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SUMMARY

This work was carried out to develope new fermented twigs roughage by using
Pinus koraiensis, to evaluate its roughage efficiency, to find out its feeding safety,

and finally to evaluate its economic value.

In order to manufacture fermented twigs roughage, Pinus koraiensis twigs
produced after forest tendering were ground to the size of longer than 6 mm,
several additives such as formic acid, sodium acetate etc. were mixed, and the
moisture content was controlled to approximately 65%. After tightly sealing the
plastic bag, manufactured twigs were fermented by storing at room temperature

for more than 30 days.

Anaerobic fermentation of twigs resulted in 2 times higher crude protein content
by urea supplementation than rice straw, and significantly lower cell wall contents.
However proximate analysis, pH and contents of organic acids such as acetic,
propionic, butyric, and lactic acids were not affected by species of bacterial
inoculants for fermentation. And in situ dry matter digestibilities of rice straw and
fermented twigs roughage were similar when suspended for 48 hrs in the rumen,
whereas the crude protein and NDF digestibilities of fermented twigs roughage
were higher compared with those of rice straw. However, in vivo digestibilities of
dry matter, crude protein and NDF were similar to those of rice straw when
fermented twigs roughages supplemented with or without bacterial inoculants were

fed to Hanwoo steers.

Postprandial changes of ruminal pH, NH3-N and volatile fatty acids were not
affected by the substitution of rice straw to fermented twigs roughages. However
blood concentrations of thyroxine as an indicator of heat stress were tended to be

lower in fermented twigs roughages compared with the control.



Another study has been carried out to examine nutritional value of fermented
twigs roughages. Forty eight Hanwoo bulls (277.5£28.3kg average body weight)
were blocked by initial weight and then allotted randomly to four treatments
according to the substitution levels of fermented twigs roughages (0, 25, 50, and
75%) for rice straw. Feed intake was not influenced by feeding fermented twigs
roughages but the gain of daily body weight was significantly higher (P<0.05) in
50 and 75% substitution groups of fermented twigs roughages than in the control
group. And with forty eight Hanwoo steers, the gain of body weight was higher
in 40% substitution group of fermented twigs roughages compared to rice straw

group.

On the production performance in laying hens, the egg production and daily egg
mass was 94.7%, and 60.7g, respectively, in the addition group of essential oil free
needles. It was the highest levels in the all treatments. However, there was not
statistically difference compared to the control (P>0.05). Feed intake was
statistically increased by 3 and 5% addition groups of essential oil free needles
than the other groups, but the increased feed conversion was shown in the only
5% addition group of essential oil free needles. There were no influence by the
addition levels of essential oil free needles on nutrient digestibility, egg quality and
cholesterol in the serum and egg yolk in laying hens. However manuel NHs gas

emission was decreased by the addition of essential oil free needles.

The objective of the roughage safety study was to estimate the possibility of
use as a roughage as well as the effect of feeding Korean pine needles on
abortion in pregnant Korean Hanwoo cows. In the experiment I, twigs was
fermented in anaerobic state. And then, it was fed to 5 to 6 month old Korean
Hanwoo bulls. Cows were also fed to control (n = 4) and anaerobic fermented (n
= 4) feeding by 30 percent of total ratio. Cows were examined with blood sample

on day 0, 60, 120 and 180.



There were no differences on complete blood cell count, serum chemistry and
incidence of disease among groups for experiment period. Also, electrolytes (Ca,
Mg, P) balance were in good condition. Experimental feed did not induce
toxicosis in kidney and liver. Fermented twigs roughage were considered as

efficient crude feed in carbohydrate, fat and protein metabolism.

In the experiment II, cows were randomly assigned to a control (n=5,
concentrate and rice straw), fermented twigs roughage A (n=5, 2.2 kg/d of
fermented twigs roughage + concentrate and rice straw) or fermented twigs
roughage B (n=5, 45 kg/d of fermented twigs roughage + concentrate and rice
straw) diet. Experimental feeding started at an average of 91 d of gestation and
continued until 245 d of gestation. Reproductive health status of dams and viability
of fetuses were diagnosed by rectal palpation and ultrasound monitoring at 4, 6
and 8 m of gestation. At the same time, blood samples were taken from jugular
vein for analysis of serum estradiol-17 and progesterone concentrations. Two
mid-pregnancy abortions occurred at 126 and 150 d of gestation in fermented
twigs roughage B. Premature parturition occurred at 241 and 252 d of gestation in
fermented twigs roughage A, and at d 259 of gestation in fermented twigs
roughage B. Estradiol-17 concentration in fermented twigs roughage B was
significantly (P<0.05) higher than in fermented twigs roughage A or control at 4
m of gestation. Progesterone concentration in fermented twigs roughage A and
fermented twigs roughage B was significantly (P<0.05) lower than in control at 8
m of gestation. It is concluded that feeding of 2.2 kg/d fermented twigs roughage
from 3 m to 8 m of gestation induced premature parturitions and 4.5 kg/d
fermented twigs roughage induced mid-pregnancy abortions as well as premature

parturition in pregnant Korean native cows.

Total demand of roughage in Korea was 9 to 10 million ton per year, and the

feeding ratio of roughage was approximately 40%. Rice straw, major roughage in



Korea, kept 60 percentage of necessary roughage content, but the supply was
annually unstable due to weather condition. Therefore, twigs produced by forest
tendering have been considered as new potential for one of roughage resources
substituted for rice straw. Total twigs content which could be produced by forest
tendering would be expected to annually 1.8 million ton. In this research, the
economic analysis was carried out to evaluate the fermented twigs as substitutes

for rice straw.

Total cost for manufacturing fermented twigs roughage was calculated based on
collection, transportation, grinding, and manufacturing costs, and finally it was
1694 won per kg. And the economic value of fermented twigs roughage was
evaluated based on the results of the effect of weight gain for Korean Hanwoo

bulls and steers.

The pure benefit was 359.3 won by feeding lkg of fermented twigs roughage to
Hanwoo bulls, and 272.1 won to Hanwoo steers. Therefore, even though total cost
includes the manufacturing, buying, benefit, and merchandising costs, it gives a
benefits to farmers by feeding fermented twigs roughage substituted for rice
straw, if total manufacturing cost is lower than 6109 won per 1kg of fermented

twigs roughage.

In order to increase the use of fermented twigs roughage to farmers in the
future, it needs to formulate a systematic network for production, merchandising,
manufacturing, and consuming, and then needs to gradually gain a credit from

farmers.
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(1) &9l A cellulose &3l P AES] ¢
1.0% CMC, 0.5% peptone, 0.5% yeast extract, 0.5% KH2PO,4, 0.05% MgSO,
- TH>0, pH 7.0, trypan blue(80mg/DE ZH7Fst E3F sHdujx]o] =gt § 37T A
24X 7F wjkE At vk colonyE 1.0% CMC, 0.5% peptone, 0.5% yeast extract,

=
H ek F 0.5% congo red &NS A st 3041 REEAI7]AL WEEEHA] & &
< AAR F IM NaClz 15%&3F A28kl colony F9lol w=4e] 25 JAdeh=

colonyE #32] 3}t

(2) CMCase 9714

Cellulose &A1& CMC(carboxylmethyl cellulose)E 7122 3sf &4 ws &

of freld $d9dS DNSUHoew v 2ol AIFdo=mm FAsdd. SRTE
G A7l 1.0%(w/v) CMCE<} 0.5mlZ 0.2M phosphate(pH 7.0) 0.25mlE &4 &

0.25mlz} &E3Fste] 50TelA 158 ¢k WAz th. DNS Ak 3mls & 7hat

= BAANZIL Be =olA b5 b WASe] AR thE, 540nmel A FFEE

=
2483 ©E glucose® EFARRE AEate] §Y 2N BANA FHEE
o g

,3’77



(3) FPase 97} %74
Filter paper strip(whatman No.l, 1x6mm)< 1.0mle] 0.2M phosphate
buffer(pH 7.0)0l 13 of7]e &4 05mlE 7Fste] 30ToA 1A A3 <
DNsH ez #@dgdS et 34 4% 10unit= 99 243N 608 <t
A ZHE 60 uM glucosed] &3t YU IFS A= 4o doz2 HosY

7.

>

(4) Avicelase 97} &4
2%(w/v) avicel &8 1mle} 0.1M acetate buffer(pH 55) 1mlol ZAH
04mlE 7Fétal 45Cell A 6027t & FAIZL $- 100ToA 523 7hEste] vb-&<
#4do F& DNSHE o] 88kl bdnmelA FHE=R =
AsAd. 24 A% 10units 99 ZA3FANA 60% FoF avicelZH-EH 60 pM
X

glucoseo] A2ats UGS WA= G0 dow Aolaty]

AAAZ F, A5

(5) Avicel H7HAl E2lo] A5
olA Agr CMC &3] EAHS Hole TFE 2.0% avicel, 0.5% pepton,
0.5% vyeast extract, 0.5% KH:PO4 0.05% MgSO, - TH.09] vix] ZAoA 07, 48
AIZE, T2A1ZE B R ufekst & 7}7) 5A0nmoll A FEEE S

=
dHo] & #FES 714, ME7]H x1dsteA 35T

(7) Gram 4

Avicelase &8/ o] 73 #& 47 At Gram I4S AAIEHS

o

(8) Lactic acid A w5
BCP-PCA A4 BCPWHE wl gulx %

o g wixE RHEIL 35T A
24X ZF w3l & BCPE wWolrd lactic acide] %

i
r
s
o
=
32
i)
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(1) 29 olA cellulose #3l " AE2 £
AR rge Age TS MRSty flste] AEHH  carboxymethyl
celluloseE #3llstE TS #2389tk congo redE AR&3te] ghxd Hlx] Aol A
KN

E=3A F(CMCased hHS FAst=<ad 1-1> fAES B9

(2) 99 759 CMCase, FPase, avicelase &4
B R A B2 E cellulose EAlTFEI LYol 23 B megaterium
°of 7t Za& FAS FAEIAY 2 A, A9 o= CMCaseZ/d¢] FPase %
Avicelase @A BT 953 om, CMCased 7%= 1-62, H-66, J-69B7} &4 o]
9o, FPaset™ J-69B, J-69C, J-69A, B-8, B-97} &Ao] EJu<xk 1-1>. 1¥
a1, Avicelase &7} J-69C, I-63B, J-69D, J-63B7} =2 Aoz YEIYTU<E 1-1>.
olAke]l Az J-69C, I1-63B, J-69D, J-63B= A%elA E3I B
megaterium®.tt AHF42E EHAZ 4 = CMCase, FPase, Avicelasesd &4 Y
7P 8 Aew Yo, 53 S Zefol &l T a3k avicelase® J7HF &

< Ao YEEt

I~
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<Z¥ 1-1> Cellulose Eaj Aol 23k halo ¥4.

