVEEOEE L EE

SN b U EDEERMN S I U 7= K & I3PBS T
Tl 2%&ER2K5ICh) 72> (Difeo
Laboratories, Detroit, MI, USA) ZIAfEL =V L
ERT R LEEEIRNWPBS (CMF-PBS) I24°C T
1T REE L TBRRAE 2TV, BEEERZ2HNE
ERWTHBEL 2. HEELZEREIT 2 %45 IEiMmE

(FBS; JRH Biosciences, Lenexa, KS, USA) % & &0
DMEMIZ 4 C TEELZ. REEL=EKIF0.25% b
U7 2% ETCMF-PBSICEIR T T 5 HRlEE%, &
Ry T+ 2T #FTN, RT VA XHM0pm DEIVA KL —
J— (Becton Dickinson, Franklin Lakes, NJ, USA) #i&
U R 257, MFafRE R 2 1000 pmT 5 4
0%, HEE U THESNZ1L 5 X 108E DB & il
EZHREOS S IS0 LT L TRIE L, Bk
2 AIVF ¥ —A P —b (Becton Dickinson) 117
BEWEH XY >4 — (7.0 mm in internal diameter;
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Asahi Glass, Tokyo, Japan) WIZi# L T37°C T1. 5k
A >FaR—FLTJE.

T TRICHBEL 2 RE %2 DR 20 O % FHHER
FIVEEE & U T (KoBAYASHI ef al. 2005), FEERIHIT
H 52%FBSZ B TDMEM, EDHB %30 1 M& % 50
uM, BULIT Asc2-P 2200 MERD XD ITHML
FHEBEH AR NTS HE, 5%C0., 95%%ER,
SHZE100%, 37°C ITBRELZCOT FaxR—F—
ANTHELZ.

EEEFHEME (SEM) #R

SEMGREHE, Onrant eral. (1989) D7)V 1) 4LHE -
MRREEEIEICHE > TIER U7z, BRETTRELEHE
R V& EPBSTERE L, 2.5% 7NV ¥ IV 7 )V E
E (Polysciences, Warrington, PA, USA) # & 0. 1M
U@\ 77— (pHT.4) TEREBEELZE, 10%
NaOH BiRIC 4 HREIBREL, 7V h Y ME21T- 7z
AR/KT2 AREH L, B L 7REE 2SO
GEBRELEE, BEOIS—F T EEoEE
1%%5 > =28 (KANTO Chemical, Tokyo, Japan)
RIKIC2MREL, REKTHRER L T AI UL

(Polysciences) K T 1 BRIEEL=. =% /—)b
RATHIAR, t-TFINTII—)L (KANTO) I
BLTY -t BRUERBNIt-TFIINTIV
=)L & EBITHE- IR, B RIS g
BwiceBHERIC D A1), S5 Xva—%F— (NL-
OPC80A; JOEL, Tokyo, Japan) TE&EA A I 7 L2 K&
UTHEEBETFEMSE USM-5340F; JOEL) %AW TH
K mELk.

AT RFIUY-IFT Y (HE) BLUREEHEXTRE
3

BRUTTHREL ZHEBRY IV KE EPBS T
#%, OCTa > )N > B (Tissue-Tec; SAKURA, Tokyo,
Japan) [ZHEMELZHORBEERTTHEL, 7 UF
Z % w k (JUNG CM 3000 IT; Leica, Germany) % F\»
TES L umiZ#EYL &,

PFZ10% KL< ) > CEE L 2%, HERAZTD
—7%, 18a5—4 229 S5imiE (LB-1196; LSL,
Tokyo, Japan) 2% —FifkE L, FITCIEF#L 2% A
EICKOEHIEL (hAS 1999), SYEEEmeE (BH2-
RFL-T2; OLYMPUS, Tokyo, Japan) N THIZ, k¥ L /.

] S

25— 4 VEEREDSBRRS IV RBONFCRIET
pe

ST U 0 > b 01—l OB VB
TR, K5 A, REATANEL R PFATRRS

n Tz (Fig. 1A). EDHB#30u MEBTMEMTHEL

EBRTIVEE T, BoBEL ZNBRERENER
INTWED, HELLPFIEEZ SN T (Fig. 1B), 50
«M EDHBEE R O EETIRIE & A EPBEENER
LTwizh o/ (Fig. 10). —7, 200 u M Asc2-PHETE
TTRRINZPEOBRIZI S bO—)L XD bER
MARLSFEZEL TWED, PEFEERBIERINTHRN
EEbEEINE (Fig.1D).

Fig. 1 Effects of decreased or increased collagen
production on feather development in
cultured reconstituted gel skins.
Phase-contrast micrographs show reconstituted
gel skins cultured in a control medium (A)
and in a medium containing 30 £ M (B), 50 1t
M EDHB (C) or 200 £ M Asc2-P (D) for 5
days. Scale bars: 200 ¢t m.

BERSIVEEICSIT2ERMERE | BIa5—-520

B#E

F5MFT 5 BEIEEER U PR )L B2 D W 2

HE¥ 9% &, 304 M EDHBFFE | TR L 7= FREAR

POVEEOFEREREZ, 3> ho—)L &L THEE

EREBROERMBEEENKMN > & (Fig 2A, B).

EDHB %50 u ME DM TR L 25 IV EETIE, 7

Sa— R FRlcERMBOBEL O T k-3

CRERINT, MEFEIEEE2ETHRTHo

7= (Fig. 2C). Asc—2PFETE F TR EN/=PFTII,

EEM S P A OEEZERICa > hO—)LED B

FHEL TV (Fig. 2D), BRI NN ZERT

EPRR S FREOMEBEE TH oL (Fig. 2E).

FLIROS—57 D HURIC K D REREDORER, a2 b

O—)L OFEHRY IV EETIE, PFOERERISE—IC

BAEXNTWE (Fig 2F). EDHBZE30u M2 UEEHT

LRV TIE, FLIEOS 7 R

%95 RIS E K EREARTH< 2D (Fig 20),

EDHB %50 u M& £ 5 CTHEHE U 72 B g O B B IR O

e S SRS THEI Th o 7= (Fig. 2H). —H, Asc—2P

R U 2R VBB NT, BRI h

I3 TII AR O B SR I R W B RS B S

(Fig. 2D, BB S N2> Pkt A R DR

Rk B E FOBE EEAS®RAEI N T (Fig. 20).
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Fig.2 Effects of decreased or increased collagen
production on mesenchymal cells and type I
collagen in cultured reconstituted gel skins.
Sagittal sections of the reconstituted gel
skins cultured in a control medium (A, F)
and in a medium containing 30 4 M (B, G),
50 #M EDHB (C, H) or 200 £ M Asc2-P (D,
E, 1, J) for 5 days were stained with HE (A-
E) or anti-type I collagen antiserum (F-J).
Scale bars: 50 £ m.

BERYINVEEILE IS -9 VD IFEE
BT CREL BB IVEEEY )V ) LE
LBl dss L, a2 ho—)VOBEERT IV EE
TRRENZBZHEO T~ O REES, %
MoOOMEEREE=2LTBD (Fig. 3A), FIEFOHEZM
5 EERIC N D THEFT BT -5 UiiElc k> T
RSN TW= (Fig. 3B). EDHB%30u MBUEHT
B U =BRSSOV EE T, PIEREOREICE—LA
B BRI R WO 5 — 5 I K 2 WK EE R
BmEmahi=h (Fig. 3C), AT —7 VRHEICKEDE
mtElEEE b iia o /- (Fig. 3D). EDHB%ES0 LM%
PEEHTEEE LB IVEE T, EReAROO
54 URRHEON A IE ST E T, PR TIIHEEL
T/ (Fig. 3E). Asc2-PFE{E FTHi#E L= FHRY
JVE & DI DO E S Nz BB ORELEFH O
EEIRE D BEATEYD (Fig. 3F,GQ), 27 —7 »#
HeDIZTZE U TREBICIT D Bl o I RS BRI 1
7= (Fig. 3H). Asc2-PETE T TR ENITIZF T,
05 —4 UMD R D & FeimERic o TEFT LT
WA, 2> ho—)L &L THEITEEDS
Foy hT—2RTHo%= (Fig. 31, D).

BEQRKLS | BAS—4F UV PRFICRITTHE
[R5 —4 2 EEE0. 95 mg/mlic U=BE#RT IV
EBTIE, 2> bho—)b Fig 1A; 0. 9 mg/ml) & DFH
WWEWIBEEI N RMh>720% (Fig 4A), BENLO
mg/ml 12725 &, PFEOEIEIRF K 72> T
(Fig. 4B). 3 5—% VEENL | mgml OBRERS IV
RETIE, —EROPRBOPZEHENHESIN (Fig.
40), L.2mgmlilizs &, BRIV EEEEKTHEH
DRENHEEIN TN (Fig. 4D).

IR,

Fig.3 Effects of decreased or increased collagen production on collagen fibrillar structure in cultured

reconstituted gel skins.

SEM views show collagen fibrillar structure of reconstituted gel skins cultured in a control medium (A, B)
and in a medium containing 30 £ M (C, D), 50 #M EDHB (E) or 200 1 M Asc2-P (F-J) for 5 days. Arrows
in E and F show pterylae where feather development was inhibited. Scale bars: 100 £ m for A, C, E, F, G,

I;41mfor B, D, H, J.
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Fig.4 Effects of collagen concentration on feather
development in cultured reconstituted gel skins.
Phase-contrast micrographs show reconstituted
gel skins using 0.95 mg/ml (A), 1.0 mg/ml (B),

1.1 mg/ml (C) or 1.2 mg/ml (D) of type I
collagen gels after 5 days of culture. Type I
collagen in gels at concentrations higher than
1.0 mg/ml prevented feather development in a
dose-dependent manner. Scale bars: 200 &£ m.