,40,



<E 1-1> &9 &g 759 CMCase, FPase, avicelase &4 97}

e Ygllow Halo CMCase FPase Avicelase
size (mm) (10) (10) (1I0)
1-62 40 15.56 0.72 2.35
A-3 40 0.76 1.32 1.70
J-69B 40 4.00 2.52 2.18
I-63 41 - 0.36 -
B-10 51 0.64 0.60 1.58
I-63 14 7.60 0.12 -
[-63A 23 1.96 - 1.73
C-16 54 0.12 0.72 -
H-66 19 18.00 - 1.43
J-69C 40 - 1.92 3.05
1-63B 23 0.40 - 3.55
J-69A 40 3.12 1.80 2.45
J-69A 39 2.46 - -
1-63 21 1.84 1.32 -
B-14 42 0.20 1.20 2.80
B-10 34 2.12 0.12 -
A-2 30 - 0.12 -
B-8 40 0.56 2.16 0.73
I-61 46 0.32 - 0.65
B-9 60 0.88 1.80 0.90
C-17 46 - 1.08 2.58
J-69D 40 2.48 - 4.28
J-69B 39 9.84 0.96 3.43
B. megaterium - 0.12 0.84 3.05

(3) Avicel H7HA welvto] A5

CMC #3 54& HolE #F7) aviceld ©AYo R o] &35=7te R E <
% 1-2>0] Aelsdrh F4E(540 nm) 0102 T2 gAste] B dFE FHEE)
Jom, CMC #a EAS wolx #57 F3% 540nmel A 0.248914 08782 #<

Bo] avicels ©Aa¥do® st 45 = Aow yehy

hA
A

,41,



F 1-2> Avicel IA7HA] Egvro A8 A
B Halo =17 AAsq AAsso P e Halo =7] AAsao AAsq
T (mm) (48h i) | (72h wie) | — ' (mm) (48h w %) | (72h 81 <F)
1-63B 23 0.248 0.297 A-2 30 0.786 0.754
B-9 60 0.813 0.668 B-10 51 0.576 0.597
C-16 54 0.361 0.564 1-63 41 0.836 0.809
1-62 40 0.308 0.401 J-69D 40 0.347 0.275
J-69A 40 0.267 0.196 B-10 34 0.580 0.596
A-3 40 0.516 0.370 C-17 46 0.768 0.778
I-63 21 0.626 0.592 J-69E 40 0.261 0.251
B-8 40 0.574 0.598 J-69B 39 0.352 0.324
1-63 14 0.625 0.623 H-66 19 0.426 0.432
1-61 46 0.397 0.368 B-14 42 0.576 0.573
J-69C 40 0.436 0.364 J-69A 39 0.419 0.438
I-63A 23 0.865 0.878 B. . 0 0.581 0.719
megaterium
4) 5714, 714 z7dstelAe AdF+ 54
2 wE A4 BES Be wuts 54 @olwel AAPelN e B
Aarol f-gatelgl ArmEoe] AddS 23718 7] B ¥ 2AstolA wjgEte] At
w3 2AST 1 A3, <E 13049 o] 5717 23} 8714 2holN B
10°%)4 @0 B4 oz Aok
<E 13> Bewel 57 % Wrzdsne AEs
e Halo 27|31 204875 | @71 2005 . Halo 371|371 2A %5 | A7 20815
(mm) | (log CFU/ml) | (log CFU/ml) (mm) | (log CFU/ml) | (log CFU/ml)
1-63B 23 9.190 8.270 A-2 30 9.444 8.013
B-9 60 8.602 7.362 B-10 51 9.315 8.447
C-16 54 9.068 8.591 1-63 41 9.053 8.143
1-62 40 7.367 7.322 J-69D 40 8.322 8.000
J-69A 40 8.342 7.505 B-10 34 9.552 8.662
A-3 40 8.662 7.000 C-17 46 9.354 8.334
1-63 21 8.740 8.288 J-69E 40 7.954 6.000
B-8 40 9.436 8.681 J-69B 39 8.556 6.903
1-63 14 9.146 8.326 H-66 19 8.414 8.361
1-61 46 8.602 7.041 B-14 42 9.447 8.352
J-69C 40 7.647 6.477 J-69A 39 9.053 8.233
I-63A 23 9.133 8.330

,42,




AV A3, 1-63BY

Fol Al
=i}

<

T+ 470(I-63B, J-69B, J-69D, J-69C) % A9

i
ol AH
=

pud

Gram

[e]

5 o
A gAHo] ¢
=

N
+ B. megaterium

pul

Avicelase
kel

(5) Gram 44
oA #g

™

o

Gram A+

KN
T

B. megaterium

°] Gram =7d3olil J-69B, J-69D, J-69C

ol Al
= 1

Gram

o]

St wEbA avicel

=

N

}q—E BA

Halo 27| (mm)

23
39
40
40

A

=

I e zge] @A wAelA BCP

hisd

Ll

1-4>.

A

AL
Y52 Gram &4

FLN

=]

2 g
1-4>

3T
L

[©)

<

N~
b

il

ol A lactic acid

I-63B
J-69B
J-69D
J-69C

B. megaterium
BCP-PCA o4 BCPYH

(6) Lactic acid A%

(7)

B

59 499 control £

.

o= Abgate] @

<

& wE #ol oy

o

)

)
jod
2
&)

1o

—

1-5>. 28y, 5459 A% controld A 1}

1-5>.
- 43 -

;
Rid

-
3t

of ZojmE RO Lhehyri<

megaterium®} fAFs A3E A<



¢

29.40
34.73
38.46
31.45
36.60
50.09

il
Hr

1.31
1.38
1.58
1.52
1.1
0.95

Halo =7]
(mm)

23
39
40
40

7]

Nk
H

g

)
=

5]

<

*

1-63B
J-69B
J-69C
J-69D

B. megaterium
control

1

* control :

oA EeldE PAE

R

ol

o

Nr

el

=]
=5

o

gl

6>, IHER o]lE 7S of

HAT<E

3 A

3

371 9

3| &

AR E T

fUS

=]

-
)

o)
joh-

;OL
~

ol

koﬂlSSSSS
° VARAVARRVARRVARRY,
= |
jang
2=t lv v oo
+E|® |0
>
NS
,W/ISSSSS
RV VvV VN
~ | =
ja=s
~
EHTSSSSS
VvV Vv
£
Mo 5 T RNTo RS R = To)
[, O = O o O
S I B B
TE ~ S S Y &
Q0
©)
~
g = R N S
bm N M 0
S =
o
g
N 3
Y
2 288 8 3
© © © © g
™ g
e e e
gl £
q

,44,




2. AR AA] ) FAE ZA

7 AE 2

D sAAE

AT O R ARG HAEAA 3T FAledTAolA e A4

pud

Y

Lactobacillus plantarum, A3 Bkt E3A A1 Silo-Boss Inoculant(Medipharm,
USA), & A1l A 83 Bacillus megaterium< BA Skg® 2H7 0258 7}
stk w3 MR A9l formic acid(98%, &%) % propionic acid(99%, EH)Z
05%(20ml/Skg AWAYH) w2 H7bstdon, daHy 9 JFSAAR FEAEF

ol A Zu F A FAME) 5%(250g/5kg A ), LA4A(A AT 46%, A4

oL
o
i)
o
%

0.5%(25g/5kg B A 9), St E (A S L E, F2AV S 05%(25g/0kg BAIA) FF

o= Hrtete] AbgaT

EE Alse AAY Skeel &, H7HA R vABEAAE Wi deste]

o2
i1k

=
AEE 29 ek

S} 7)ol AHE ¥ 2F e AT Sl

=
2
N
S
e
e
2
o
e
[:g{u
ol
ol
7
O
_1
N
Ac)
o)
>
L
i
r\j
o
2
Auh
o
>,
o
-

’

e Zfele 7EAo w2 FH(5%, 250g/5kg), 8.4:(0.5%, 25g/5kg), THARZ
#(0.5%, 25g/5kg)ol H7bEeol gloem g 60% WS FA1A1717] fAste] AFnA

= & 300mE #H7bste] wldslslar, AFx el formic acid 20ml<} propionic acid
26mbE & 155m¥ &3tete] sAe SNy & 600mE H7bste] wigeldTt. o] A
WjgtE AP S8 LEsho] 40U3F v A (25+1TC) A ofo] ~ukzof ol wk

FAAT A A FF L MAEAA 23l wE 19F Alse <E 1-7>3 2k
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<E 1-T> # Aol oF AR AZH
T2 | ALTEF | AR Label - -
A AT
B pr O MG 155l 285l Ab g3l
C CT - Formic acid ~ 0.5%(20mt/5kg 84 %)
AB ABT - Propionic acid 0.5%(25m¢/5kg "3 A )
O FFARBAY A7 A7b
A2 AC ACT
(™) BC BCT e 5%(250g/5kg A 4)
ABC apery | &S 05%(25e/5ke A
ABC apcy | - FURE 05%(25g/5keg AA)
=RAR) T1 & B 600me/5kg A G
)
A2 T2
A AN
E E‘)E O dFAAAA A1 27b
AB apn | 0 ®® 5%(250g/5kg AR
B U] ;‘qa AC ACN - i O5%(55g/5kg /K@;(‘I%)
(N) BC BCN - %ﬂ'%% O5%(25g/5kg A(Bx]oé)
ABC Ageng | 800mt/Skeg A
ABC ABCN2
A N1

o W = Z 3

g

=

: 2 2] (formic acid + propionic acid)
DA w A g

. Lactobacillus plantarum(ZF2t7| & A4 53 g AkT)

¢ Silo-Boss Inoculant(Medipharm USA, A% A A A))

. Bacillus megaterium(22] A 19 &2 1)

3) A3t E S HaFAE AF

Agoln A% 19%e] BE FAARE HAEY A3

= b
23ES SASAUE 1-10>. oA7]olA AR ZA S F87HA7F =2 Aoz HA
<

4% 0] A g deirsE wmoh A3 AxE =537 st Zhzh oF 600kgE



1-8>0 ®AIZ ol oate] A3k

< 1-8> &AM d 8 HaxAE Al

Al&No. | A& HF A= F

- A 500kg + @E 25kg + &4 25kg + BFAFL S 25kg
AA A -2 100 FA(E 620 MUt 22+ 2224 27 £3))

- B 60209 T 2Bgs @i E£3sle] LB

- A 500kg + BE 25kg + 84 25kg + ERAMZ4E 25kg
BA B -2 104 FJ(E 6200 MujAk 22 +Z 29 24F 27 83)

- &5 6040 T 25gS Ha T§ste] UE

- A 500kg + BE 25kg + £ 25kg + EFAFZL G 25kg
CA C A 100 EA(E ool MuAF 27+ Z 2] A 2

B 54009 #(10%cfu) 645 Y BEsle] UBE
- A A 500kg + D2 2Bkg + 4 25kg + S 25kg
Q.
[e)

IA FAE |- A 104 FUJE 629 AuAl 27+Z 20 A 24

- E 60/ E ¥ Edsle] HE

A Lactobacillus plantarum(Z4tl 53] Z4k4h) o 25g/500kg 3 7F
B : Silo-Boss Inoculant(Medipharm USA) = 25g/500kg % 7}
C @ Bacillus megaterium(Z~ A 19 ¥2]3) o 25g/500kg 3 7}
4) AMEANDE BAY] AR A

E7HE7] Abgel A AAbE = AU AAP S 6mm B A2 3
greEs 60%E =dstdn. 8 24 A FFeH A AR BE F
< 938 10kg AA A 3l o3 2 HAAAE FATh. 8 A (urea) 50g, i
A5 (potassium  formate)  lppm, ZAAFYEF 10g, FAHE 24 (calcium
hydroxide) 10g, "7 50g % A% 50g< H7bstdth. H7F Fol= & &ste] H
g Al 20~25kg 99 R "ol FUILE FEE fdte] ¥IE 4 W & W

2aho] 309 ol % kAT F FolHrh

-

ot

L o
J

,4’77



9. 7

1 A el ofgk A F7ILaA s =4

AL g A Azl HAAAE AEEtE B4 ABAA S Rkt 2 Ee] A
a4 EatAY F& TEE oAl st FHol - AIYYAE Axer] §T
Aolth 2071 258 At e A H7bAlel o @ A77F HEu o %—211‘1, A=y

of SlojA Apdelx] H7RAl= HEE -

E
rlr
ofy
fo
s
o
o,
to,
=2
H
O
\I
f
i
Sy
2 g

A7l A e F8AEI . HUMAY] ERE Bou dwrAow FRstdE AA
4FHFE g 2aEdAs 2 s SAAAAN g2 g HAS AN

)
el g@714 des FAA1717] %’4%‘01@, FE7HA NAA = AR e FEHE

o|\
N
-l
>
i)
-'FU K
[ o
fu
>~
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ne
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>
2
N
>,
et
N
N
olr
>_\|L
o
i

At e FEY AtdeA HEE VP B er dod & Qe HIbA0

o AL El®] wEe  #ASE  ZEATS FA Lactobacillus, Pediococcus,
Leuconostoc 2 Stretococcus &3 2o] 4%02 s 4 Jry B Ao AFEgH
v AEAA 3F = Lactobacillus plantarumy= Z3t7]14€ AT 4oA EF S e Ak
o824 homo®d WEE do7|= Ihtolw, HA HE %= 30C, HA pH 4.0~42
o] W zt= Folt}. I Silo-Boss Inoculant:® 7] MedipharmAFoll A #| & - @kwj
st WAAF ow g dE o] &Ha e ikt EFA Ao, Aol Al 19]elA

223 Bacillus megateriumt= &34 08 B35S Basts Zo] e ol
o g E HXA7)7] A E AA B olfdkE AtdE A FEs AUt
st WY E fFaEstth 2 AldolA AMES BHEE AGTH FAERA FEEE 2

= °F 50% A Zolt}.

i
w
(@)
N
oft
c
o

FEe b HA4S AR HEEHe FE RESte] AdEAe dE 9 &
= Axo) FFE FaATN7] SFgelth
g AR Aew T M Fie] 2% o gt o

= U:} /\O
o 7] Wiel 5%E AsbSETh RS wAgel FAA A AL B



B P formic acid®t propionic acidE AFE3FAth. Formic acide= &
A ol &HI de HIMA T 2 E3VF b AT A T stuEA FETE
o] vk AP AA g3t 7IE k. T propionic acide ZAAMLEE A=
gl A= formic acidEths Hojx ARk g R 9} FFolo] A&S
M ettt mEbd HE SR E ARE skl WEske A o] WEe]l Badd A4
Sy Byte] FAr|stEE Afde &¥7F A HUbES AIVH
acid¢} propionic acid =5 05%=% 3FHth.

r
Y
ol
o
s
g
=
2
(@)

BEIHA FRAAZA 849 H7bE WMFIESOAA vgHEH A4S ES

Folshs B BRI ABoA A4 el Gomm WEM AR 4T
Axe FFACR o g3ty FaMelth 53 Fue AR gol wuA P
of we Amo 242 Asew wud ¥ e mRsh Ak 242 WAe
WonEdAeld A dEUelt f714d de WAstel Ao U A
g Alold & Yxm, E fE FEUE WALHen w5y W AU

=
=
g AZAA FAF W axd Aa7 GRUcly AR NFHE HFES E

TEE AMEE dudil 05%2 FHrbstelth
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FFatA A Fgel EEol He Aoz ALREA

<E 1-9> A BEALRS ARE 2AE(%)

A 578 T e NDF
A'T? 56.40 6.64 44.43
AN 58.20 5.34 36.31
BT 56.86 5.79 34.44
BN 52.80 7.13 39.65
CT 57.25 6.69 34.08
CN 58.44 6.36 35.08
ABT 56.83 5.78 34.41
ABN 58.32 559 35.30
ACT 56.70 5.84 35.21
ACN 58.11 8.35 35.58
BCT 56.57 9.21 34.89
BCN 58.37 7.86 35.83
ABCTI 56.01 5.89 34.97
ABCN1 59.61 5.40 34.02
ABCT?2 55.55 6.73 36.19
ABCN2 58.79 5.57 34.85
Tl 55.12 6.68 37.03
N1 57.49 5.77 37.06
T2 56.72 6.69 35.91
B! 12.33 447 7892

'A 1 Lactobacillus plantarum(Z2+d 538 24#), B : Al B2, C ¢ Bacillus

=
,

magaterium(7 Qo EFt), 2

2) 23AEE HE AR Y] i FAA

,50,



rlo
&
FN
n.qo

o= B} % o Aeastes deulen @il Aste= 2u= yEbst
o agER 19%e] AT dxdd dAgTel 3T ARAT A

7, Cit Aok ATl deiM s no A2 ddE =F

-8>¢] Wil osf vl AtRE Alxdon 1 Ade $Edte A 2 4 A
AR o] AFR7EA] HoF o] o AxE YRl

l

p

2
—_

BN

<E 1-10> A HaArge] w9 u 43H8 (4847
A& A = LR NDF
A'T? 32.25 69.85 10.05
AN 31.02 64.61 12.94
BT 32.12 68.59 7.89
BN 28.79 62.46 713
CT 30.11 72.74 457
CN 26.32 61.33 5.03
ABT 32.06 69.27 9.37
ABN 30.70 64.19 10.18
ACT 30.06 72.64 7.82
ACN 29.71 62.24 11.03
BCT 33.60 73.94 10.87
BCN 30.67 63.19 11.74
ABCTI 31.03 70.84 6.67
ABCN1 26.09 62.72 463
ABCT?2 32.67 72.87 4.69
ABCN?2 32.16 63.75 9.64
Tl 31.04 70.77 8.12
N1 28.14 62.13 8.10
T2 29.81 69.38 795
g 32.31 36.92 19.30
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AR AAG L @] wEARS AF AR hE GOMS BAL HA

At AFR3E ZB]E= Jeol JMS-600W Mass Spectrometere]™ o] 23} d <t 70 eVol

v A E
AU XY 2 dggriAtge v g4 ARl e GC/MS ¥4 A3
A L Hagag TR X9EHo 9= AES camphenes 30F0|l o A
Aolwt ¥3Hojd= HAELS p-farnesenes 6F o] LEALR Y sty o] Q= A
& 2-B-pinenes 10%¢ Ao = YEYTHE 1-11, 219 1-3, 4).

111> BuE ARG 2 EE AbRe AR AR Ha

A A AR AR wE AAY AF Y
Scan| R.T. Compound Name Scan Compound Name
306 | 06:08.1 307 |2,3-dimethyl bicyclo—hept-2-ene
336 | 06:44.3 337 |tricyclene
362 | 07:15.7 366 |A° carene
442 | 08:52.1 444  |camphene
547 |2-Bp-pinene
698 | 14:00.8 695 |v-terpinene
1184 | 23:46.8 1185 |a—terpinolene
1649 | 33:07.5 1652 |a—cubebene
1664 | 33:25.6 1667 |a-longgipinene
1752 | 35:11.8 1750 |a—-copaene
2038 | 40:56.6 2039 [isolonggifolene
. endo-1,7,7-trimethyl-
2148 | 43:09.2 bicycloheptan-2-ol acetate
2164 |endobornyl acetate
2225 | 44:42.1 2228 |trans-caryophyllene

,55,



A AAG AR R

HE A AR AR

Scan| R.T. Compound Name Scan Compound Name
2240 |(+)-aromadendrene
2309 | 46:23.4 2315 |1 methyl 171 methylethyl)=3-
2512 |bornyl propanoic ester
2588 | 51:59.8 2562 | A -cadinene
2611 |a-humulene
2669 | 53:37.5 |B-farnesene
2702 | 54:17.3 2702 |a—amorphene
9743 7-methyl-4-methylene—1-
(1-methyethyl)-naphthalene
2784 | 55562 G clsundse 1 oene
2831 | 56:52.8 2838 |v—elemene
2870 | 57:39.9 2861 [v-gurjunene
2965 | 59:34.4 2866 |a-muurolene
2886 |bicyclogermacrene
2938 |p-patchoulene
3031 | 60:54.0 3038 |cadina—1,4-diene
3262 | 66:33.0 3186 |cis—calamenene
3265 |dodecanoic acid ethyl ester
3292 |p—cymen-8-ol
3384 | 68:00:00 3386 |a—calacorene
3537 3543 |(-)-caryophyllene oxide
3589 |salvial-4(14)-en-1-one
3685 | 74:03:00 |d—nerolidol
3686 |B-bisabolene
3707 | 74:29:00 3708 |torreyol
3732 | 74:59:00 |globulol
3743 | 75:13:00 |veridiflorol
3744 |d-gurjunene
3821 | 76:47:00 3822 |spathulenol
3859 | 77:32:00 3860 [longgiborneol
3897 | 78:18:00 3895 |cembrene
3900 |8-cardinene
3926 | 78:53:00 3927 |a-cadinol
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Description

24000000

D00

IGO0

i Sbialiiial

- |
=L b e

‘ LRI W AR e T
im i ] ‘ . . . -#H- .l . l. .l . - . m .l .
T 20 a1 o m
<a9 1-4> AU g AR Fe AFEA TIC Chromatogram.
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A 2 A BAY ZAE] ALE7FA] 7t

L AAAS GFH 7 2 28E 57

r]I.
o
do
o
o
=
)
g
)
il
o
)
o
ot
o
o
o
B~
NG}
-
ol
F4J
0{
N
o
N}
fop}
=8
©
o
L)
)
QL
o
oﬂ

A

2) N7 2 A
2

2000 59+

3) FAIALR
k9 AAS-oll tgk in situ 2 in vivo &SHAIHS & 7M7) ARl olE] ¢
Ay ARG 3F(Lactobacillus  plantarum, Silo-Boss Inoculant, Bacillus
Megaterium)2] @55 713 28 ARAGY 55 HJ7behA &L dedg A
g % HAS 2AREA ARSI, AA wFdE sFAERS wigRl &S <&

2-1>0] 4 ®i= wleh o,

<E 21> A PR e

4 =5 H = A4 H & (%)
ST 478
A7 & 41.0
g7+ 5.0
g 2.0
A 3] 4 15
NaCl 04
ety 2 FEd 3=’ 0.2
HAA A5 2.0
Lasalocid sodium 0.2

YV Per kg : Vitamin A, 2650,000IU; Vitamin Ds, 5330,000IU; VitaminE, 1,050IU; BHT,
10,000mg; I, 440mg; Mn, 4,400mg; Zn, 4,400mg; Fe, 13,200mg; Cu, 2,200mg; Co, 440mg;
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4) AN A
In situ AlELS W59 cannula7t F2heE ¢ 25 Al 3F(Lactobacillus
plantarum, Silo-Boss Inoculant, Bacillus Megaterium)® w55 Z7F3 wd A A
3 dFE HUtstA & dedE AAYGS AgaE a dEaE HEdE o8
3ol nylon bagrl =5 22 2704, Ae]d 49hE o2 wjx|ste] wk9jujo] A 48]k
Fd Bg A A
In vivo &3PS WA wol7tel 2a AAY 44824 F 5HETE Y
o] 5579 AAgS-o] ddl] 5x5 latin square design© & <3k 2-2>¢} o] HjX|s} o
W A @7E AuAIY 7Y 2 AFE 7AE AT

<¥E 2-2> in vivo A @A A

o A g
- I ES A B C D
AR 2 A AgEAY AdGH? g ? apaAY
TE, 5 5 5 5 5

V" Lactobacillus plantarum supplementation
? Silo-Boss Inoculant supplementation

¥ Bacillus Megaterium supplementation

Y Non-supplementation

5) AFate
A& AF FA7F FzE ARl A gom Al goAHS FTHE VTS
2 9 IR 2ked FAIEEA BHA 2kg Z& BFE AAY dkgS 1Y 23](08

>
il
o
BN
ox
Mo

2 AOAC984)Hel <Jste] &3 =dWAS Goering and
Van Soest(1970)9 el 98] Neutral detergent fiber(NDF)¢} Acid detergent
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fiber(ADF)E #2439 tt. GE(Gross energy)™ Bomb calorimeter(Parr Instrument
Co., USA)E o] &3

W) In situ #3& 54

ZUE by ARG WY EIE& AL bag size’t 7FE 9em, M E 20
em?! nylon bag(pore size 45um)ell ®#43+ Alx ¢F 10g= ¥, nylon bag 475
nylon 0 2 F2 % 39~40TC 9] 939 cannulag &3 W59 ventral sact-i-°l
FolAl stk WU @A 48A17F ol nylon bag% Aol mABES] s o
A7l Q& deEel FA HAAZ
80Ce] dry ovenoll Al 48A17b&t xste] TS FA4sto] A& E3l&S okl A
Bo] AEEAS 93] nylon baglel A=
FRERR A

Kt
o
5
Q
10}
=.
=]
0Q
8
Q
)]
=N
=]
1)
o
it
w
S
A
N
)
By
B
ol
-

Al m = ARSI

2 g Aol pH, VFA % lactic acid®d 2AME 9184 A1 vhAehg
A=E AFsE FHRTA 48217 AXAZL § pHE FA38Fil(model 920A. Orion
Research Inc, 1990), = HX A& 15ml tubeol] %7 % 3,000rpmel A 1587F A4 B A
A ASHE micro tubeo 15mlE  FHIEHH olHE AlEE st GC(gas
chromatograph)& ©]-83}%] VFA(acetic acid, propionic acid, butyric acid)®} lactic acid
o] s A

B AFo AAHE& SAS(Statistical Analysis System)E A package(1985)

o]-&3ste] At £4% dF%lal, Duncan HsHA SR frolA HAS A
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A ]

e

=

vl
B

Hr

o)

---------- % DM basis -----------

87.28

51.05 4477

4.31

62.71

A%

5.88
28.67
11.68

71.15

5.36
43.71

1.45
64.42

e N

48.50

s

2.68
80.19

0.84
80.74

61.16

1.05
96.35

%3] 5 %
NDF? 9%

42.25
4,434

56.51

75.33

ADF? %

5,001 5,041

4,816

Z+2 8], keal/kg

" Ground wood.