& 2

Z7 NURRIZBIT 2 PIBERERRICEL, PR
TRIMaAS—FUNER EBICEZ<EFREL. 57—
RIS G AR L TB O (RS 1999; /i
5 2005), BT IR OS5 2RO
BEEBH TSI ENHEINTNS (STuarT and
Moscona 1967). —75, PEBETIIHEHIT—F 2%
SRTBI MYy 2AAIOTOT7—E (MMP) %
AYF o= a VEBCERNCEEALTED
(DUONG and Erickson 2004), EEIZ I8 -5 >
BOE T &5 -7 VRO ARG DEENED 5
L (BB 1999; ANERBS 2005), a2 T —a
OEEMEIENEENSBELIZDDTHD I EMN
WEINTNWD (Jiang et al. 1999). ThHD T &,
PEEEOID T E—a CEROBRICE, &PE
BTIIEEMBAOREE LTS5 RO IAHE
ERUBETH DA, PR TIIIAEEDBE D NE
THHILEERLTWS, AFFIIBNT, SBE
EDHBIZ & - T3 5— P EANHGI S Nz Bk
WEETIE, EEBAATIHIS S 2R L,
BEMBEOBELFERbED O NN T2D
%, EDHBIC X 25 —% > OEARRIR, HEMi
DOBENTNEREF RO 35— RO LIRS
BaemE L, PREEE2BRTZIT -V 3
COBREHELFEEZEND, —F, Asc2-PITX
25— U EADRER, PNBEEOEKRIHEHES
NFESO IS5 —F > OREE T —T VHRH#ED
VAAMESEDEEODLDEEYNL Tl &R b5,

[#a5—7 2 OEABE#RE, K025 —5
RRHEDN ARG DEREENIRIL, PIBREOWKE
ELZEZEALN, IO ERHREOIS T
EHWFHERSVEEBOHRIZXZ - THXR/FIN
7=,

U R OTEZEHEREICBNTIE, EMARICEST
92057 RO EEENRL ITEBEIN (U
5 2005), EEHHRIFIZE D EEA S i ENB
19 % (Soro-Suazo et al. 2004). —EHENCETT
%057 R ETE M OIS B & (2T
52 EMB (DICKINSON ef al. 1994), PIZFEMEBRREIC
BT, BERMAIEEHRBANCH?2 > TETT 23
T UMD AEE R RIGE L TBEIT S EEX
HND. EFir, EERICBWTIRIS -7 5L
O > T 7V RN LTIMOS—r o EEE
U, B89 55 (CaRVER e al. 1995), Z OHIfEBEND
[BIOS—7 2 7 NVORENSTELHRITHETE
5B AT HHEEIND (PeRUMPANANI and BYRNE
1999). ZFFFFEITHWT, {KIEE TEDHBZRNL 725
&, MIBaS5—5 2 ORBERAHKBICEBT S HEERER
BETL, BREINEPNFOEEBERE IS
UM R—LARICH<SHENTWRED, 35— >
BT —EOETHERRD NN E. Thbb,
EDHBIZ & % a5 —7% > OEAMGIL, BEEHMREOE
BEUTRERI ST VO AEEZ RS
T, PEFEOMEFHEELZEEZSNS. Asc2PEER
MUZRETIE, PEFEOEMSEREICHEEL, EEM
fOBEELE I IS -7 OREMLEHEELLEBIZ
EWITBER D S0 UREDRNZ Ry NT—2
NEEINZ. Asc2-PICE 55— 2 OEABE
3, 3T RO EEE LB BICREEIT
L THilaEaHEL-EEX 50, DI Ld&EE
EOaAS—7 L ERAWEZEBRT IVEEDRERNSD
FEINE.

AWEICBITZ 25— ELRRET HAsc2-P&
1§ HEDHBZ Wz BRI RN 5, PRI
PP FEMEEEZGOPROMMRAIE, KHE, 22H
BICEEENEZaS—T OEELE ETBBLETDH
Vn, AS—YCOEARED, EERTIEORESE
BEREEET D ZENRINE. £, 57T
3, ERREIRY, ZERIECERBNABEEEEL, TR
FeAE TS MR B 2 AT 5 RT & U THEERNICHE
BLTWAEZEZL5NS.
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The effect of feeding dried potato pulp silage added fungus Amylomyces rouxii
and food waste on performance in finishing pigs.

Satoshi HIDAKA ', Shinobu OHTA ', Toshiharu MIURA® and Yuuji Opa®

'Obihiro University of Agriculture and Veterinary Medicine, Obihiro 080-8555
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TIOXA L RAREHEMERSZD 1 BHMLUZ
RF RV THA L=, Bhs, BRCBLURR
PRI A INEAREY - B L TR RS, IEERY
B CE9RESIke) % I3EEMRL, EafBOAZia
BURK (650 AR 2EGHFERO30% &
BEXMATHRELERRKX (73 ZUTL2HREORE
BFRHBREEBLE. BB TR, BOREEANEZR
Uz AEMFENT, EARENCHENT, HIEhEE
M%<, HYNVBBLUT > T U EENRDIBND
7z, fRbELTE TR, 2 OMEHERREICEILRS,
HERX3. 03ke/H - %, #RERIX3. 13ke/H -HTHO L.
BRSOV THBEKOFER, X581, 9ke
5112. 8kglz, BRI A179. 3ker 5109. 8kg HEML,
WERICEI ANk, i, WRBRXMT, HHE
B, BREE FEWE BOERCERSN o
O— XK, WREHONE, MEEKE Kia
EBLCHEHEHEEIIBNTHHER ERBRXICEIL
HeNENO . BREHOUREFEDS, SBRXA

W 20066E1 B4 H

HMEREDAEBICREVWEEZRLEDY, ZOREREL
THRAEBOBRBMNEN s v B oNE. K
TRl B KOS REEN O B BRI, WX EBIFT
FEREHEREIG 2R, ZRRD NN
Dbk &ns, RBEEHGGE, IROEEBIEETE,
WA, BARESIUCREICEEL KT I Bho
T EME, RERBRTAW - FAEERNI K AR AR
W ETHRETE, BAABELTHERATHZLEE
A B,

&

HAOEE OTDNBMHZRIZ1965F1IT1E55%, IR
BLTIE31% TH o 7245, 20024E 12 V3TDNE #a 2 i
24%, JBIEFEITIZ10% (B/KAE 2004) LEFLTH
%, ¥ir, BEXTHEEELZS TWABSEROMED
%iu:@;5mﬁﬂ®mlﬁﬁﬁ%®gﬁf%6t
Zz6N5%. FIT, fAOENBREEZLASYE
FRIDREMBE EBIT, AR ETNICK > THEES
NABEYOREEOM ENEBERREELRS.

ULinl, SaEENSHHEINSBEREEE, €0
BEAENRETI LU THEESNTHED, BEMLE
PEW OFEL & U T OFA B4 TR (TS, 2000).

il



HE & - KH

INSOREEEROSEIE UTHAT 3, ks
LToRelE, BORHEICHRERRNI &, fkls
LTOREMEENZ 2L, RMBICEELTAFETE
5T &, EHBENPBATRES BROLEERICESE
BRITEIRNWCENEETHS EINTWS (&L,
2000). E/=EFE, REBENMFRLAMLLTEYD, 2046
B T BT Th< BEOSHTHZICHT 3
BOEABRDENTNS, [RE - B BRNEARE
JIZBNWTHEREXTORENDER OKE & EIR
OEFIAHR DK & BED B R ERBEEE DR
BESENED LN, ISIE/RVYTIIVEIIRED
TRBREROBDFIA 2 BAEIITRS 2 L&k T
w3 (BKE, 2000).

LHEE T, BET > 7 OMIITHES THIAD
BT INT FUT UK BHHENTED, RF
MV ICHBERRRETHB 73012
(Umylomyces roxii) BEFHFMERH D 1 BIEMT
5Lk, YA L—=VBRHICT T > DifEE
HBERMEEIN, BELRYIL—IUhEons
EEINTWS (FES, 2005). RFIAEROH

THRICEENTRENOEORE E L TORMIRS

HIESNTHBY, ZhETIE, hy7#H FPed
78, 199580 & &M, 1999), I h>Pa—2¥ (uo
5, 2005), KX H FEE5,2003) BIXURRE
B OCKES, 2004) IENREINTNS,
FITARBRTIE, Fo 7 OEERICREET SR
TRV T ICABRERRMETH 27307122 %
wmmL, BEORT MV THA L= 0FEE TN,
ZORFTRUVTHA L—, b THBIUESRE
BEEAEEL TR S - AN 2 IEE S B H
BI2ED0%5EA1-EE, BOMEBEAEICKET
WEBIDWTHAL, REMAEHGESEOERMEIC K
ETHEERA L.

HHRELVHE

2004%E11H 2 H~20044E12H 138 (42HRED) i, +
BE RIS TRR SN TV BLIDS SRR S
FEE SR 3 & ek U CitBr 21772 o 1=, SABREIG
BICHERRORE BT L, EAESICHRX 6 EH &t
BAX 7 I . BRRARE A E I B IXS1. Oke
HEBRIXT9. 3ke/s o 7. MBRBIMISHE, 27THHE, 41
HEICAEZEEL, RBREBREB2EECHERESH
w7,

PHBIETRNY, IELEESETE (BD-1000, #hatatht —
IX, &HE) 2HWT, 7IOXA .28 % 56
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ONSC: JEREE M KLY, OCC: LAY, OCW : ikt

75 %0.8kg, EIHNS0.2kgT, TN HEEALT
TMRE L THG L. IS OB S 2% 21078
L. &£k, IXTofENT, THBEERREGES
L EECEERIN AT 2 KE L 7=,

KT 7 A ORIV A Y 1 o REEBIEE 42688 %,
TMRZEHHE- L7zt X (9 8H), TMR®D 2 kg APS10ke
WWEXTHEGLEAPSK (988), [ERICTMRD 2ke
ZCPSI0kgiZ X TH 5 L /=CPSIK (88H) D3| T
fAEL - ESRNE8 :00&16:000 1 H2EHEL /=

fAEABK TRICHBRE 2 2HEER L, HAMEER
KUK AR E S, RREAE, fRIEAR A
BRI EERICEEL TERLZ. 1B,
APSKBELUCPSKIZFNTN 1 HT D, WIKENS
FNTWERED, NS ZRWTEBREL -,

REDHHE, ;O BB OERENET
=Y, EXORBHABRFEEDENSNEIIRITE
Brrd, ERBRXMNSHERED R 6 EHE
BY, 3RBRRTHISEHOE 7 ~11IEH) 7 o—2
DMEEHEETBLEHEEHICOWTITRo .
s, MEREHOKSEE BIBHEE, WA L
a*, b*H), MBHEERD LUYMHEREICDONWT, &
TBXOHHEIE OIRFEBERIC D W TITRo /2

RGBT 7 WM R R0 g 2 #RHT

x2 @HEAROEBERES (%)
EEfE B SAU5A EIHS

2] 86. 4 34.0 86. 0 87. 7
CP 13.9 929. 4 3.9 2.7
FoT 40. 3 4.9 3.4 0.1
NscV 62. 4 0.7 15.4 5.6
s 4.4 11.4 1.2 0.3
K43 4.9 2.1 4.9 15.8
occV 78.5 31.6 19. 1 7.4
ocw" 16. 6 66. 3 76. 1 76. 8