1

? Leaf plus branch.

3)

Neutral detergent fiber.
Y Acid detergent fiber.
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AL Q) b
TR A A X 1; R XC] 5
—————————— % DM basis —————————-
P 1895 59.41 60.58 59.56 59.13
+0.41 +0.56 +051 +0.10
11.66 11.24 11.42 11.20
Z g 4.31 +0.31 +0.60 +0.33 +0.47
S B 534 531 426 4.49
=A% +0.31 +0.27 +0.50 +0.65
32.65 33.67 33.04 32.74
=SGh 48.50 £1.19 +0.74 111 115
” 65.77 67.00 67.07 68.36
NDF 80.74 +0.79 1.32 +1.44 3.69
: 51.60 52,22 51.52 50.69
ADF” 61.16 £1.98 +1.66 +150 111
253 084 418 4.04 395 403
3w : +0.29 +0.22 +0.49 +0.50

b A, Lactobacillus plantarum supplementation; B, Silo—Boss Inoculant supplementation;
C, Bacillus Megaterium supplementation; D, Non—supplementation.
? Neutral detergent fiber, ¥ Acid detergent fiber. Meantstandard deviation.
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ol a7t IPHa e Aoz Agdn. 7 AT acetic acidd &> TR A
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@
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i
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)
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%2,
o
E
o
=
o
C.
)
=3
o
Q)
Q.
o
%
ol
rlo
>
g
N
S
K
;91
o
i
N
UG
)
=2

ol Wow pHeE Yil fAREo]l A oW pH7E Eobdvka shA AR, Aol A=
T H7bA pHE Fod dAl ASAA A FAAZI AL o, B A g
A% lactic acid®] kel Hgzhe] zpel7p Felk &skal pHe W7l §lge @
deo] Hrtadz Als

upebA Akt dEA e o AP fAtE AxRE FEAAAY

A(Lactobacillus plantarum supplementation)”} 7} = A UElwt
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“ NEIEEEREEE
o= A B C D
************** ml/ f ———————————————

oL A EA 1.37 1.17 2.03 1.23
= +0.55 +0.48 +0.03 +0.08
Y 1.11 0.77 0.81 111
IR +0.05 +0.03 +0.01 +0.06
Ml A 0.16 0.15 0.14 0.11
A +0.02 +0.01 +0.02 +0.04
PR 20.73 11.17 14.13 15.01
= +2.23 +0.38 +0.85 +0.85
pH 454 455 4.39 4.93

b A, Lactobacillus plantarum supplementation; B, Silo-Boss Inoculant supplementation;
C, Bacillus Megaterium supplementation; D, Non-supplementation.
Mean+standard deviation.

4) A g ARG dEESY] in situ i3
4

&
(A, B, C, D) w9y A&, 2w NDF in situ 23 &

rlo

<E 2-6>3 Zu 2E AAY A B, C, D dE Falee 7 A3t AolE B
olA] @oHP>0.05) 2AitwE e A= walEel W mdke AT TR AAG
HE AAGTTE R =A YER oy F9 4
Ad Tzke] Apol= R
A g ey 2R Ao WA Folgtel s & wf WA Fogt Hu
= 28] o Ekow, FeAorE F AolE HAUTHPL0.01). olHg A= 8n
of F7bel el w9 vz of&Adol FIFSINY] wWiom AtmEvh 1eal
NDF &#al&2 &g AAg3te] D7} vha =4 velst ey Agite] 2 Aol nol
A oeksktt ¥y Bzl wstel= NDF waf&o] foldem Sl vyt
(P<0.01).
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<3 2-6> RS A23kE(In situd, 48413 W)

T % 94 A A}B d ?1) 5 Prob>T
——————— % DM basis ———————-

o we B5O0% A% Gm N o™

come SRODE B RO BB o

wrs  HE NN BD U WS o

b A, L plantarum supplementation; B, Silo-Boss Inoculant supplementation; C, B.

Megaterium supplementation; D, Non—supplementation.
“> Mean with different superscripts in the same row differ(p<0.05)

5 s wE AAY in vivo &3H&
s g AXYA, B, C D) B A &3ES <3 2-7>3 gk
T AAY A B, C DY UE, =dWA NDF 48t82 Akt H7tel 9)dk o= X
o|#] gtom HANLE Zo]lE HolA ekttt Don 5(1992)& in vivoel4 DM, OM,

NDF, ADF9] 43h&2 Alsuldd &o] F71slel me} linearshAl 7ashtlar s ATl
B AFE daAAgS AdgFe] P x B stal, WA Hste] AstEo] ik

2 Abolg wolA gl WA AshGFE WE FAFS & 5 Ak web B 0

aAZG] oF AAG] ZARE Z Ao]T wolx| AT WEA] A ]
2w ARA AL Bolgom, W 28 E£ Wael vste] 2 FolE melx &
of BAGEe wEAE AAS W F¥F 2ARZA A} o Ao P,

<¥ 2-7> 2g w5 st 42388 In vivo WH)

T 94 A /\}Boe] l CX]U ) Prob>T
——————— % DM basis ————-—--

¢« e 57OBE OB A% AL ow

codus BEOBE BE I AW o

NOF % 55 iige  iagp  sibe  ags 00

b A, Lactobacillus plantarum supplementation; B, Silo-Boss Inoculant supplementation; C,
Bacillus Megaterium supplementation; D, Non-supplementation. Mean+standard deviation.
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TENEH FAIEATFa(FH)AA BAF cannulaZt FEE AAS-(H

AFFAIE 2 2001 9 3YHE] 20019 10 8YU7HAl HEXSA

[e] E
T AEUALG AN A A S,

o
2
~

o

3) AN R

Alg 194 o HEE sk & 9 F7IRaA APl d& HE:S AA
A3 AR Haigo Holrb gloerng v 7|zl A G (Pine silage)S Al

GAREZA WA G TR BFARE FWEATE ARTFAN NP
2

AE(AE 19 # 2-DE olgstdl e, AdAERS =4S &

<E 28> ABARS e =Y

4 F EHE] A AAY W A2
********** % DM basis ——————————
A E 87.64 42.69 86.81
N 4.88 7.82 15.67
z A W 1.28 752 1.81
I 33.41 4795 5.65
NDFY 78.35 84.78 42.94
ADF? 53.09 62.88 8.83
g 21 d 6.86 771 2.24
A2 7o A 35.65 53.63 5.98
2 g 7} 9.17 0.10 0.05
z 3 & 15.84 2.32 5.88
7+ 2 2, keal/kg 4,048 5,700 4,595

V" Neutral detergent fiber, 2 Acid detergent fiber.
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4) N2

ZAFREA "HAS F93% gz da A
44k

ot
rII.
o
R
%
o
=N£
e
ol
2
=
o
Ho
i
fols
oX,
o
lo,
5\
o
2
o
ofo
ol
&

o
2 2~Ed2(heat stress)A TS $13] &5 W (respiratory chamber)E ©]-8-3}

Ad =S AT A7 AHE Akl M FEdlew, AR FoFe e 7
TOR FHARE BE ATl Ske¥ Fojd@lon, Aol met 2t vlid 3ke
& Foda, B 30%hHA = WA 2kg, EAAY 1.8kgS 1¥ 23](08 1 009} 18

= Z

oAsteith Bt A B AHANA AL,

SAIZL & 879 JlolAIE o] &38te] cannulaE
Z3) zZF ANZHO, 1, 2, 3, 4, 5, 6hr)t] HZ w39 N x5 ZSA], pH maters ©| &3}

7)
pHE A3t om, VFARAE Alge 39 10mld HgCl(m] & 28 A) 5}

2

2
=3
>,
ey
N
o
of
rO
a1 o'lN
S
ol
2

SAS Imlo} 25%HsPO, &9 2mlS 33 internal standard® pivalic acid 0.5ml
(Czerkawski, 1976)5 A 7}3 & 3,000rpmol Al 20%7F 94 E 83 & E-tubed] # 3}
o] GC(Gas-chromatography)2 Z333th. NH;-N+4 & A& W9 10mld
HgCLE 38 9& 1mle F3ke] 3000rpmell Al 15%3F 4&e] g 5 E-tubeol #3}ho]
Chaney$} Marbach(1962)2] ®WHol wlg}  Spectrophotometer(Spectronic 601, Milton-Toy
Co., USA)E ©]&3le] 630nm3tgoll A 4] 5193 o

) oA

o AFH7F Bt & FAY cathetersS F259 S, catheter 2 ~Ed =

(stress)oll o]t ol A W3 E ajAsl7] Yste] A A5 ANF 19 Ao A9
©

o catheterE F&3slAct -2 ~EZ 2(heat stress) A A(22T)NA 19 H$

S

21 % heparin *2]¥ vacutainere} A2 ¥ A %2 vacutainerdl Z+7Z} ~2EHAH F

,68,



WS AHIAT YA AlEE=S TF Y (respiratory chamber)oll 4] 22(2%:33C, &
E60%)= 7tete] 2EdH A A} 2EHAE T F, 1, 6, 23 A7t catheterE &3}

o Wolg AT

FAAE
B A g9 A AL SAS(Statistical Analysis System)% 74 package(1985)S o] &
skl T-test® frold A= a3

7 NgAES WE9 pHASHE <E 2-9>9 2tk A@AE 7
277k AolE molx Grh(P>005). A HEZE A}

)
rN
401.
r]i
o

afgo] w9 sHA vEbUA RH(Hoover, 1986), ¥ A 3@olA= wE AAHS pH7E
6.95~6.32¢] WA mAEel o HFa FaAEs FFE vIAA @RoH,

lactic acid= Al W59 v & 93] T4, ol EHAY FEAA & =
A iAbEe] WA vzt $£FEe pHE §A% ez AlmsHErh 18lal Me
Cullough(1973)% VFA el digt 7z ZaitEe] A4 pHe 6.2~66, 7=
Ao A o] &g LE AR el
o3k M9 pHE 6.32~6.95 B2 Yol S5 9 mAE] chuld g o
A7 Sl AeE Bt
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<E 29> ARdoR BaAAYGH HEE FoAT AATF-e w9 pH W3}

T & oz T AAA Prob>T
AtEH o5
0 hr 7.01+0.04 6.95£0.13 0.6525
1 hr 6.76+£0.09 6.63£0.09 0.3312
2 hr 6.52+0.09 6.51+0.06 0.9273
3 hr 6.44+0.07 6.44+0.10 0.9967
4 hr 6.35+0.08 6.34+0.12 0.9279
5 hr 6.32+0.09 6.32£0.09 0.9685
o 6.57+0.06 6.53+0.06 0.6447
Mean+SE

2) %39 VFAT L W3

Al ] w9 dE FUAAALYIHVEA)Y % W= <iE 2-10>7

2o F A A sEe AlRde AAddA B1A Fo T v A =
Atg Jo g7 A dEbd oy AR FoAd e HolA fRAtHP>0.05). ET
Alzkel Aol wel WA Fogts AlRde F 3AUAA Frheth gasis
Hol F 6417 Fo® A% FUhst

T AFE B olye AR HH Fogto] v A AR Foq T |
of of& Atz FFAe] o] &o] AAE oS & F AT Acetic acid
ZaNd o] =555 F A A YT Acetic acide] H] & ©]