VMl IR HERETR U, ERSNL, ZahEls,
DNSC: JEREE BRI, OCC: MIBINZRY), OCW : Jaidhie:

op




R MV TRREFORNE

3EHE, BBlELk FIINERITIVIE H
I AR, W AN, EREEEHETI0C, 3 Kefns
L, S5 1KMF>r—4THRkL, EEZREL
=%, TIVIFERIZ, 27N ERKL g AR, KB
L, W ERELERE, Sy M- ETTFRELE.
ZNZ2100°COIERE BT 3 R MBE R L, S
= TG LIEL . ZOEBOHEKESZ
KoyagE Uk, MIEEHEEE, KozElElzdr
TIVETIVIEE, AEERKCDD, Vy AL —H#l
HEBICANT, 16BN Lo —F )L 277 o 7=,
ZOHME Y > 2100°C T 3RFEME L, Z 0% 1 K
WAL, RELE ECoMHZOERSMiETOE
BEOEMNSHIEEE2EH Uiz, WAL
MEREMZ2 4 ClR M 2R ICE L /= #£EELmeter
(MINOLTA,CM-1000 3RE) #FHWTL*#, a*fH, b*
fEZRE Lz, MBHEEEIIE 8 — l0kHE TR &
2. 5cnDEI I 2HYID, METHKGpERERD E
BERHEELER BEZ2EP-—I&BICARN, T0CH
U4 —F—NAHT RN Lz AULBHKZ
BTHOEEZAIEL, MAMOROERICKHT M
BEDOERBOWDEIG 2 INBRLELE Uk, UIHES
3, MnEEskRE2EIE Uik 2 AW T, B2 5cn
QAT F—"T6ERDI7 %D HRNTETITH S
HE, U)W Pl E # (Warner-Bratzler meat share
Model 235, G-R manufacturing Co, USA) ZHWT, 12
B ORIEME B8, RAMEEGR/IMEZR EEHEZ
UIWHEPIUE & U, IBRFERAERRIIES 7 MMEE MR R A
AT 5 BRI O MBI & R R A il &/l o
BT 5ngZ2M L, RUMERBREICAR, &
WBE%SHAFIVYILI—)L 5nlZMA T, 1000CT
3R, MERFE AFIALL =, 0%, RUAEEER
BICAFY U Z25nMA 1 ERES L, EEOAF
YUBEMED— MRAAN TOR, RleAFH
vEAN, s3EEEESRO— NCANKE, KEE
ESERL DIk a— b, BEAMA, RS
SUE AFHUEZRBRE A0 NS5
7 14— (GClABEEER, HE) LDl k.
ST FEYUT—HAELTAYTLERY, FvE
51— % A (ULBON HR-SS-10, 0.32mnx30m, fE
LT, &) T > P75 —RELIC, T14T77
& —iEE£950°C, FIHNEREE150°C, RiRRKIEE220°CT
Fixo 7=, RIS R EIIIEERB O AF IV A
FIVFy b (GLYA A, ®BR) 24HL, 707
k5 — & QLEEKE(C - REA CHROMATOPAC, BiE#
PEFT, BE) TEOMEBREMN—BT 2L alREL
7. BRI URF B (Cl4:0), SUAMLA
S (Cld: 1), VI F B (C16:0), NV B
LA B (Cl6: 1), AF7 U B (C18:0), AL
1 8 (C18: 1), V/—)LE (CI8: 2) O 7HIC
DWTREL, IEEgEaEEHL .

X3 APSHBLUCPSOEEE L HEEE

APS" Cps?
HEE (ke 6, 885 6,120
FEERE (ke 12. 6 16. 8
BERE® (%) 0.18 0.27

DEBAERRRERMNRT MV TYA -
PIRRIIR T RSV T A L=

VHHBICNT 2EREOEE

HEHRT I ZPIEEBIZTDWTSASOGLM T 10 &
Dy THES T EITEY, TukeyDLEEEZHAWNT
&5 Br X [ T LB U 7= (SAS Institute Inc. , 1985). f& %
0. 05K D & & (P<0.05), ZENFETHH &L

HRBLUER

BT bWV THA L—2 (PPS) TS 54 DRl
HIIEL, BELEFERO2ENFREINEZ. I
AN 7 CORBHAICHEREICKVFEEL TREEL
EREMHLAPPSEICHT HEREREOE G, Tiab
BREEEREPEX IR BEERIL, APSKA12. 6ke
IZxf U CCPSR DA H316. 8kg = no 7=, ZDEZERH
L ZPPSICHT 2EIETRT &, APSIZ 0. 18% Th o
7ZDIZH LT, CPSIZAPS?DO. 27% & 1. 5{E&no 7=

AL —VRABREEEEEL, BRERBELZRHIET

CBERERYAL—-TIERD FEF 2003). =5

(2004) WBEBERRREZFML ZR5 MUV
AL —VREBREESHICBWT, ABERENEY
HE01.23% THHDICH LT, WEFEMTIXL 06%T
HY, RFRINTHA L —JIEENSHBPLY
J =V OEELABEMRRRERMICE > THEMT 5
TERPELTWS, £z, HES (2005 X, 7
VT HBERRREZHRMT S I LK T,
BEOYA L —VNFAMTELZL2HEL TS,
FRBRICBNWT, HLEERKRIRE T D % 4mylomyces
rouxiiZ Fs N U 72 APSK D (£ R AICPSKIT LR TR
Mo &1, APSDOHHCPSIZ R THEEFHEED R
EINEH (EHE52004) EEZA5ND. Lo
TRF NIV TTHA L— U 2R 255 1CHEE
RARRE & RINT 2 & 20fEEN%EINS & ED
ns.

RHEBRXO 11 b0 OTDNEBRER, HH
K, APSIX, CPSKIZHBWTZEFNF NS dke, 8. Tkg,
8. Tkg, ¥ 7=CPIE B 211 % N F ], 455g, 1, 367¢g,
1, 358¢ L PPSHA 5 K AKX & O TDNEBRENSE
<, CPBRENDT MRz, TNSDEZESL
HELESREOEREEICET 285 E (BHKERM
LBEBRMR, 2000) SBT3 &, TONBIRERE
DRBXICH W T HAEKT DHEMAEHEL O~
1. 2kg/ HO®RICH D, FZCPEBREIRZEDHBRX
BN THEMKREL 4kg,/H DfEL, 125g 2 EF> T
B0, FERBRX TOESBREICKERENTRDP D
mEEZ SN



HE & - BWsHT - ZWEE - NEE=

%4 ABEFRAKERNART /LT YA L —SBEDBRIV RS A Y ERBEEF O LREE & RARBRTEFRIC

RiF o202

HEX 0=9) APSX " (n=8) CPSK? (n=7) D
HFAE (ke 748. 0+42. 0 768.5+35. 3 752. 34+36. 7 0. 531
SEER 1. 89-0. 60 1.88+0. 35 2.0%0.00 0. 825
PR 9. 00=0. 00 92.13+0. 35 2.14+0. 38 0. 551
BEHEE (ko 404. 7+26. 1 422, 0+24. 0 421.6+94. 4 0. 286
WEEDERE (cf) 41.8+7.9 30.3+38.7 41.3+4.3 0. 650
NTE  (cm) 5.4+0.7 5.940.5 5.840.5 0. 181
B TIEHE (cm) 1.8+0.2 1.7+0.4 1.7+£0.4 0.823
HREEELEE 69.7+1.4 69.6+0.6 69.8+0.6 0. 883
BMS No. 2.3+0.5 92.140. 4 92.3+0.8 0.725
BERE R MR 2.3+0.5 2.1+0.4 2.1%0.4 0.539
BCS No. 3.8+0.4 3.840.5 4.1%0.5 0.173
A DHIR 92.2+0.4 2.3+0.5 2.1+0. 4 0. 885
A D EIRER 2.2+0.4 2.3+0.5 2.1+0.4 0. 885
NOFED 2.1%0.3 2.3+0.5 2.34+0.5 0. 684
ADED 2.94+0.3 3.0£0.0 92.9+0. 4 0. 599
FEED - BHER 2.1+0.3 2.3%0.5 2.3+0.5 0. 684
BFS No. 2.1+0.3 2.0+0.0 2.0%0.0 0. 454
FENf DIER &8 4.0%0.0 4,0+0.0 4.0+0.0 -
Bk 4.0£0.0 4.0+0.0 4,0£0.0 -

HEEEIZA=3, B=2, C=1&LTEHL-.

VAPSK  FHEEAERCRIRERIRT M OLT YA L—VkaE X

DOPSK RN TF RV TV A1 L —JHREK

BHBE OWIKE 2R < HTHARE S REEER 4
WRUE, HRRESERNERTIE, APSKAHHRKX
WWHARTREWERZRLEZD, SEBXETERTA
sRahol. Z0ZEE, ARBRITANSIAD
ERHCEBLIZZENS, KoEE S EUPPSITN
THEOEFENEL, MELE2EEZRAEL, &R
B TOESBRENIIAFE T LD, HHEE
BEHRNERBIIEABRRBTENA NN EE
Aibh5.

F7r, BARBOSERCEHABRMTEIZA SN
2o 7= (P0.05).

Zhit, WHREO 7+ —RoOy MAaRHZP v T £
BIEM %#20% £ TREL THRMAREICETA SN
W EHYE (NersoN efal., 2000) SN THBD, Kbk
TOREBEL NIIIHIEB THo =T END, TOHE

E—H L& Fk, APSK ECPSREDRHIBWVTSH
BATERIEEN AL NN MG, BHSEINEDN
AR A I AE £ SRR BRI ISR 8
ERFEIRWEEZISNS. L, HASFOHLET
FBAD ¥ H A BRI EA0% £ TRERE L EBE, &
HEEDHEERTBVTHELRBVWEIOBETT
% (RabUNZ et al., 2003) &XNTHYD, APSORKE
R GEEEHRHTINEND D EEDNS,

£S5 ICAPSHENHEREHTORNEIC KT TEEER
UZe.

KOEEEEE, APSKH64.3%, CPSKH363. 3%,
K HRXA363. 5% TEMBREICZEIIA SNEN-o k.
HEHEEZE BN THERBREMICEL Mo
7. WEEHORABICBWT, LHE, a*ff, b*E® 3
HE & bHBRETERASNEN . WREEHD

&5 FHEBEERIKRERNART M/IVTHA L —JHRENRIVRS A VEEBIEEFOBSRRFONEICRITTEE

St FR X APSX " CPSX?
(n=6) (n=6) (n=6) P
7K 4 (%) 63. 5+3. 46 64. 3£3. 07 63.3+=3.43 0. 859
OB B (%) 15.2+4. 71 14.4£3. 70 15. 7%=4. 53 0. 868
YIRS E (k) 8. 05%0. 89 6.51=1. 36 8. 15+1.58 0. 083
INZAIE SR (%) 23.2+1. 42> 26.4+2. 18 25.5+2.16® 0. 037
A i L* 45.4+1.73 42, 2+1.90 42.9+2, 64 0. 053
a* 19.4+1.95 18.440. 55 19.8+1.55 0.296
b* 13.6+1. 69 11.8+1.18 13. 01, 42 0.121
Tl ERERE TR L. ab; BRAEXTHICEZESD (P<0.05)

VAPSK  HEEAERGRRERMAT MV TH1 L —DREK

PCPSK  EIFRIMARTF MV THA L —JHREX




RF "NV THELORNE

R6 ABEMAREFIRT N/ UVTHA L — SREBAN RS A Y EEBEEFOR TIEBORBBEARNA

ICRIFTHE (%)

» SHHRX APSXY CPSKX?

i (a=6) (0=6) (a=6) P
Cld: 0 (RYURFUE) 3.3%0.6 3.7+0.4 3.6+0. 6 0. 409
Cld:1 (SUZXMLAED) 1.4+0.4 1.6+0. 4 1.8+0.5 0.412
Cl6:0 OV F M) 24.8+1.7 25.4+1.0 25.5+1.4 0.713
Cl6:1 UL LA ER) 4.8%0.5 5.6+1.5 4.8+1.5 0.473
CI8:0 (AF7 U &) 11.1+1.5 10.3£1.5 10.94+1.8 0. 721
Cl8:1 GFL+1 Vi) 51.6£2.5 50.7+1.5 50.3+2. 4 0. 659
C18:2 (U J—) Vi) 3.0+51. 6 2.6%0.6 2.940.5 0.516
Aafnislig &t 60.8+£2.4 60.5+1. 7 59.8+2.4 0. 786

I + R TR L T

VAPSK  HEEAERARRERINA T VT A1 L —UKBRERK

DCPSK  HERINRT ML T L—UHBER

VIWTIEPTMEIY, APSIKA%6. 5kg, CPSKA38. lkg, i
K38, 1kg & iRBRIX B T3 A B BN o 7203, APSIK
DENMORBX DMEIZLENTRREL, ANE LD
WERIAIA DNz, RREH OMEELZEE, APSK
7126.4%, CPSK4325.5%, XTHRIXA123.2% &, APS
X &ECPSIX, CPSR EMBBX &EDMICFERRM >R
23, APSK &M REX OB T, APSKOANAEEICTHE
MRENDT (PL.05).
BRAOKDEEEIEOHEL, BROH65~T70% &
ENTHOD (R, 1996), TR TORBKATZ O HEH
IZIEL, APSIGEGOEEIIALNRN>EEZEZI LN
5. WAETIE, LME a*E b*EQTRTOEBIH
WTERBRRBETERA NN/, TOZER,
SR KRNEREFICKE L TORAIIIZENE
< (AIL5,1999), EAEHAFDO T+ — ROy Mk
oY HA ERIENE20%ETREL THREBICER
H 51780 (BusBooM ef al. , 2000) EFREXNTHD,
BIEEM OB SR BICKITTEE I/ NI N E
E26N5. FAEBRTORBOKREIINS DHEL
—H LTz, EREE T, APSK EMERX &% g
T3 &, APSKDHIHEZITMEMNKREN o7z (PL0. 05).
pnEB kR, K EFEE S IEQHBEREEN D D (B

HKERNEBRELDR, 1980, KOEEE & EN
EMZERLUEZAPSRICBNWTHEIELS Bo>EEEZS
N5, Fiz, MBEELRINBBEEIBNZEEMT
5 (ML, 1996) 2%, AHEBER TIINEEE I SHBX
EDBNCERUTHDZENSMBBEENIILSD
OTIERN, BEFAEEDKTSHEEE#RLIZCPS
K EXRRIZBNT, MEBLETIICPSR AR RX
D REVWERIZRLTHBD, TORRKIZDWTARE
BRBHEL, SHEREFTTOIHENDAD.
TWEGERL, SFBRETERAS Mok
(P>0.05). UIErEHIMEE, 4 Ak, MREROBRK
M, RO —r 2 EEREREI>TEEINS
(BMKERNSEES R, 1987, KBTI, ¢
NTOHAEMTIERZABTHI o2 &, BERE
DOHFHE BRI TH o= NS, YIWHEPIEITH
THAPSHH G DTN EFZ 5N

B RERG & RIRE R O fe R EE ML & = h ek 6,
FTIRLUEZ. ETIEED X OH BN O IeEE L
1, BBRRXETERASNARN>/ P0.05). BT
P L OHHEEHORKE®BE &, L1k
(Cl18: 1) MEDHEL, RWT/NVIF B (Cl6:
0), AF7UE (C18:0) THD, ZNETOIR

£7 ABERAKERNRT LT HA L —SBREDHRIV RS A CBESIEEF OHRBIEM O EHEREREE

CRIETHE (%)

y SHHEX APSK " CPSX?

Ll (n=6) (n=6) (n=6) D
Cld: 0 (RYRFUED 3.0£0.7 3,.240.6 2.7+0.3 0. 468
Cld:1 (RURNLAT D) 0.9+0.7 0.60.1 0.7£0. 1 0.110
Cl6:0 UV F B 23.9%+2.0 24.4+1. 8 24.3+1.9 0. 969
Cl6:1 UL RLAT B 2.7£0.9 2.140.4 2.3+0.4 0.611
Cl8:0 (RF7 1 ) 19.0£3.6 21.0+1.9 19.4+1.7 0. 575
Cl8:1 GFL -1 BB 47.4%3.0 45.5+2.5 47.3%+2.8 0. 570
C18:2 (U J—)VES) 3.1+0.4 3.8%0.7 3.2+0.5 0. 597
Aeafnlelig et 54.1+4.8 51.5+2.6 53.5+3.7 0.576

Ml R RAE TR U

DAPSK  HLESAERRIRERMRT XL THA L — TSR

DCpSK  EIRINRT bV T L=k 5K




A& & - BT - ZWHEh - SEES

WAZ A CRBEBEEFOIEHEERORE (HE &
1, 1991) EREETH o= K FIEH OREFn s e
DEIEIE, APSKA60.5%, CPSKA59.8%, SFHAX
7%60. 8%, fHRIERE OARIFIIEREEE D EIEIE, ETNhE
N51.5%, 53.5%, 54.1% EBXETEREEMrICX
ENIHLENDD, FHBEXMETEERA SN
ol LMo T, BAOEREBIOIEIFEHRKIC
T BAPSH S OREIEN-EEZZENDS. B
DRI BRI IR IR I L TARBERI IR MK < (R
i, 1996), BMEREOEEIIREZBVWLIELSE
% (ML, 1996). AR T, BREBREREREL TV
BN, REEHOREIZBWTINEEREERNT,
MBS A SIS, UMENEICERBEXTEZNSS5N
BnofZ &, EEEFEERRICBNTHERBRXE
TENRN DI ENSER DRI Y 5APSHE S D
BEEIFEAERNDDERDN .

LDz &S, HEEERCRIRE Umylomyces rouxii)
BWNART 8V T L=, BRMORT bV
THA L —PICHANT, hEREIC X ZEFEENMES,
ENRECHELEYAL—THhD, HAFCHEL
TOHRMNERCNEICRZREEEEL NI LA
EnERol. LEMNS T, RRERMERT LS
YA L —PHARG ORI F—FR & U THERTS
LrEEZLND, KRB TIE, FEGESEDONI% D
RETHo N, 5% CORELTTHRSEZREME
B35 ENTRER, THEKEERENESEEEEDOMH
BHRIAMECHEICRIT TREE RN T DREND S 5.

X 73

BussooMm JR., N. L. NeLsoN, L. E. JeremiaH, S. K.
DuckEgTT, J. D. CRONRATH, L. FALEN, and P. S. KUBER
(2000) Effects of graded levels of potato by-products in
barley- and corn-based beef feedlot diets:II.
Palatability. J. Anim. Sci.,78:1837-1844

=w)IME (2000 RF vV, BBEY v —F )L, 54

(9) : 44-45

JRLECT (1996) BN OMMEVEE. ROFIE (FREA
Mgm). 112-116. BIEERE. HR

ARERFE(Z (1996) BN DAL, HOFE (FRBEILR .

48-58. HIAE/E. WAl

He &£ A (199) WALOMmEREMRS DR
FRBICBI BN EKE DR FEETETH
23R, 35:133-154

AILIEFD - BERFRE - BiEft— - 538k, (1999 =2
JEka kv REFRIORGNNEICEADEE.
JeREh s E B RN R E E R T E. 51-54

BT (2003) Vo L—VREBRE. BEEAT—
R, 32-33. F—U~r - PN RA

=W - UM F - EEEE - |RSE - IITMER

(2004) FLEEAERRREZFAL YA L —T0OH
BB B ARRREIC K 5 BEYINTEIEYF|
FEA OB R ISEEMR AR ER, 95-108

NEeLsoN N. L., J. R. BusBooM, J. D. CRONRATH, L. FALEN,
and A . BLANKENBAKER (2000) Effects of graded levels
of potato by-products in barley- and corn-based beef
feedlot diets: 1. feedlot performance, carcass traits,
meat composition, appearance. J. Anim. Sci., 78:
1829-1836

BEHKEENSBEBRRE (1987 RROB{LFErIR:
MHEIC & 2 B EE DR, 1-122 ,

BAKIERTRHEHRE (2000) HAFREENA
4 (20004FHR) 34-37. HRFBER. FR

BHKEREEREERSERIER, HE R&2RE
TR, BE - R AE. 2004) FEEDD
(5]

W #-1E8 %-0RE K- =HEen - EE=-
FIEEN (2005) FLEE A4 BORIRES (Amylomyces rouxii)
IR T SN A L —DEgH iz BT Bk
B RUOEEREORRNE. tERHW, 47:59-
64

RADUNZ A. E., G. P. LARDY, M. L. BAUER, M. J. MARCHELLO,
E. R. Log, and P. T. Berg (2003) Influence of steam-
peeled potato-processing waste inclusion level in beef
finishing diets: Effects on digestion, feedlot performance,
and meat quality. J. Anim. Sci., 81:2675-2685

SAS Institute Inc. (1985) SAS User's guide - Statistics.
Ver.d ed. SAS Institute Inc. Cary, NC