S5 ZRI2A vl Eo] i sl oW (Wheeler

oA % UTHP>0.05). Propionic acid &2 A A ZFEt AR dx7F =%
o F9H ol UATHP>0.05). H RussellZ Hespell(1981)2 HHEF$] 9 9]
propionic acid’} WFE Al lactic acidZ2H-E AP B on Yokota 5
(1992)2 AmF 784 a5sEe Fxd 93] w99 propionic acid®] &%7F

AAQHTh At Iso-butyric acid®] =S A Akl Al HA FofF7F =k
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o w, butyric acid®] F%E+= pH 6~7 Atolol A= 10mM=Z 443 55 Fx3
ta sgoen, B AR ARG AR F94A 993mME  5A 3T
Iso-valeric acid &S Atmwo] Hole A} v =3 +F& FAAow, A
Fwol Fole izl va AAY AR w7 7F mohom, SAZE o] T HH
Al dz=T7F AAY AR goTERY =% A=)
A W ZT7F 1.03 molar %, BAY AR T7F 1.36 molar %= A A A+
B FAT7E wmked AFRFO IARE o] FEEE WETF =4 dEEth
A/P(acetic acid/propionic acid)®] H] &2 6A17FS ALt & A ZFHA A A

AR FOIT B BARAY AU 2F A4 fU4e 9o
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<G 2-10> A ERYOR HgAAPY HAS Fog AMES-o w59 VFAFE W3}
2w AR FoF, AIRE
0 1 2 3 4 5 6 Mean
% VFA, mM/ /¢
N 55.46 67.38 79.24 88.45 83.22 82.66 69.26 75.09
oo +2.32 +6.00 +7.50 +4.23 +7.31 +3.69 +2.31 +5.77
Wy A7) 5841 65.96 74.09 78.89 84.77 34.87 90.33 76.76
+7.03 +10.69 +6.00 +5.27 +5.21 +4.85 +2.60 +5.70
ol EAF, molar %
N 62.70 61.44 60.20 60.17 60.30 59.89 62.38 60.50
oo £1.27 +1.80 +1.19 +0.44 +0.19 +0.98 +0.33 +0.33
Wy A7) 62.90 60.17 59.86 60.48 61.44 63.73 63.73 61.27
+0.91 +1.22 +1.22 +1.34 +1.44 +1.77 +0.92 +0.58
Z 23] 2%k molar %
N 19.06 21.68 23.13 22.40 22.40 22.24 19.90 21.49
oo +0.66 +1.26 +0.81 +0.34 +0.59 +0.94 +0.77 +0.66
Wy A7) 1881 21.11 21.95 22.26 22.10 21.85 22.13 21.31
+0.55 +0.34 +0.29 +0.30 +0.59 +0.93 +0.27 +0.64
o] BHE|Z2F molar %
W o= 1.70 1.26 1.17 1.11 1.07 1.05 0.95 1.22
oo +0.08 +0.10 +0.08 +0.08 +0.09 +0.05 +0.15 +0.15
Wy A7) 1.77 1.00 1.22 1.14 0.98 1.04 0.88 1.10
+0.10 +0.19 +0.11 +0.14 +0.07 +0.09 +0.12 +0.11
FE 22, molar %
N 13.22 13.32 13.22 12.87 13.28 13.79 14.57 13.12
oo +0.69 +0.66 +0.86 +0.53 +0.63 +0.35 *+1.36 +0.20
Wy A7) 13.95 14.72 13.92 13.28 12.60 12.86 11.49 13.03
+1.09 +1.06 +1.00 +1.11 +1.04 +1.12 +1.79 +0.47
o] 2|24k molar %
N 2.82 1.95 4.07 1.88 1.83 1.9 2.00 2.31
oo +0.15 +0.13 +2.30 +0.19 +0.22 +0.28 +0.29 +0.32
Wy A7) 3.00 2.23 2.14 2.01 1.9 1.9 1.75 2.07
+0.61 +0.39 +0.34 +0.31 +0.33 +0.35 +0.61 +0.16
kg 24k molar %
N 1.00 1.29 1.81 1.56 1.39 1.29 1.16* 1.36
oo +0.02 +0.03 +0.24 +0.09 +0.09 +0.07 +0.03 +0.12
g axe L 126 152 140 119 L1 0.89° 112
+0.62 +0.13 +0.16 +0.13 +0.10 +0.11 +0.02 +0.10
OPH EL/ 2 2 3] -2 41
N 3.28 2.79 2.59 2.70 2.69 2.71 3.03 2.83
oo +0.19 +0.25 +0.14 +0.12 +0.11 +0.15 +0.08 +0.12
Wy A7) 3.34 2.88 2.74 2.73 2.80 2.84 2.88 2.89
+0.09 +0.07 +0.07 +0.08 +0.12 +0.17 +0.01 +0.11

Means with different superscript in each column differ(P<0.05).
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A FALZ o] WhE9el F NHz-No| ¥% Wste <& 2-11>% 2ok SEAzt
of W& ammonia®l FREWEE AlFALRT F BE Tl HAH FUHEIE B F
9 EE 3 7Y mske, o HAH ol etk EI EAH foA= sldd

(@)}

o} WESlY F EUelsEE 0~3 AN E dETI A ettt 4~
AZE Abolol = AAR ZAR FelT7h =7 Lhehgth(P>0.05).
hEUel w4 Bud F4o Bad Y F2d Aidol Bryant,

1974), AEW @0 Gt FalE L 1 we] Be - H3H Sl weh v

fo

AL Y3 AAH Yol wEE 50~80ug/metal st o, B Aol Ao x
A AXRF dEYol T HA T4Tug/ml A 1190pg/mlZEA FlAE 2]

FAel o3 AHFH 2stEol= Ao EAVE jIMS Aew B

<E 211> 2ARYOR BEAAATY WAL FoId AMGL wEe o}

EEWs)
T i "o kg A2 A Prob>T
AbR Fo® e pg/ml—————————-
0 hr 96.60+13.91 74.66+7.70 0.2169
1 hr 107.93+12.47 109.04+17.14 0.9598
2 hr 128.44+3.41 112.24+16.00 0.3603
3 hr 124.65+16.72 119.09+16.64 0.8218
4 hr 77.76x 2.88 89.77+20.72 0.5868
5 hr 73.63+18.14 86.96+23.17 0.6665
6 hr 39.71+ 3.42 84.83+41.59 0.3925
Mean 96.75+6.73 97.57+7.02 0.9331
Mean+SE
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)
>

A2E 2] o] g2 FRWste < 2-12>9 v 1eXE
A @ Thyroxine % Cortisol®] st A go] ol Hlaf FA ¢

] wotow T E AL 8] (Rasperation chamber)ol A 33C¢ 1S 7}3f
1A17F 39 AU Thyroxine¥} Cortisol?] F% T3k W ZlFo]fo] H|3te] A=A
AR 597 @A vEwey =9 A4 FoAdS flATHP>0.05). L
d 2= 6A17F 39 @AY Thyroxine 355 HET7F 4.88ug/dl, WA R AR 59T
7} 355ug/dl, 18l 23A17F o] AW Thyroxine &%+ WERTF7F 453ug/di=
Elstony AMAF AR Fo 77 370pg/d0E ABAF FAE S Thyroxine $H#o]
e AFS BHAARP<0.D), Cortisol& 6413F, 23A171e] T w8 WA FAEH
o 77F o BHA Ut ou {94 Aol HolAl e krH(P>0.05).

Thyroxine % CortisolsEE 2E# A AHAIT =R FHo| HY Brooks 5
(1962)7} Yousef (1967 %3 AidA 1 2EHAE 7H6S o U9
Thyroxine?] ¥E& S7Fstttn o Lee 5(1979)2 12 2E#H Al Cortisold &
b Asdta ded), B Ao E 31 2EHAE JEES w22 AUt e

U A g Aax g AHA 2L 2EH 2 dE g9} Qe Aow AlgHuh

ZA}

fl

ERH

[rn

HT_EL

—

Efo] 54l B & Prob>T
T 9 A E A 91 A LEAAAY EelFA SEE
************ pg/dl———————————-
on A by 008 e 02817 0.1686
T N Y R
ST S
se A % SR % ww om
Mean+SE

,’74,



D &As

2) Alg 71 2 FAa

A REA HA0 g U1 aA AYUFE XA silage(BA D F2AR)
S AR ey, FFAEE AR WA E AMEE AT A EARS] AR I
& <FE 2-13>3 )
<E 2-13> AdA 5o dukslsrzr AR
CHI BE A ! o AL
—————————— DM %, 7] & ———————-—-
A 62.91 92.27 93.02
| 12.69 5.36 12.64
Z At 10.11 1.19 3.88
Z 44.37 35.47 6.44
NDFV 92.65 81.65 4155
ADF? 75.25 53.91 9.07
%37 2.54 13.69 14.30

Y Neutral detergent fiber.
2 Acid detergent fiber.

4) A AA

ZA R RN HES 100%S Fo13 o

BN

T dE AAYPeR 25%, 50%
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BoAgel AAHe SAS(Statistical Analysis System)E A package(1985)E

o] &3ate] At A4S 8%, Duncan AP o= FIAHS HAS st

om

D AR &S
A ANAARE FREAZA ] 1Y tFo2 AFWs, dFTAE, AR
HAHFS A A <E 2-14>9 2ok A FAFF &7 T dyde
MAAIFE F8AI7HA] o] F7hghel whet F7tsksich.
Al &F7]ell = B0 Aol AR Fol7] wio] ARAFH Tl FojE7] A
Astal, ZAY, AREEE Yot 53] H|§ Fuke] Sojrbd A4 @] F43
Fol=x Aol doju=t, o] Aol UElUE Al7IE A weh Aozt 9o,
WAs ot A8 EV oW =SS5
A Kol =k wel dojuw FA7F EshEh o] ¢
TRAoR W&o ZAARE FEI FA Fold 9 dWde] A=
w2 ekokr] whitelth.

B A= A7 st Hat dFTA g W Fol o Hste] HA
509%9F 75% WAT7F el Ao R E=A YErE oM (P<0.05), L F WA 50% AT

b dBdEAEe g e Zeg Yegow, AsdHEE A= ]

50% A F-7F WA Fof ol nlske] ofF

= Holx &dtHP>0.05). AlELT&

Aot 7Hg vl e T (P <0.1).
wabd ASHE dFSAE L AR TS 52 BF fFod Aol e

U Egey Ays Fgsird Hd dAZ a4y 50% Fd8s W AEE

& 7HE A H7HE AT

rlo
m&
cn
oo
o\
:V‘.z
i
;&‘
mlo

;F:
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<} 2-14> "3 giA v & dgk Al5ags

w2z g An &
2 W 2 >
T » 25% 50% 7506 Lrob>T

271.3 275.0 281.8 281.7

+31.2 122.2 +37.0 1227
415.0 4156 445.4 437.9

+34.0 +11.2 +40.2 179
T A%, ke/3/MLTE 1439 140.6 163.6 156.2

+11.13  +£11.04  +10.29 +5.09
0.98" 0.95” 1.11° 1.05"

A A%, ke 0.0102
+0.04 +0.04 +0.03 +0.03

AN A AS, ke

TEMNAF, kg

H g AL R 7.07 7.47 7.68 756
w3 1.91 1.53 1.05 0.52
wE A - 0.52 1.04 1.55
o 8.98" 9.52% 9.77" 9.63"
= AHH 0.0648
+0.27 +0.15 +0.34 +0.13
AEEE, 9.30" 10.21° 8.90 9.21% 01100
AEAF Fkg)/ZA FHkg) +0.45 +0.51 +0.29 +0.31 '
MeantSE
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Har ok SA A T S myoglobin &l whel @Ekxan Aol 7t
g F2 3 o] Frtete] ol F YN %o (Field, 1971), 3 4u]xpe]
uj @ 2le)] lojA 12kl 290l ¥ +=d(Romans$}t Ziegler, 1977; Bechtel, 1986), =
A oot BA diAl T He {Fol A Sl ApolE HolA ggtow, AA wek Z A
ol 7F AATHP>0.05). TAH FAE HAFATIE HE AAG Tl vl&) okt =
Uetstow, v g dHA S Fol Al Aolrh JAATHP>.05). FEFEAT I 7
A gke] o)A AolE HolA FkoM(P>0.05), SETHS EE HolA AE

gk o] w3k @ | wjos AlRHd,

T~ M

B
Q
N
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Ha tAH&

- H oz Prob>T
25% 50% 75%
536.7 535.2 572.5 557.2

A A F(kg) , N . . 0.0383
+20.05" +13.1° +27.84 +17.97
3.42 461 4.25 4.83

SAE F4, mm 0.2292
+0.38 +0.67 +0.75 +0.88
| 82.58 85.00 85.08 85.56

s=AGAAY o 0.7630
+4.30 +3.25 +1.77 +3.34
) 71.25 71.08 71.05 70.91

T 5 A 0.8845
+0.60 +0.45 +0.43 +0.30
s g5 F A A A A
Y 1.00 1.00 1.17 1.08

A = 0.3669
+0.00 +0.00 +0.29 +0.14
Y 4.83 472 4.83 4.81

5 A 0.8860
+0.14 +0.05 +0.14 +0.17
Y 2.92 2.92 3.00 3.00

A ) A 0.5079
+0.14 +0.14 +0.00 +0.00
Y 2.00 2.08 2.00 2.00

z A 7 0.4178
+0.00 +0.14 +0.00 +0.00
. 3.00 3.00 2.83 291

545 F 0.3669
+0.00 +0.00 +0.39 +0.31

Area were measured from longissimus muscle taken as 13th rib, and back fat thickness
was also measured at 13th rib.