Kurig—= (1996) feE. HORE GhABRR . 99-
103. EiE&ENE. Hx
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52 MEEICBIT BIREZNEA X O EFHICEE T 2 ERSE3%
(GGAA2005) 44

miE -
HIREERY

20054 9 H20H M 52550 £ THOS5S HM A1 X -
Fa—UvbDAA ZEM TR AZETHIE XN/ The
2nd International Conference on Greenhouse Gases and
Animal Agriculture (GGAA2005) T 2 EIBEICRIT S
BEHRTZ O EFHICET 2ERAE D
THET D, FEOHLBICHRETSZAY D HHE
&, XY EREBOI% % 5D, MEKERLEDRE
HNSHESRD ENTWNDS, £, FEEENSIT
THRALRBBIUVRAY 22 EQRBEHEH A DIFMNIT
BETLY DT, BLKEOFEN ANBERO
—HZERL, 2HRANZREMEZVEBIL TN
5. FEXROFGEMNARBIRERLSOENS N
SERFEAETAOHBEEFIFAICL > TARRICARZHD
LEZAOND, FEDOMLEICHRETEAY 2 H AT
R A & UTEINT &2 e D7 ORISR 7
5. FEHMIMNSEL B XY AN FTATRIV
F—LLUTORMEMADSTRETH D, N1 FHADME
R ZBa BB OIS, = 5ICHIKRIE - #E0A
BRI & BRI S a WRE RSB B R O#
EERDZENAEEICES. FAEBERETIE, SE
B % iR RN R X DGR &N A< X LRIV
F— & U TOBBAZRFAERN S 5 ICERBRIION
THROWIESE - ENESH I L THEL, EREE
ROBRIZFEGTHZEE2EME LT,

AEBRKBRIFLEERFELE VA — X T FRE
L OMITHIFE L7 TBEIThND DIRBZIET X Ol
HEFA TBEIHHA-—F—Z T TBFET O
P/ NIRRT S, 2o7avs s MIBWTH
FARFZBD, 1999FICREHAEOMENCELD Y
A= X RRFEEF—Z T T HARLEEH
FEHERE (CSIRO), VA4 — 2 X5 > RMNE—REXA
OPD # M A, FE L HMIRIEE/L) BT ZT—2
Taw T EF—ANIUVTIA-2XT 2 RN -
ke — 2 NHIDPUI BWTHIM L /2. 200041213 H
MR O/ =2, H - ZBEEREI S22
A—VAXS 2 RRETEHELE. IN5OEEY—2
a7l LU TEICELESEICBITIE

S 2005E12A 5 H

EMRTZOHBEAAICETIERS S
(GGAA2001) ZHMNETEE LK. £H-SEDIA
AARXFa—UvbilHBALAERTR K%
(ETH) EHEIC K 2 HBAEHEICBIT DIBEZET XD
&R ICBI T 2 ERS#E (GGAA2005) IcBWNT
REEBDE. BRRRIRZ MV Y- 22T
HBEHY A T -0y 2 VB K UVEHFTEETH
A=V UNELRED = BETHEL -
GGAA2001ILFBES B 5 HIBRIER L 2 53T 2 1R
THHHTOEBRRFETH - =DT, ERMICHMMN
HoT, RAENSML, EEKZEMASLD S DESHL
IR E DR OM TR B EFRE L. ST 2HI16
HICHEHEEENFHII SN, GGAAKRK T HBLNE
0, A1 AFBEVWDS Z & T, HRFMSIHED
BIROMEFHEMAAA « Fa— v EICEEDE
DIRFFHRIE ESTREDQ DEREROMITRA Y —t v >3
CIMThR, I60EOMERENTONE. EICEE
EBORETHCR I Z2XEEL, ABELTHEZ
o7 a1 O EERHRIEENSET
L00FEFERICH 7= 2 Z & OETHA AL IG0FETH o /=
LM SRABESITENMTbN TV, ETHiLSH#
BHEA—RFE U THEINZGGAA205ITIIFE
HRDOBENET A DFELENEHL T DK,
Za—U—5 K, FA—AMITUTEOFERITIE<
OWFEEEFZ VAT, FlbOBEICBWTH EBRM
MEEROMD LT EFARICERNEZERES 2B BT
HILEBERFEZIZIUD, LFERY BEZEAZ
JuEEEE L >y —, FILRZ, HEK%E, FHEAZE,
IWBRZEN S RITREVBE L, BNETEZERET
IRBERFHRE—ZNEE, FHRELLTRENS
AEIBINEY > S DOHFHERNED, GGAA2005%
FBLUE ZOXBEHNSEEL, bHEN5404
AEMBMUZ. 2835 Alo2EHh, 4y i3
PRE VIR DWTHREFREEST, 2FRH
TEDLNE. Eyiar1DhEy s 2d HRER
B A G| TREIEE LT —BEHET X OB —,
twiar20bhEw s RF TAY > OEE EFIMA)
THTwirartlT IZEIN—AAY HRK
O, NAFT V=7 T RBIIN—RA Oy
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—EEAHORE) & 7/ 0V ——FKEERD
eI L EREREAN, NAFVHA V)T ROFRE - A
WipEEn AR T 5 TEEE SRTshk 'y
1 a 4@ Ry 7 A3 MREHRET ADORK P HH
LABRADY—2F—N—DFEFTY T TIDH
BFIGGAA200lDN—2 a > 7w T EUTHRRTRE
HDOTHY, A1 A - EUFHED S ENHARERNT
bz BFY RS HOPEGGAAMFEITBNT
H(ETNEBERMAESH THSD. GGAA2001i
LBEIZBVT, BEVETAORTLLITAY ITHE
BL, FEWEEHROAY > OT XA NEFHE
EHIM B NA AH A E L TOIRIVF—FIAH £ TIRE
R FE L EENMThbN . ERERFERICONT
LI TRFSER - [BEASO7 B 7 HH - ik
fbEXZCHETIHEELREINL. GGAA2005 T
twialy Ny ZANTRT O, BREHEETS
W=D arT7yrlER, EyialOBREESN
wEERERIFERICETONE EKKEU-Za—
VSRS REHEEEBTICEELT, B &
ENFCBI2EEREENRTAELTAY Y - #
LB EEE Y —7 v MU ZBRHT O RICEE-ED
Erh Uz, RERERIITRTETHR S T 0y —TF 1
7 LUTHBRE NS, GGAA2001 EFRICA S %
Elsevier#tm B N\— RAN—DAE LU THRFET, &
FREEENED SN TN S,

ETHRERMET 5 Ap5BLFa—U vk

% 3 [FEIGGAA20081320084E 3 AIA—X h T U T #E
HBEAL 21—V — 5 REMEEOREICKDE
Bk (BHEHUI ST KB LU THMET 5 Z EANRE
LTW3, ZO&D AHRRRESED S £ D I3
FEEOEPPARERA NN FEEZTVWSIERE
SETHAWN., Lnl, 2013FELEDRA NEEHEE
ZOE -l AEREL, REEEZOHAEETIE
BWKE, HE, 1> REOMSHEEOMAENH
FEL, BUDMCEEBICBINL T Z EIREERET 5.
2 HFIZ B X N-GGAA2000EBETEERT, W
X ONOREMER EEENER I N —DIIEURE
BOIEKAD, GGAADTHEICDIRNETHEEDHZA
TWBZETHSB. HlzE, SEOREREART ATEU

o, kit EE U THE DM ESS, B

Wffi & EAREFREFICK A SRS, HBAIH/N
HEOREREORFELZAREICIL TS, BEO
F—2 MU 73BN, REOILKICE->T, ME
DERAMTEEZRZZ TELRT IR UBBNERL
A, ZOEIBTAEOMBARIIREDD L.
W O EN I OFE & LT TR, NMFHR
TS5 ROIRNF—EFEE LU TLED T S50, e
DADRARTHAIN TS Z & ENHE SNk
X5 I EERHEEIIGGAA NDOH R LEDOSE T
H5. HEREE L3R EE OB S EE LI
BEBEIIRETHAD. GGAARE L L T LEEE
B B IREEN X OFIE &R OERRA SRR -
BB THEORENENSND T L2000
LESHDTHS.
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3R E IS A BT B = OB Ns

WE BT
JLHRESL KA B IR BE

SB30E] E B FH B 11T BI %2 (International Society
for Applied Ethology, ISAE) 4%, 200548 A20HM 5 8
H2HETOS5 HME, #RNNBEORMARZETHEZN
. REZBMFBEZAETHIBONTHY, 2055 HA
ADBMEEKOANTH > 2. SEOSMEL, HiE
WHND &R o7zi, 1FUR, 425
R, FUR—DERBRDELEZI—O Y NPT AU A,
F—=AbDSUTER, F1, 1> RRXITREDTY
TINEDBMbH O, HAREDANSMUE. AL
2 Te bEFHY L] 2AL 2 F—T &L, 1

IRERUL ERBEEN - FE/FEMEE OBR), 2

e h-80DRND), 3 Te NEHEEMEDE
HEDBEODNS < 2HMBEE O], 4 HE
RET>UyF A b, 5 [Free Papers)] ® 5 DDH
TTr—REaPhTWE REFF—IKHE>T
Wood-Gush Memorial Lecture 1 28, HFH#%iE 558, O
HRROEBLIUORRY —RRO\E P SHRI N 2
KOHBBIUVEENSIMLZ > ROTL - T—2
TayIRUTOWD TH 3.

8 A21H (HHEH)
-HRES
* Wood-Gush Memorial Lecture
(BT BT BB & BMEHE]  (Watanabe, S.)
- FLFRRR
EABLUHELICICEIVE “BET
UwF AR (Koene, P.)
- OEERR - RRXY—tva (FEE 158)
U= vavys
(WFLA O BT TE) & T R

8 A22H (HEER)
- BRI
[R—X2 2 EOEHE : BOFERTENIE D
BEROEFIIZRDN? (McBride, S.)
- OEEXR GEE 38
IO AH—ar

23 2005€E11A15H

8 H23H (KERH)
- LA
BRI BT DREEAMRE DS |
(Munksgaard, L. )
cOEEFER - RRY—kv gl GHEE §HE)

AR Z VRN

8 A24H GKIER)
- EFRE
IKFBIZBWT LB E TORARRERERE]
(Cockram,,M.)
cOBERRKR - KXy —tviar (GEE 128)
EES

OBEBLUORRY —HER, FEOBUEFRSTEE
KETHONENRDEL, FOMDT—<bEH TH
RGN - ERENEEZEDONEN TS, Wi & AApE
WL T, HALOLDICHEHZHTHEL TW3
REORSCHAERLOBEBEICDWTREND > /2
(Botheras,N.). iz H THRALE COREBRENE
BBEHAEEENTNDENSIERTHD, HEAL
OEEEBDE Z -G E I AL ERR & B TR
PRODEIXEADNENENEZ SN, F&HEHE
T, 7U—ZX =N HEETOTUZAr Y FER—FD
BREBLORY I L—)V OILEEE A 56 DREEMA
BB DZELIT DWW T DOFSE (Takeuchi, M.) 23 o 7=.
FHIZDNWTIE, FHOWALED KVEEALGTEORN
NEAZOFFEOTENICKITTER (Nielsen, P. P.)
PHROENB I VEEF BRI NF
EOTEIRFERIC KT TR Lauber, M) o
ERERNDHY, FAOEBREIIHTIELO®mSHN
A7,