Yield index were calculated using the following equation : yield index = {74.80 -
(2.001xbackfat thickness (mm)) + (0.075xlongissimus area (cm)) - (0.014xcold carcass
weight (kg))} + 1.58.

¥ Grade index were estimated based on yeild index; A (1.0) for higher than 77.0, B (2.0)
for 745~77.0 and C (3.0) for lower than 74.5.

Grading ranges are 1 to 5 for marbling score with higher numbers for quality, and 1 to
7 for meat and fat colors, 1 to 3 for firmness, maturity and grade with lower numbers
for better quality.

2)
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7 AE 2

1) &AF

=
BHAT AAETF 855 sAFERA ARSI

2) Alg 71 2 FAa

2001 8¢ ~ 20024 10€97+A ¢k 1407 HA=FHo A F3hsl¢dc).

3) AR

s FAER e, FEAEE AlE WA s E AFES AT
4) Ag A
ZAEZA H38S 100%E g8 gzt Ba AAGgoeR 40% A Fol
3 AT E FRow NPT 747 455 FAEA

6) 2AF= W
=]

B AFo AAHE& SAS(Statistical Analysis System)E A package(1985)

ol-g3to] ¥4t ¥4 dtlal, Duncan AR o®E FoldS AAS stTh
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| S U= T o

D A EAAE, SAF R AMRRE
A RAAFEE FEAZAL] Y Ao s ATwE, dIFSAE, ALRA

AVe At <E 2-16>3 2ok A3y o] A FAFF HSV|F 5

AgelAE @715 B AREATE WA Forol Wl WA
0% AT EA FERoHP<005) ARAAFES AoB wmolA ergkrh wA
ARLTEE WEAANDOZ RAS 0% ARG W 6% ANE Aew ey

th(P<0.05).

<G 216> Al SAE AARAAY R RS

T+ o' Ho3 gAY 40% A

A A A F kg 325.3 327.3
Z8AAF ke 614.1 635.8
T A, kg/3ML3T 283 8" 3085
AFZAF, kg 0.69" 0.73"
A=A kg/D/ T2 8.14 8.13

ll AL E 6.93 6.95

H A 1.20 0.69

e AAY - 0.48
e S ] 11.79°(100) 11.13°(94)
A3 FHke)/5 A3 ke)

&b p<0.05
2) ZAAH
B9 i ATl UF SPE W wA AAS <E 2-17>3 2rh 2uA
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H
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a

¢

O~

WA Fel T woh BEAAY FITIh 2 wA vEo EA4
2 AATHP>0.05). S A gy F »
Aelg HolA Fgrow(P>005), TAW FAE HAFTIE AP ZART
Hla] obth wA GEkes, MART wHA, 945 L K357 £D 7 A

o] freolF zolE KolA SkrHP>0.05),

< 2-17> HA 40% AN EASH

T Wz g AR 40% A

A A F ke 629.1 641.3
S 4, mm 8.9 9.3
=g E A o 83.2 86.7

& g A P 68.95 68.83
o g = =13

TA“’,I;_”C) 14:9:1 13:9:2
A= 3.42 3.54
g a9 4.83 479

A A0 3.00 3.00
z= A 7 158 1.67

o zn = 24

e 123) 4,6, 11, 3 3, 7,13, 1

Area were measured from longissimus muscle taken as 13th rib, and back fat thickness
was also measured at 13th rib.

Yield index were calculated using the following equation : yield index = {74.80 -
(2.001xbackfat thickness (mm)) + (0.075xlongissimus area (cr)) — (0.014xcold carcass
weight (kg))} + 1.58.

Grade index were estimated based on yeild index; A (1.0) for higher than 77.0, B (2.0)
for 745~77.0 and C (3.0) for lower than 74.5.

B Grading ranges are 1 to 5 for marbling score with higher numbers for quality, and 1 to
7 for meat and fat colors, 1 to 3 for firmness, maturity and grade with lower numbers
for better quality.
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A AT A FEIAF AR £ TES AT A 2 dAAE S

F 16045 Wz, JAF 1.0, 3.0, 5.0% H7Ft+=2 247z i

) 3 HA cagedll A Al om AE AR B B A

AANER s He L 7 Agdes di B3-S meith AP 1053 o

AN RS A 100 g A, &F 23]o] AA o] Fostal, RuAFE AtaF ]
=

=
A RN 3Uzte] DA s AIRVIET ] AdAt R <& 2-18>3%

<E 2-18> A BALE

AR A A7 (%)
0 1.0 3.0 5.0
SN 60.63 60.33 60.03 59.73
Tk 29.48 29.48 29.48 29.48
22 Fdd 3.02 3.02 3.02 3.02
Limestone 1.50 1.50 1.50 1.50
Tricalcium Phosphate 1.20 1.20 1.20 1.20
Wl = 2d 50 0.09 0.09 0.09 0.09
2ol Al 80 0.03 0.03 0.03 0.03
HERR - w2 0.50 0.50 0.50 0.50
2l 0.25 0.25 0.25 0.25
1 <k} - 1.0 3.0 5.0
T 3.30 3.30 3.30 3.30
Composition
Crude protein (%) 13.7 14.1 13.8 13.6
GE (kcal/kg) 3,407 3,587 3,606 3,763
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(2) T$HYE(Haugh Unit)

TSS (Technical services and supplies) =743t th
(3) =3k
) dF 9 33 Fy 2
(1) &% Fd2HE(-1F, 105)
g5 ZUHES AEF 4SS ol &ste] S35tk
(2) *3 ZU 2" E0F, 15, 25, 37, 45, 7T7F)

H3hy F2HELS KitH (obikA oS AH&-dlt)

b)) % NHz 738 0 A8 107 x 448

FA ol 2AHA A g s vEWS FEste] 2443 ExE A FH 5

10 g5 BEFatal, AldFol3H (180ce)oll T F, &3t 24413+ 4 3g 5 6000cce]

Hlol Ao Yol 3% & HA A (Gastec, Japan)S ©]-&3to] =AU}

4) EAAE

BOAgo A Ao Az e] EAAEE SAS statical Package Program

(SAS, Institute, 1995)° ¢Jste] FAbEA S AAstgom A F 7he] Fo4d A

42 Duncan®| tsAAHS o83t HASHS

U d7da
1) ArEA S
AT AFFEAL] Hotol] whE AdAe] e <HE 2-19>9 o] Al
dEol dojM WAF 3% HIFFOlA 7 £ AAS el BAE Foe
AL (P>0.05), F5& A AgFodA A vz=glon dd F IdF HdS GA
AL 3% HAATONA M = AAE AATHP>0.05). AR AAHFE AL 3%9F 5%

,86,



A7 ol A gz vla fodoz Zd o (P<0.05), AlRE&dME 5% H7H
gho] o ol HlE] FelA Abolrb AJTHP<0.05). weEkA AbgkAe] ZEALF ol A

3%7HA = A7 gle Ae® AlmE

< 2-19> AUF A FEIA Gl e A mA s 9
o =+ AL 1% AL 3% AL 5%
2FeHE (%) 91.0 92.4 94.7 90.5
d F(g) 64.2 63.9 64.1 64.0
W% (g/d/hen) 58.4% 59.0°" 60.7% 57.9°
A= 41 # F(g/d/hen) 138.1° 142.3® 145.7° 148.1°
AR LTS 2.36° 2.41° 2.40° 2.56

*> Means with different superscripts in the same rows are significantly different
(P<0.05).

[¢] 0—/1\— o=
<R O2-20>0 M 9f Fo] AUY Af FEIA FoE AL o8& WA
= 9ge A gk

o

<FE2-20> AU A FEIAE Fol7F AL ol & & vAE 9F (%)

=z TEAL 1% AL 3% ZHAL 5%

a = 81.5£0.81 82.0+0.88 79.5£1.05 80.241.10
L 62.8+2.16 64.0+£2.35 62.2+3.98 59.9+£2.47
A 85.510.87 85.0£0.76 86.0£0.94 86.7£0.90
e 89.5£1.65 89.7£1.04 87.3+0.98 89.3+1.26
Calori 81.5+1.07 83.2+0.66 81.3+0.85 82.9+0.85

Mean+SEM. P>0.05.
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< 2-21>00M8F ol AUy AR FEIA wolvF HAFA, A=, T
=

FUE 2 4o FFe A4 B Ao

o o =

S E(g/em” 2T (mm) ERUE LR

0=  7®  0x 7% 0% 7% 0% 7%

gazo A0 4l46:  04lr 042+ 7Tldr 721+ 94r  93s
= 8 151 0005 0004 108 09 015  OI8

A o AP A3ITE Q0E 04l7: 706 727+ 98 98
SO T S 0003 173 25 018 019
aap o, A5t A204: 04lr  042: 704 711:  100r 100+
h3% e o 0005 0003 30 24 018 019
Al sop 4243t 4329¢ 04llx 0417+ 705: 709+ 97: 99
SAE 5% Mg 8 0004 0003 30 23 017 017

Mean+SEM. P>0.05.

4) 45 % ¢F ZH2HE
A AFFETA FAR < 2-22>9F <G 2-23>0A4 JE gl EFf 2
S R s R B S i B = S S R s

=)

>.
£
il
=2
=y
R0
s
o
o
flo
2

A
=5
"
[N}
\]
\V
o
iu
a0
o

T FEMbE 7 d&Ed s s vAE ¥ (mg/ 1)

0 1= 25 3T 45 Ih

o = 135+0.27 13.0+046 139+0.32 13.7+0.34 14.1+0.32  14.2+0.39
ZEAF 1% 136034 13.8+0.29 135+0.28 13.8+0.34 139+0.34  14.0£0.42
ZEAF 3% 135+0.28 13.3#0.37 135+0.37 13.1£0.40 139+0.34  13.4+0.36
ZEAF 5% 135+0.29 1314039 13.1£0.39 1294039  13.7+0.32 13.7+0.35

Mean+SEM. P<0.05
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<E2-23> AU A FEAF Fo7t AR 5 ZelaHEl VA= FHmg/d)

ar N o
= T1 T2 T3
-1 131.2+£2.88 127.9+£3.10 130.5£3.57 135.2+£3.52
105 127.5+3.22 123.3+3.31 122.3£4.38 126.8+3.30

MeantSEM. P<0.05

5 wx T NH; 7t~ &
224> A e} o] AYF AHAF FEAF AR e ExF NH; 2

<i#

Wepe el dolepel uheh NH; o walwel gaslov BA4 folae gt

(P>0.05)
<HE 2-24> AU A FEAF Fo7F AR 2T NHy 2 F nA= 9%
EEST A} 1% A} 3% AL 5%
NH; 24 %(ppm) 5.142.61 5.0+1.63 39+0.94 35051

MeantSEM. P>0.05.
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A Hrre g k9o As 9E 57l
2 gAgA Halel st HALS A
=S| 1, 2, 39lA 9} 2 AE dgon o&
o= &ho] o] WeleA Hloju= F£AE YERY =

MA= AEANA AATI= s dds=S A48

2) A TFEAR
F71EE AtaE U 7S Z4ete] Rlded "ol i 3ol 60%7F
HE2 2H3 F 242 1%, 252 025%7 HEE Hrbeto] 309 o4} wEAA
TEAT

AFA = Aol 12k AFsEar o] S 1A AH AFdte] HALE A AS)
Ak HARS T st AAkeh A s AAY ddstd A ES wd g
(WBC), A8 7(RBC), & 4 (hemoglobin : Hb), 2884 (packed cell volume :
PCV), @A (platelet)e] Sl ow, A& G2 4(mean corpuscular volume @ MCV %
mean corpuscular hemoglobin concentration : MCHC)AAFsto] 8t t), & o sk
ArE A A4 5 (Celltac-a, NIHONKODEN, Japan) ©]-8-3te A AIstgith. &
A3lstd  HAFSE-L glucose, cholesterol, nonesterified fatty acid(NEFA), BUN,
albumin, total protein, AST, v-GT, Fatty liver(F liver index), Ca, P, Mgo|sitl &
A3bst HApe] ALg3 7]+ SELECTRA I (Merck Co., Netherlands)e]th. #]%-%F
A Reid” 5ol F8ko] Fatglom, Asbale ofeob 2},
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Y = - 051 - 0032 x NEFAumo/ #) + 2.84 x glucose(mg/de) x 0.0566 - 0.0628 x AST(U/¢)

4) A
AFo] Wil SYSTAT 80(SPSS Inc., USA)S o] &3 ANOVAE oA

AL sglon, deolst 0 AYHA PAdael e b FRUSE QY

U\I

(e}

T |
2>¢} Zgkth AJHALR O] Fo] Ao wpE WY olyzl Fo] A - F7lo] 9lo]A
= WBC, RBC, hemoglobin, PCV, platelet, MCV, MCHC®] =#}o]+= 3helw] x| ¢kqkt).

a3, AAATEe e Adueel vasge delw Fod wasis R

F7h QAT AN FARsSe] Foatde W WAL BANNNAY, F47%

o) oz & A8 e gk

<E 3-1> A HAHEA 2)
A WBC RBC Hb PCV  Platelet MCV ~ MCHC

(/ut)  (x 10 (g/dD) (%) (x 10/pt) (D) (mg/dl)

9010 10900 989 16 42 456 42 39
9012 11000 820 14 36 319 44 38
9013 10600 971 15 40 387 41 38
9014 12000 1040 15 39 411 37 38
9018 10800 863 14 37 337 43 38
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<E 3-2> FAA PA(Fo] F)

747 v WBC RBC4 Hb PCV Platelet ~ MCV MCHC
(/)  (x10)  (g/dl) (%)  (x10/p0) (1D (mg/dD)
9010 12,900 844 13 41 229 48 31
9012 15,600 582 10 25 757 43 40
9013 15,300 1,040 15 46 659 44 34
9014 13,200 849 14 34 1,451 40 40

2) oA AL A3

g 3tst AAFETol A AUARALE H7LE 4 JdE 5o dd A=

<3 373, 4> o] yetwn BstE ] Al AEE gotd & A= glucose, A1E

thAFe] A %7} H+= cholesterol ¥ NEFA, 18]a @z o] tiAlS gotd 4= 9+

BUN, albumin, total protein s°] ZtZ}Qlt}. ol& AREL Fof A -
o)

ke
k3
NG A ke, A 3t AR AAA = 25 sl sl

(<3

<E 3-3> ol UAIHAF H7HEF] #)

77 v Glucose Cholesterol NEFA BUN  Albumin TP MCHC
(mg/dl)  (mg/d)  (umd/#¢) (mg/dl)  (g/dl) (g/dl)  (mg/dl)
9010 56 126 32 20 3.0 7.0 39
9012 55 100 10 24 2.8 74 38
9013 63 103 17 23 3.1 6.8 38
9014 62 89 11 23 2.9 6.6 38
9018 62 132 18 22 2.9 6.4 38

<E 3-4> AUATAL BIHF )

A Glucose Cholesterol NEFA BUN  Albumin T.P MCHC
(mg/dl)  (mg/dD)  (umd/¢) (mg/d)  (g/dD (g/d)  (mg/dD)
9010 76 120 30 14 3.9 7.2 31
9012 36 119 13 15 3.7 75 40
9013 35 121 15 12 4.2 6.9 34
9014 82 126 19 14 4.0 6.3 40
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Ca, P, 1]

Fliver
11
10
11
11
10

Fliver

9.0
9.3
89
9.1
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O]
pad

a1

]

slo
=

o
e

GGT
(IU/L)
22
15
18
20
15
GGT
(IU/L)
11
18
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re] Aol 1gsA Rk
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AST
(IU/L)
48
72
64
54
63
AST
(IU/L)
45
70
75
61

(7
3-7, 8>¢ &

I~
T

-
3t

H7F A
= <

(<]
R

N
[€)

A
9010
9012
9013
9014
9018

70 A v
9010
9012
9013
9014

&2 At

% 3-6> 77
4) 3
Mgl =74 A3}

AJTI<E 3-5, 6>.

al




<} 3-7> F7IAYAFS )

) Ca P Mg
7N A 8
(mg/dl) (mg/dl) (mg/dl)
9010 8 2 6
9012 8 2 4
9013 8 2 6
9014 8 2 6
9018 8 2 6

<& 3-8> FUIAWAHF] §)

) Ca P Mg
7N A
(mg/dl) (mg/dl) (mg/dl)
9010 6.2 9.1 2.1
9012 6.5 85 2.3
9013 6.5 9.1 2.5
9014 71 8.1 2.1

AL ol g% Hulsh 2 Al F ATE oY Ad Aot A%H

d5e] FHol ABA o]FofA A Fop= AR Qlste] A&shdl st €7t
BT A A Fol Yom ASAE o] &3 AR Adte] diF Aye Hof
glovt oA, ASAZ AHHom FHEHA Kehe FAE 2 dvk f-vere]
ATl W el AAFFOoR ofFolA ola A9 AAE w7l 7 3¢
Hol AAHEA AHAR AArHS o8k AR Ate] ofFod £ gl
Zinbol A H A wrbobue}, Avhy B st el el diE o] 8rbeAdel <1
HWA Ao FEolFe BT F Sle FatEol Sk AoR qdHa ol
ALEAQ 2R THdeR Adge F g don

AADE ZARSES ] ZhSe Fefstds W AAR n ol & AL A
A7Ves FAEA AFE A&Her & 5 vk sk Holth HEeoR Fa%
AL AR wste] A R-e} =Ae] veh=stel gk Frtolnh. Fhg-o AA
@ FARE Felste APVNT dxus EFste] @] REARE Holdhe o
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<HE 4-18> P &7 FEFEREAAA A )0l o FF A AAAE FHHE
%91 HA/kg

2= 2] Q.
T o A% (m) S H]T Chlk: e & A
~30m 62.99 0.34 63.33
4 31 ~50m 83.65 0.43 84.08
50m ©| % 100.30 0.51 100.81
3 o 82.31 0.41 82.72
~30m 66.70 0.35 67.05
22 31 ~50m 111.50 0.56 112.06
50m ©] 4+ 145.49 0.72 146.21
EE 107.90 0.50 108.40
z B i 95.11 0.45 95.56
1 /N FEEEARC Foldte 224 JFH =% AR H8(dE 32.0009/2)
2. AA AAAIFS A =T A THARE) 2] 66.7%(320%) 2 714

Fom <AY+mT> AdRiel oF A AAG FHY S <FE 4-19>
oA ®i= whel o] Hit 91.83d/kgl 2 AFEQIGE AW T = s
Ao AbAlE ZPA et A= ol Ao AAE e A5
e AT 7 e, o W AAFES AVIsksel s stuFAAde] A A
A ZAJA NN =AWl S & A= ob= Wil BAFS fliel gl 9
g ST Hags ougdn 22y 70m oW HA M= <
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<E 4-19> AmolA el erH e e EARIAK I H =)ol o3 AT AR RIn] 8-

A /kg
L ]
7= T
T = 72l (m) B . & A
A1+ 70 o] 91.94 92.69
- 0.75
A 22¢ 70 o] 90.22 90.97
23 ki 91.08 0.75 91.83
F 1 30mel e QEAReR 2 o4 MRS o4 mrddor

- 144 -



)

4

)
ol
oF

KA

‘EO

%
o7

e
TH

‘._Aw_d

™

2o of

Aefol A ol Fel AT 14 £A1A

of v 747ke] YA

22} ZAFA

Yol

ol

fu

=
=4

o
T

R R E B

o

fu
R

1=
-

o

b ooy 14 ZAMA R S A A

S

al

]_

webd 14 24

2]

ol

7t 294l Al A1AIZF A 2 H]

-
R

o AYR

2AqY

%
<l

q

9]

]

Ly
a

g

g x

ot} A A7} glof

75

1

o
E 3

o

o)
A

al

o

&
XV

ofpy

B8

SIEE

€]

5}
=

R

4

et

o]
XE
B
fite)
)
el
o

~ o
™ o
to)
boplw
NI
= | E .
H 7
oH 17ro
W (& + T
0o NI NI
I
= | v |E o
6 o o
o
Bo ogﬂ
X | e
=
o G W GO
WXy W
— BN Hr
Nl o mm|er =
Ho Ho
= o~ ~
M
o RE R
T =T =
K R
)
oH
Lo
(@)}
~ 0
— a

63.309/kgo. =
R R

4-21>3} o] 14
O

L

L

-
it

THNES <
FAFA

AL Ao 23k
= 12 ZAFA 7 238 2=AFA O H]
- 145 -

[e]

T =

R

A/ kg O &2

38.60 %
ZE7F ke o]

[e)
ks

=

o

1.64v4 ¢} W&



)
™

Bo

™

50.95
1,050.50

BapA ol el

63.3

795

38.6

1,306

H] & (2 /kg)

]

~E

s

=Yg AN - 50,000%/91.