FOREITEHO—DICHEENTENH 50, 4O
EHEOITENL, I OREICHE S BB TN TN
BELIZHRTR O THESIN TV A EFITHEICR
515 Z E0ERM S 7z (shiwata, T.). £z, BOR
EITBE L TRONZ S <DV TIE, fRoEE
REZTIKBOREISHEEZRAEL, HEGARNE
SBEEZBHTDAEEND S ZLERE L (Houpt,
K). BOXEEHREOBRICDOWTI, MO



HEHRT

HEBEM b R BB ASHINER Lo L.
EREFBEOBBIZDNWTIE, BICEET HH%EH
GEEE, MMOFBITHND EDPPEL, EELDIER
B EOFEEE L TORENBZNZDE N EBER
NEEEHINTVSZEMAZD. BOVERENTS
L b RERBOBERBTHEOL MIMNTHTEICK
IFTAIRICET ARENDD, b EEMEROD D
BEOTEIL, BEMBEROMWEEDOTRICHERD &,
b R B S Bk M S BT E AN A
L. RNy REBEMTHTIIHIND Z &%
&xhi- (Henry,S). EEHIITH, AFRTE MTE
BTEBICMDZET, HERERE MO E B
TELZENMESNEN, BELE NOEMZERS
FITHRU LS BYENESND I EIXEREN D
7. E7m, BOFOREZINEANEEDDAREMEICD
WTOBIZEA®H 5 7= (von Borstel, U. U). B
EIEEICHE LD, BERICIESDENDH D MR
BREGSNEMo T
el g, TR BT BUIBRUVT D
Feeding Station® & U'Feeding Patch TOIREITE) &0
SHEZ TRAY —FE®1T > 7z Feeding Station’®

Feeding Patchl TOREBECHB B & Vo LHRETE
DEATYNET L ORBWIEOBVERITL, UX
BP0 EDESANLRD D TITEIL, BRI
BEFOEEVINETH . RAY—DHT,
Feeding Stationfs] O % BB 2 Slog-survivorZ i W T
Feeding PatchPq 3 & (NFeeding Patchff] D 8 & 57V 7=
HICBELERENEE D 0/DT, Feeding Patch
OBENTFRED =D DBENT, Feeding Patchff] DB E)
BBEOEDOBHIEEEZ TS I EE2HHLL.

SEOERIMMOENEATHESNZIZHD
D, bro L THREEZRLFEEELI &, FIhU—
1A oA EORBEERFICRICIER ST
Mot BEENAEY I —2ROPNTITOL
5L, IWOHONHO—TLRE bb3A, EHLIZ
> oidRL, MRDOEET, ERICH AR
RHBDFEEEBICBRL L. BEREATHIFIHE
BSENBEL E L, AETHHL, TNEEEL
B RAREOHAETRNINRN DT,

20064EDISAENE, 8 A8 ~12HXTAFURDTY
Z NN THEINDZENREL TS, FEDHED
BIMLEWERD.
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PAh
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B FERBS REEME HERER

20044F12H15, 16HIZE ¥ O R K (Pingtung) BHE A
FTRESI N S MIRBEFEYEEEBRF S (The
Environmental Center for Livestock Waste Management's
5 th International Symposium) IZFEE & U THIET 3
Wazfr, RBRAERZIIAEEE, Sl
fLBL, Fv > NAEMIENBENLNS. o
DELEAR=ZADF ¥ 2NAITIE, HFEOKRERH L
WERE - REAR—ZWEND, JLEEORFEICE
SR VENSHARENHRNTH o /=

BRESOAR

GETS5[EE2WA ERRE, FREKZICT A
U R DR - BEOW I THEI SN B EREED LR
D7z O®RE - > ¥ — (Environmental Center for
Livestock Waste Management) WEMETH 5, HEHAND
DIBFREMEE E BB OMEED, BERE (EICSA
RALEFIFD TS 2 BHFH OWERBICDVWTHEL,
REOBMBFEBLEBRZH TS, SEOHEEZE, T A
UAhodd, BE, BANS 1 BT DERBOLAT
Hole. WRIZ, GBOWIFEE, BERREI0LIZE
Thoi.

BH BHADPOOHEEE. ERDEE

BEE ORENRE, FRHGSE, HRE
AT L, BEDRATZARER, ATEHICELS{EKE
1t, BEDSREBEL AT L, SUERDS DESE
AT, FRERI KB AR D 7= 8 DA B R MkE 72 & £l
WZhleok. 205 b0 5 BIZDW T FICENT 5.

S 20054E11H 2 H

1. 8S Yangk, BZ XK=

BB LFERMAN S OBEMNREITAFKERS
HHLUZ, RFORTIIED, FEOTTIIE, B
EYRITADAD v —RRBERTH D, ZFEHREND
ALY REMB ERKE - KB OHKSARLEDN 5
DFEEAY > DITFINF—FIRABIRORRENERIT R
HoNTNnS,

2. FJ Humenik, / —XAh0O5 A K
SARIEFENC B W TERNA, EERRFsoiEE
M OEBEENIFEH#HEINTHS, ERNHIO—
BIELTREREET AU B ERZHFEOWHIEZETY,
KEEEGEAN Y FUT 75—, N GER Ny F
V705 —, GREHIEH, SRS OEER & FHE
EBIlzofk. J—AA0TA4FIIBNT, BERT
ENNBEEROWEE LT, HTERHOES R
1, ATEHE S AT L, BETONI M ZAT A
LD SAROBERL, EHEANy FUT 75 —0
ERAREBTHONTED, HNORMIEALTNDS.

3. AL Sutton, /3F 2 —K%

YIS AR EHT & 0 KRR~ D2y HEi BT KT
HEETHD, BREARERICFST3. 5aRE0s >
NZ|RET I JBEIMCED, SRJHIE ESARN
507 ELTEBAER KBRS, ELY IED
WEEBERELE 7 Y=Y OFEMmc & D, U kg
RIS, AHMEOHE, #Hh g I ERIUL
BFEEHWDZET, Zh5 Ol OHEHIE 2 KRk
5, HILLRKOKICNT 2B, EROBRADNEL
ENTWS, GRINIEN, BEFEAMRIBRYICEK
D E SR HBREARKBEIZER)REE/RD7Z5 5.

4. KR Pagillaik, 1 U /A &%k
SARIELERRIC BV BEFR - U > OIS FIEER
WEIZAMTHY, BOENUIEREIX MAIEHDT
RKEWEEICOAHETFRETH 5. BEIENGT D
AT ZD IR MZRB S HD TR, KESAR
IZHBNTY AMEEMICEIR RS, ERIE—ETX
LU THBEIR U 2Tz 5780, R ORS
12, BERNTY BT T R I LK DERAN
BN, TORED, W OERFEOLDIT, EES
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5. LC Hsialk, REKX®
RERZDSARNERFE > — (ECLWM) IZB
FAEERBEMEICDOVTRN SN SARTES
eIt B A KT 2 =01, R OB RINEDKE,
B - BERAEIAD T 1 ¥ —PEHRMOF RSB S NIz
B&kEKkE2RET 22D, BOERTEICE DK
SXFVMEI I N, EKOBEKFRICBT B E{LEE
NREOEZDIZ, HEREROEEDHANEEDOZR
AR AN FRUEOBRSGEOMAELT, M
RIBFLZ ORI, EEEREESFSHRF SN, BEOK
BERBRICOVWTHEL, FOEEERNBEX
Nz PEOZEITh 505812 AECLWM T,
BENOEREFEDEHFIRO T2 NTND.

PO T, ALHEHEIL ORBRIFFEHEREN Z D104
BEDEATELERFESARLEFAICHET S 0
D MRRICDWTHBRN L. L& BT 2iE4E
DFEESRBEOERIME T OMIGZ2 3 L 7=
%, HERNELT, OAARDESZEDFIRT S
D DIEIEREF S AT 4L, @5 ARERICHER L 2K
a2 MMrEER, @SARBEEDER - KRVEFR DK
W, OB AEYITNR U RS, OBENS
DEERERTHE SMKEEDO 5 HBITDOWTHEML
. BRERERZELT, L#EEDSARNEHIEIL,
FRHEERBNOFDFAREZEALLTNSEZE
ZRFLI. ,

RORBRICHTHIREOKIGE LT, SARALD
FIH 2R E ULAEICH U CTHERZR o WD R
RT3, HAEE, BEECDODWTOEADSE
VR E O B EM B L, TBaRNsEZENSIT
LU TEHADMEBETHED W EENHELRND .
AADAMER, +okRtiEsEnEEos
ERFRX, SAROHEBIRTE, HREBLREE N
R ENHEEROBANRKRD 5N TWBRIAZDES
5. ROBEARRIHESOEE L THSHEANDEKE
HREZ IR s aho s Liangs, B al ke
BREEREODHDHFEMVNET ZE >N B &%
LN,

PO ERRRD R

BEOBEXOEEIERTHS. ADBEOHS
L, RESEKNERENHET 28T, BEICKS
BEBRIHT 2MENREL, 19IFICHESINE
IKEBE] ERITEE DWWz S AREE O BRI X
NTETN D, (BEOFR-BIMRI98ES A5 LKD)

RN TRIC, EEFEOHLEDE 5N TIERD
BEEFE 2FOSARMERIE RET A %5
. ZNEORETE, BEDSARBKEZAT ) —

i

CRERSBEC L D ERS ZBRER, DEERIIERO
BRSHE - TLIRAED D7 DB R THALL, RHHIIC
VKA E 72 HITHA T IRL LTWa. K
i3, BTRERD TRERNDRL, Tk n
Twa bk st ERISHEREL, A
ERFRICHREEZIZREMEL TN S,

FE3 EBREROBKS(CUNEE
4, RFEIFTHEWZEFRIISARNEHER D
ESEA TWER, RETSREHFEMZINTHRN
BFEBZVS LW, 19TEOOBERENRE, /EBOD
EEEFOFEENENL > TWA, BENEOSME
BEREREN, BAEAZBELTWAESBHIEDT
EThol.

BpoulC

SGEIEFRICE > THDOEEBRE, WERERTHO,
804> DifERRIC H DB R HEEFR A LT REEEFERIC
EREL, MEGHEZ L TRERIEAKL. WY, &
NRVPBE->THD L, HEITEEBEERDELRDT
FEHATTHDZENHEE, 1 HEORIZ IEETH
MO TATA REGH LITREBEEDITHIZ E DN
T TbH ol IOEIITREERLZTHSIFN
WOlXNDORTH o /2708, EEFOELEEILDED
AZ YT, MOEDHEENS DIBEWIZED, FHE
FIIRL<BITETRETWEEWE,

BRIV ELED, ERAZESINE WS EHEITH
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HIH fE— - ik B
(B1) e RSEARALATSERT, JLHEREF AR ERT  061-0600

1. (IU®IC

YFILMRTEE, 2~3%, 77 TIR4%,
FAUBTH1LIBEMLTNVS, BHLTHHETIEY
FEHEDEFICRD, 0% #mERL, BHE ©
SNFHEEFABTINTWS., —F, HATIIEM0EED
E—JRICIEHIOAEBFEAFT I N TV, HETIR
2~ 3 FHEEENNFHHON TN,

£ LIT19804FEMN 5 1999 £ TOAFEROHROFKE
FAERER CHAEEEOE(LERLED, YEOHEH
A0 LA EERBEMLTBD, FRITHESTYE
HAEBDREEMLTWS, 517, YFAIIH
R EETRELAENEFATER T =020
Iz, EBROAERIIFAODRKE LD ZNEHFX
NTNn5B,

YTFRECHEEREEO AL ICHEREZREHAL TE
7, WHh®5 “BLWALZDE” LLTHETINTY
5. —H, 77 AP EREOE L TIXVFAZ
F—ZXRIA—TIN e EOHEREE LT, FHOAH
TERRIDS AKERODBOLE L THLI NS BIFX
NTW5. ZOEMAE, BEORRKITHE> TEENE
MERD, BEFENELRD, TIVAMEEREL, V¥
HF—XREDHENT A R ETEAICRD,
S—0y NRNHr 5O VFARBOMANELLLE>T
By, BFEEGE L TrFARENFMINTNS.

YFAOBHD 1 DOFAEE, FA7 LILF—HL
BROFPNE FOKAEZBEI D ENDIIETT A
U A EOBREEICBWTHERS IO, FREE LEO"]
LWAZDE"ERZEBREo7-HOTHD, BE £
<OEDE Moo Tk oh, BEEMEAL THS.

DAETIE, VYFALZTOABBICEL TEEEA
EFEINTWARL, IHREVPFAPYTFRIZENE
WHHABZZ DL bR THD, BURAYITH
Mo TWsE bbE, LML PFAITERRREN
B, YFARALORWEERET D HENHKS,
PEOERR BICHYF ORRIIHID, ENOERE
YA L —VREDRNERETEHOTHS. HE

%3 20054E11A24H

LTHBEEHL, #A, UWELAVYTFOIIFFEALE
BERREWIRL, £, vFAMrSEELEZF—X,
=TI bh, TARIY—LRECAETBEANDS
DENS EFT—HRESZERLNWDBDOTH S, KT,
YFHAF =X FAF - XL OBEARD DNEZ N,
HEOEKNH D, F—XOFLBFIITERDTWE
BERENERS, DAEIZBNWTHENTIEH 57,
WA F— X OBHFENELTHBD, FN—FDF—
AA—=F =BT ARENSMALEYFALF—
AREIAL EIITo> TEE ERNTHHAVTA
DERE, VFALF—XOBERTEN/NIETH 2 0504
HHNTND,

AETHE, YFHRBWHITRENIENZDDTH
LNERNL, ABLUCHEROERE DI DICVF A
BIUOZFoIEENMASH, YFALOWEILKEXN
D, FITHARTERERER, KAAEETH 2EYE
, BEREY, Wbk« RE, ki E 2 GRA
TELUHEROD B Y EEXEME L TRESINS
ZEEEIBDTHS.

2. PFRAOREZFHNEWME GFALT7LILF—
[V FHIEINRBH DD )

THHAAE FOEBRETENTND I L3 EITHER
MR EREDIVTEDbN TV, PFANE hD%E
EPBIURER CRIICGEB ISNZDIEFASY 2N
BizE 287 VINFE—0VYFALTIERELIISWE
NWIHEENSTH S (Walker, 1964).

AT VUVINF—OFHEERIZT AU HTEL 000N
IAEVNDNTVSEN, ERERICK>TER>TY
5. AR EMERIC K S THHANRINTNSIS
BEORL Y ONIEREENTHBD, T0REHN
TR -7 b707) RBARICEREENTWRND
T, AP TERDEEICRDY NV EEBDbNTZNR,
FOHBOMETIEL -7 vFudY A0
7 UNE—FREIIIEN < (BuEReIN— WOLFF D,
1980; TavLor, 1986), 7 LI F—ZFEHEEFT—%
SNPBIOAELY (as- EB-HEAL) THL
TOFNKEL, BT, as- BEAS BT VIVF—F
HMETHDIENWEIN, ZOHEAEBAT



HHEE— - EHREK

WERWVYEFATIEY LILF —EA 700 (Karser, 1990).
H 7 LIF—ISEETOHRD2 5% 0K T
BEWVNDbR, 3HEUTOHIETIII2~30%, X T>T
SE7TIR7~8%, Hiizk > Ti320% &&n,
ZYF7TORETH 2R TOLRD 3 %NFAT L
NE—THEENDbNTVWDE, 75 ATIF20EU L
Wb THEAT UIVF—BHOBEKRMATHAEY
FHIHEZ D ZETHAT UINF—FHOIZHITHE
MED BN, YFALREAICHTT LIVF -7
<, HLENBENWI ENLFHOERIZENTNRD L
U THER X T D (REINERT & FABRE, 1997 GRZESIAK,
1997). BAROHRTIIHIN, 4H, REN=KT LIV
FrEnbnThD, FRIFREFEDOEYT LIV
F—MERFABEERICEID T > — MNAETIE 3 RE
T8.6%, /NE1FEETT A%, SEETE 2%, FFE2
F£AT6.3%, BMATHI. 3% ERMNWERREZRLTY
5, AHBITEL ASNBFAT L NF—OMEEL
T, A ENKSBLEIND, 73 BERA
HOENEIREANFAINTVEY, KEALIIKREE
EOFURMEATRNZD, KEITXT 5 @HIEEFEFET
LEREMED D B, FATVINF—RVPFALICLOT,
30~40% MR Uiz &9 3G, SIES0ANFAIADY
FI ko> THRENSD -2 EDEHH S (HAENLEN,
2004) DT, DHRETHAHROATINIITVFA
ORAZEEZZLEDEADD.

3. PFHARFAKIYVRENICENTNS

YFABFAIT AR TRENITENTNS EWDHE
<, 19524EIC38 ADTHEIC 5 AR VYT AN E
A2HMAIETERLUEE, FALICHRTYFAZ
AL TFHROKE, HE B I5CMEROE
Z3IVA, Bl, B2, FIY¥T, CaBLXUANEIDE
BENED TWeZ ENHREINAE Mack, 1952).
ZDH%, v FTHREEREREZE TS (PaRkD,
1986).

INBARSGZS0% TIBRL, FERFIREIILZS Y b

K2 VY¥ABLUFIAS X NIHOHER

£1 HRORBBEEFINILES
19804 & 1999 D LEE: (FAO, 2001)

1980 1999 i (%)

FKEEH (10073

Y oF 458 710 +00

K 122 159 +30

7 ¥ 796 913 +15

A 1216 1338 +10

| %% 1096 1069 -3
2V EERE (1000MT

Y F 7720 12161 158

K4 44296 60334 +36

A 423034 480659 +14

| 7887 8026 +2

CEED—ERE L THADRDDICPFHARIEEITH &
LR, gPMOBNAERICHESH, BlLTFHZ
BEPREIN, X 5RO ARE NN S
Bk DEN TV (BARRIONUUEVO DS, 2002). VFH,
AP OREHEROREZIE LTS 510 wnd &
NTH B, PELIIEA RTINS RY A XDNE
FHERD 58 B EIE ML, NS IEHEREERBEIK
&L, MWEERNTUN—EERAZZTCT SEPNIT
HIREND O TYFARHOE D NFADZENKD
BIEENENDTHAD (JanpaL, 1996).

OAETIEYELICHETAERMRIIEEAERSE
NTWaRND, 7o) 7 TIREBERERADAANDY)
BICHACEBEATYTAEHAIED L, NETOHE
RIS ERICHEI N EWDHE, I H
ANV TIREEERATAREFO L5 5mOE, 30
ACREORBEOMIIFANTTFAOES 5N E M
M X B SR, REEMIVIFELOHNI%ENT
Wiz (PX 85311, 37gfhEke,/ H, H4F.7.82%
1.93¢,/fkEke, H) LT, YE¥FAOHAEZHERL T
W5 (RAZAFINDRAKOTO D, 1993).

YFL, A, AALORHREO BT A AR HE
ERaREBRINZWV,

YA 4 %
Ao BEVNVER AR i wYNVER B
(%) (%)
Wy NIE 3.3 3.1
wht1 > 2.1 82 2.6 84
- JIEA 0.1 3 5] 0.9 29 35
G- AL 0.7 21 25 0.3 10 10
B-A1tE1 > 1.4 42 50 1.0 32 40
R g IV 0.5 15 20 0.4 13 15
NL—=F>N0E 0.6 18 0.5 16
- NTINTIY 0.2 6 0.1 3
B-sr o7 0.4 12 0.3 10
mE7NTI> 0.1 3 0.1 3
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4. Y¥HAHIINOE

YFAY NI EIAEA S ERT—F NV ET
HY, A1 Ea-, B-, k-BEUy-HtE1 2,
O, RL—F NI EliZa-EB-F7 707U p
LRERINTBY, FAY > NN7BEEPLTWS (&
2). LOrLEBEBHRBECHBEEE ISR
TRoTHD, Bkl TWahtE1 CHEAIREFICE
2o TWw3 (MarTN, 1993). a-H¥A it aq &
Qo WHY, FHAOFH o~ WA ik a- ¥
TH3. —F, VFATH e, I¥12L<EFR
U, o TEA 3EN, HD2NREEAEEELT
WizW, Z0a- B ILTOENVZIY INIE
TI/BEFOT I )BEFIOBRNTHD, FANY
VIVF—, btk F—X0RE, YFARZBOWE
WCRBELTWS (Rystap5, 1990). F#.ta,- h¥
A2 DFRTE > TERT BRTF RIIIERD D S
2, ZOAEA BEMENNESEREL TWRNY
FAF—ZRBFAF — XL D BEHII 2 (PELISSIER
&EMancHON, 1976) 721 Tz, YFHR T LIILFE—
FEMES, LRy MEEICKRESHND, AT
57— REFESM< b NOMEEEREL, FRAE
FTHD (AMmBrosoLI», 1988). Zoft, YvEIHA I
EB-NEAEEHLLVELEFLTHD, F0Ok
WICFHEL TWB A IV BFALEBELLR
BoTRD, IV LR/AE< (PFA : 80mmPL
T, 49 1500, SEAEICHEE, T SEER
B, Fiz, CalPEEMNLLY (Jenness, 1980).

£3 VH¥ABLIUVFARIONIEDT I/ EEE

VXA 4 A 4AL0E
(871008 milk) (%)
WAET XM
MIFRT7 > 0. 044 0. 046
) 77 e 0. 163 0. 149 + 9
Tvaqasr 0. 207 0.199 t+ 4
| G 0. 314 0. 322
% 0.290 0. 261 +11
AFF 0. 080 0. 083
VAT 0. 046 0. 030 + 53
TINS5 0. 155 0. 159
Fo 0.179 0. 159 +13
NY > 0. 240 0. 220 t+9
FMAET I B

TNFZ 0.119 0.119
EXFT 0. 089 0. 089
ToOZr 0.118 0.113
TANTF 8 0.210 0.250
TIWE 2 0. 626 0. 689
A% 0. 050 0. 070
Joyr 0. 368 0.319
U r 0.181 0.179

(Posar &Orr. 1976)

VYFHEFHOSHET I/ BEBEOBEEZESITR
Uz, BRLRAE, FERICT I JBNS O ANENTY
5., ERIEEOLETI ) BOSE6EEDY I/
B (kA= avnAa>, VP2, YAF,
Foz, NUY) BYFHLOIIBFEALIDIFEN

(PosaTi&ORR, 1976). #iZ, 50% LU EHEALVE
CEBAELTVWBIRFURI T CORIFEATERT
NETHS. HAHFy VY EE Qunole/ 100ml)
FARLICKXRTEL KW, 20D ITH4E RICRA
ORODICHAEKRET EE, ARy T > 2FMT
5Z&bHHD (HuxtaBre, 1993). —7F, Y¥HtH ¥
T CEBIZEFAALERL VD113 mole,/100m]
BEENTWVD Harzer >, 1984; Menaia & AIKANHAL,
1992). # U 2idt b OEESLHEBEFITIE 2 L
THO, FBEELHF, A ML R, B REEEE DS,
BETIERZERASNRNL, LML, HERORE
PHOFRZITIZY T VZEERRSTDHD, HESD
ENIEBRNTOY T D BREINE D TWD D
IZ, BEELLUTENTS I ENEELY (HUXTABLE,
1993). ZDOZEDBE FDEHEIZE S TIYFAINEN
TV ZEERTEIRENRT—FD1DTH 5.

FERORINEES v N TI/NEN 5 OIS
FARE O THESNEZENREZN, O EF
YXAFDIRATAM > CRAFUNSELNDS) B

(83mg,7100g) 234-F.OZh (28mg,/100g) LV FEW
7ZDTHAD (BarrioNuEvo S, 2002).

YFHAOLS I AT BHIETHALIHLIAYD DS
B ) BWEREEZWHEINMNEAD RS

(NRC, 1968).

5. Y¥IHSREk

YEF I DI ERIIFADFN LI o T
B, eNTNOAEOIEHBHERZR 417K
T FILIZFAIT A TCo.0m 5 Cro:0D HEEIEM R B &
VZMAEIIENE (PUFA) OCr:03 & <, £FIZ,
CooldZE L <@\mW. —F, EHBEMIEHEDCsi&
Cis:ob 3KV, FEEIEIEEE (Cs:0~Ciz:0) DD B 3 DDJE
B B @ % # (Cs:o: caproic acid, Cs:o * caprylic acid,
Cio:0 - capric acid) 1 VF (caprine) DFICHEFITE X
NTNWLZENLHAMTENTND,

Cso, Coo B XK UHEEKE N7 U EY R

(medium chain triglycerides : MCT) 13585, MlEAE
fi, DIZAb/ v 7RUEREERIETEESZ
EEINTND (Kasarb, 2003). £DEHEL
T, OMCTREUNS—EYBIUEETHRL, HEHEL
feliEe & U T+ _4aiBIcEET 2 D THRY X—ETOD
SREREE LR, OMCTIEK & OB E
FAAREH THELMTRIN E N, B TESMIC 8- B
fbah, TRIF—ELTHETS, OEHEHERS




HE— - EREXR

R4 VP¥ABLIUFARDOEHESE

JERAER TFH £ H HFHEDE

(g,/100g milk) (%)

B B (C4:0 0.13 0.11

7o B (C6:0) 0. 09 0. 06

HTVIVEE (C8:0) 0. 10 0. 04

AU (C10:0) 0. 26 0.08 +225

SoUEE (C12:0) 0.12 0. 09

IYZF B (C14:0) 0.32 0. 34

JOVEF B (C16:0) 0.91 0.88

257U E (C18:0) 0. 44 0. 40

C6:0~C12:0 (JAMCFA) 0.57 0.27 +111

C4:0~C18:0 (¥ASAFA) 2. 67 2. 08 + 28

TV RL B (C16:1) 0.08 0.08

F1L1 B (C18:1) 0.98 0. 84

Cl16:1~C22:1 ¥MUFA)) 1.11 0. 96 + 16

U =)Vl (C18:2) 0.11 0. 08

a-YJ LB (C18:3) 0. 04 0.05

Cl18:2~C18:3 (¥APUFA) 0.15 0.12 + 25

MCFA: medium-chain fatty acids (F85IEES) ; SAFA: saturated fattyacids (BIFIAEHGIL) ; MUFA:
monounsaturated fatty acids (—i/A88FIIERGES) ; PUFA: polyunsaturated fatty acids (Z5ffi/~EdF

fER5®) . (Posari&Orr. 1976)

iz, MCTRENIFR o> R FEERICHIL
ZFUELEELRY, OMCTISREEIE & il
T, E FTRAFFREGREELD LREIEY, RE
DIERNH D, ZORDIEERIBIHK FERH%5E
T2HEEZLNTVS (FIL, 2000, Fi&, vFHAIK
BHEEDOANZ=F > &2ER (1364mol /1) LTH
D (Penn®, 1987), B#EEBEOI RO RUTA
DEE, TITOR-BLERFFIZLTNVWS. VTFH
7 PE—BERKFEIZEVWEDBNWDNTWS, 7k
E— I DWTIERERZR G 7R WS, B, RRIGHT
AN SIMPIWENDFIVE, TFARRIF >
WRERFCEARIE(IEZ TR 52 RDOH 5 2 &4l
5NTVWS. ZOTF 1 RA 7 F 2o ikE s
MRS S ERDTEENVDODNTVEDTYFAIR
FENTWSPEIEER B OIEXRL 25 E,
MERELTIROTF 4 RR 7 F U EERZEMIET
BERBEOFHICHENSDOTIE M EEIBN
5.
YFHLRZOX D ITEYELNTENTNSIZDHN
"H5T, REETYFABLUOVFALF—X0a—
TV MR ERRAF—RAERTHIVERBIN TR
Motz UL, PFAITE b O¥EDE LI E R
EREDHRRIUTAD ENSESEE, IBITELT LIV
F—2ERT DIREORERFREMEZEFE S TVWBDT
bH5.
YFANHOEHBBRIIAFERU LS ICHE
te, MERIOS 17, ERAORHENZEICE>T

b N OEBITHFE LWIEEEERICEZA MRS RS
NTHY (Aronso®, 1999 ; Lepoux®, 2002 ; Sanz
SAMPELAYO ®, 2002), XD EEMOENVFHDLERE
BAERICIR D725 D, Hill, “beneficial fat (HEAEMENE
B” EUT, I AERRE, R lnEmiEtgaEs
BoTWaELTEAINTWSHEY J —)LEE

(CLA) PHHAEFAEE, YFABIUZFOALERHIC
HEENTNS, LML VTFATOWERSIZIDREL
MRS, 1999), Biff, EESIIVFAFTOCLAGE
MBI DOEREZT>TNS,

ABBOT L —N— LERD D REEHEEL, v
HTRA-TFINA 5 DB TH 5. I 3FELE
DRSEARIAEE 23 U el 184 00. 22TglE E & &
NTWS, ZLTINBVYFAMBOIL —N—%
EoTND, BT, C-ALC-6EIiB B EHbo-E
J AT - BIEEHBIEYFAICLAEENTSES
T, RSB OMBEIEHEIMEY TS EN
TWa, IN5 DT BFAT— X LIRS 7= Jk
ZEDZERDOVOEDES S,

T, YA B-TO0F 2 2Ee<EATHARN,
FOREDITVFHALF — XN — 130N A%
ELTWS, ZhiIHEREZEENTVWS B-Hn0O
FrEMNENORINT S, EYICARELZLN,
E%22A (LF /=) ELTHAHTIZBITT S~
HTH 5,

YHFAHSY NI —2F =X E) diciavFEALL
EDRETMCT, FEafiiEliEE, CLAZSHEL TS,
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WiILLET & STamprER (2003) 1EVFHAERF Ny —) @
BEREE 2D T, TAUNTRIL <KETEh 5H#E
B (US food recommendation) [ZVFH/NY —% A
5T ERRELTNWS, ODMRE TR VPFAESITNT
LEHIEL, HEHFNOHELERFEN. LhL, ¥
FHBLUZOARBITE h OX3E L BEICHEICE
NEHOTHE I ERESETRRNEXD ICTOEILE
NTW5, K, HEEENTEZ2IVWREARE
TIHLRINEE S DIENHLIERERF IV FAB L UE
OHEBIRHEEEZSND. 5%, VTTFALOEES
LEZ2RNWIZPRL, YFAB LT OB &R
BFECHEHELTDHLON, BEFOHIIED ANLEXRT
50, FUTVYFIRERZ LRI 0N,

6. BBHLYIC

BEVYFRIEFERC2EHOFVYYE2HET SR,
50% DHERTHATH 5. YFHALBLUFOAKSED
i 2R THEDITEFATFR2RERSE L TOF
AEEXRTNUL 50, PFRIZESY VNV E,
RIERF T, XHl, BARELIDEAIDY —ThD,
FeRNNFoEEDEL, FRLOAN I —nHL
Nz, ¥k, &b BOLWIIRBIMEAZE->TWa &
Wb TWBE7 >t >V EVPFRIIKEBRICTEATVS

CENFNDOWI0gH I F © 202mg,/100g, 73 :
56mg, J&:16mg). 7t ik MENTOHILS
T LAEEICEELTHD, HRICHT SRRk EEEL
THZENS, GEBMICEETHA I ENMSNTN
5.

YFREVWDSIFVLIFIFEEEFCRNI A—TV &b
N2ADT, MULDEETHAD. HABEZEKR
ZEHBEE, NEHTRIIVFADOA A—E#RELT
2—=IVITBKRUTHY, =TI —FERERT
EEPBELTWVWS, 7 AU N TIEVF A Zchevon

(xR, 75 AFEDchevere (' —T7)) ITF
W OmuttonDon % £V} /= & EREE, HE16~22keDVF
W), EEVYFH Zcapretto W7V v h, E2IHEL
FREEETDIEOIINIFETTHELKES ~
12kg 7VYFH) EMATNAEEDITHS.

YA LA VTEFROFEMORFEZ S > LPR
L, HEZFICEZLTHEDIOBNT HINERD
5.
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