=
T

i

4-22>0
1¢ 32,000

96.60.% =]

& 156602 el wea =

hya
ar

stdl <

S

w5 10002

J

A
jul

A3

9

[}

]

Ryx

)

J

8

5

382% vt 1oy wRddude
o

N wE v} grol

Mo

Hjg-o] zARA 3} vlal

A

I~
Q%

650
61.9

(A9 )
49.20

401
38.2

79.8
156.6

o et

al

e
ol

‘mw.o

TH

1,050
100.0
50.95

4-22> AQA FATE ST AR

-
Rid

& A Aol 7k

<

ild

2 /kg)

A&

&+

96.6
/3 A g

]

e
Rt

[e]

32,000

L

R

2

- 146 -

1/9

e
RIS

[e]

ATAFG B A 5-T0. 289p ==,

= 50,000

1

100.0

[e]

]
H]
A2g ol gt

P

o]
=]

Faeasl 2444
13l 2000

© 1. 2000 =
H] 7

==
T
aL

o

3) FHlA



SR

oY

fsid
=

s Vo=

50m oo} =#Hed Aol A

L.
o

tha A 9

FRFAAdEE NFon & o oyt

2 5 Qo

=

dA A Fel =

= 2
.,

A
il
r’

AL
00

A ¢ o]

o
M

Fed 2kd @i

3

oj it} 1xFZFR A ol A

L
L

g o)

o] o

o] @i ol

3 A A ol

g]
Aow 2AHAY. B ol

o

2

Ao ZdEE 1

&

o o

ae

+

K

o
W
&
oy
o
TH

MW.O

jok
AL

THoR Eol7HA

bbol

5|

GEAAY Aol

ey

el

o
el
o
_ZT.H_
%)
o
EO
Jo
—_

~H

G
=

=

TA 2 AR AT webA dAU

3

Dz

]

2o

ao
f=1
4o
oR

o))

o

e,

=

oA 344

953

bs

FoAth 50km oW 67H,

S

U 7Hg stell Ab=

i3

-

R AR A
Al 29k} 150km)7h 4 9rrlo] e}

%

ol AR
1/kgol <

o
L
Rt

sto] 2,130kgs

4910] 36% =

Y A

B
=

-
3t

= 48.69

150km

/kg,

34.61

o=

ke, 50km

185

O A~
- H

o]
4-23> A AAR S o] 8T LERAIRTE Aw ARRelaL A7 A

)

™

)

o}

Aol 24

pS

O
=]

3

o X
=

of HlaH 4

=
fLE

Hjgo] 7]

s

o, Aol wheh e4n7 A

- 147 -



@ ol AUFAAYG AxALS AASHE Aol vl ),

<3 4-23> A EEE

T s 50km ©] Y 150km o]
&A1) (Y /ke) 6.44

& 1kA] (/kg) 28.17 42.25

& Al(L/ke) 34.61 48.69

1 8%, & FRY
wel Agate A9 FRob ek e dEHoR 4T Fi gl ¥ AT

el - /ke

&

- = 3 A

ol AN 7] Alv] & A 2
A1 = 45.43 47.22

0.76 1.03
A 2 2 56.56 58.35
bs s 51.00 0.76 1.03 52.79

F 0291 12(2178] 50,0009/21) B27] 19 7] %=,
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1,318kge] A4tE =4, AZxu &S HAF AHEQ HaFAIE 1318keS V|F o R o
AbEsA T 2 Ax TERALE AZH S-S <HE 4-25>00A4 HiE el o] 12 %
ARl = 4853 /ke, 231 ARl & 4869 /kg o2 Bt 4861 /kgo B RAME A=
g, o] & 17H7}F 55%, FthH]E 19.1%, A7HAH & 188% o2 ey

<E 4-25> "FUFAA LERAR ) Az &(2dEE Ak

el /ks

A 1] &
TR g A
ol A A7MA W& | 7] AR & A FH)
A 1=} 26.67 4853
9.14 3.44 9.28
A 22} 26.83 48.69
3 26.75 9.14 344 9.28 4861

T 7IARES AR FEdS 100, AAES 19 1054ton dhe Ao R 7Hgste] Ak

vh wmEARS FAE A7
AAA 7% FRAE 2 AURAAYG BRRAE, o FAZNEE
<E 4-26>3 o] 1604ke/A oItk F Az FE

NEoz @ QoM FRHE HHY JYVIH Y] 33

U

AR G4
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3 wAn e AR A dEAS ) 1keol
3t njgo g e FXAolt), F Eule] A9 Hit EulE 5279 /kg<E 4-24>
= od gad 2
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Y
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>
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-
o
N
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o
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&
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fol

o9 kg (%)

TR #Au | 2w [ 24w [ Az R

g o 438 36.9 40.1 486 169.4

° = (25.9) (21.8) (23.6) (28.7) (100.0)
L AGRAAY BEZARE 5 50% 71E.

1
2. M), 5], Eahle R BaEAks,) kel it Hlgo® gl =319,

3. &FH= 150kn 712l EHE V4.

A wrEARS] PANA MEE 50062 AL }
A vehbe AoE BARAL. 2ot dFAFES e g =
Age w9 RS 100% FOARS W AURAA] TRZARE HL 50%

= WA FoAAE W AR AF "l 054kg ¥ F7EeE wbd Blide] HFHFES

=

938 089kg WA= Aow BEAFEYL]

N ANFAAD B 120 BIA 18ks, B 300kee AR Wl AF 4B WEEARI 1318ke0]
A, wheb RAAY SERAE, lked AREd =t 74 3 082 AEI) A A8
AGLO0GHFAAD FLF)/1318 SIFAAY SRR, AAHE o] Gato] B
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< 4-27> WEE-ol iR AR AR Ea Al HA Al SAY =A%

o " A 100% AAYG ZARS] W A v
(=) 25% 50% 75%

7N A Al (kg) 271.1 275.0 281.8 281.7

A ¥ | TEAF(ke) 4525 459.1 4887 479.4
= A ZFke) 181.4 184.1 206.9 1977

A ZA) 2 kg) 0.98 0.99 1.11 1.06
e A3 %(ke) 9.08 9.38 9.78 9.59
- AL 7.14 7.38 7.68 753

-3 2 1.94 1.50 1.05 0.52
-AA G E AR - 0.50 1.04 1.54

ke =AY A2 3 ke 9.27 9.48 8.81 9.05

g FA7lEd T A 2ARE I 2421 5(2000)

<E 4-28> TS WEAA LA Zo]

# <+ 59
TR 1997 1993 1999 2000 2001 -
O o
7 2,426 2,007 2,488 2,752 3,245
(31 €1/500ke) ’ ’ ’ ’ ’
712 (2 /kg) 4,852 4,014 4,976 5,504 6,490 5,167
Fi 2L 274
Az s FREA. FEH 2002
AR ] HHSIEN2 WA E A S wigAETEA S feke] A

A MPARAAL A 5de NS E 2T HGARAAD 2
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&7 MEAE FAS WS 23109 /ke s 4GSR,

<FE 4-29> Wi FALE A Fol

= A 54
T+ 1997 1998 1999 2000 2001 e
O i
SENIE- Rt -
(9/25kg) 6,844 5,962 5,629 5,327 5,835
SEAL = el
(9/25kg) 6,643 5,492 5,150 5.066 5,083
7} A (91 /kg) 269.7 229.1 2156 207.9 232.8 231.0

g BEY FLEA FER. 2002

Ao AATaAe Mo AARLT] WANAL Fale] AFaS
o

rY
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(o3 C,H*
N
N
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o
N
N
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o
[u—
o
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o)}
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>
Jr
vl
[\]
w
S
rio
~.
=
o)}
=2
o,
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%2,
2
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il

oje} Zolste] Aqkg A 1kgol AUFAAG LEEAR Fold o

a97F Q& Aoz eyttt o] Ao ¢t H

Ho
o
o
2
N ol
)
_O|L
rr

9 4
9 3 AR | =R Y
- B = Al H 2| vEAr R 2 g AR
- A | AASTH HolH &
(a) (b (c) (d=a+b-c) (e) (d-e)
H7H Y ke) 5,167 195 231.0 - 338.8 -
&= (ke) 0.125 0.86 0.5 - 1 -
AD) 645.9 167.7 1155 698.1 338.8 359.3
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) AAES-el ek FAE A4

N
Z1=dTa(E ) w2 E(2001.872002.10)05 3 AHE o] & ATHEE 4-31). & At

FAHANA= SAEI BrE obyt S Wd A AAEHAeY SH9 AR

E 4-31>0ll A B ukek o] AMEFel diE ARG LERALE
WAl 40%E dAste] Fold SAZAAE B, 49T

Aot 2 B &S wRiE dgEA T Zrles gial ZAIRS AH TS
B HEE 100% Holge wro ATAAY darARe HwEde) 50%% A

Folale u wgAme g @ol 002k o 7 W wAe] AARe 3

< 4-31> AAES-ol dE AR Ea AR WA 40% A 5ol A

A A3
B B R 100% =l A R AR O
- (NZ=) HA 40% A F

WA A Z (kg) 325.3 327.3

A Ws | FEAT(ke) 614.1 635.8
& Al #Hke) 283.8 308.5

A S (ko) 0.69 0.73
A= A Fke) 8.14 8.13
- AR 6.93 6.95

-4 1.20 0.69
AR WEEAR - 0.48

kg AT 153 FHhke) 11.79 11.13

A7 FA7EAT A 2AAE Y B4 2 E(2001.872002.10).

AdSESo e AFAANY BEEANE ko) wEAE %o WG}
wol AzAQLh BHE An ATl T Tkedl AFTAAY BERAE 7
of els) 2721909 w=EAF Q& AOE vebgrh o Azl skl WKl 7

oSt AUTAAYG WREARS] HAol AUTAAYG BREAR AL G FA

- 153 -



=2
o,
ot
Fy
kol
_E
i
nj
&)
(@)}
)_¢
QD
(o,
-
ol
Y
&
[
fu)
2
1o,
o,
2
Y
s;
A
N
%0
rr
M
o
i)
o, f
RIS

2 o
e
fol
BN

%
=
-
o
N
iAts
i)
l:O[A
BN
>
al
lo,
o
Y,
o,
o
—_
o
e
rio,
o
O,
o
o

=
2
i

ERHE!
F o & ECr T
o ow [T OA[H A WERAR [ 2A |LERAR
v HAZE | AAZ7 il

(a) (b) (c) (d=a+b-c) (e) (d-e)
@7HH/kg) 5,167 195 231.0 - 338.8 -
&= #F(ke) 0.08 1.06 0.04 - 1 -

A() 413.4 206.7 9.2 610.9 338.8 2721
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) Al w8

"AFIA AR, B AR SlE SRR E BojrbeE HlEe <HE 4-33>9

AR kel o] AN G o R o] g = Qe WA AR EHAAA 8=

A1 82 923%/kgol o] TAFAAL AR, 2 S
o

A 8% HEES 193534

<E 4-33> AUFAAGE ol &7 AR AR A F=N] S

el /ks

T | AR EE | A2AE ElE & A H]&(%)
7V A ZE 724 1.56 10.49 12.05 6.2
SR R 88.89 88.89 177.78 91.9
R B 1.85 1.85 3.7 1.9
g A 92.30 101.23 19353 100.0

T Q3EE= 19 480009 VIE(RAA WA Hde] = TE).

TAFIAE AR O IS HA(F)Y] o TARIAL AR, AlE Vs
stk AR AR 157 B 1Y wlgAE A 120g9) 1~
3%s AHT & dvke AR 2w WES Folvle Ikt uhebA Wé% K
AR AR IEC TR RAL AR T 7
Fed)e 7hg el b= 7Hg sholl ubHl 8-S AbEE mW 509 /kg(7HE
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& AAAel i Aow FAHUG. @A WAAG NFAEI keF 20838959 A
BEa g, WaFE)EA BAHE PRI AR, B FET e AwA Bt
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of 24353¢/kgell FE&
4

NoT- R ket 21499 o]fo] AT F = HAo=
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s dAY @ HaE)dA sdr] FAeby A7) FAz 24T F e Ut

Azl go] As WAeA v 44 aold 4FE Aol AAw Az 3
L& Azstsd, AzAdelY HRAAS F A 4% 0% 4
qolth, 28T ® st (AGAA AR, 7 WEARE diAsk]

FRoR SAZNEG R FolstAY A=A
] A

A7) @A @ vhelzk 19 AR NGAE 12002 HAFT Ak AR
AL 7E A1ES) MEARRE 1%, 3%, 5% dIABTHE b sl WAl 19 4
Male TAGAL AR, S0keS AT 2nlelr] 9@ AUA ASERE AEEN
WO<E 4-34>% 2rh TR AR b MEARS 1% AT oF 45059

bRy 38 AT 1594, 5%2 dAE 4§ 9nsst Bad Ao
2 #4990 19999 @A AR 2507 8 A ETelA 138016758 A e

slemm(hdE EALW, 20000 AdTUAA A 2WE & ole Fadde
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=595 459k 159k 9uk<=

F 119 AR 159 MPAE AUFS 120g0E 7M.

5) AR S WEAIE b4 20019% AS Aezr] WIAR HAR FAA7 MR A B

2bek =
S o] &3P THCEY R, 2002. UY FLEAL p.333).
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E2 AT AAFHATG. 25% A7 0.99%ke/F - A, 50% i

A7F 1.11kg/5 - 4, 75% A 771 1.06kg/F - 424 53] 50% ohA T
AA dFFAFe] FAHom Frtstd e kg SAY d=AdHAFS F9
Ao Zhastth ol A WA diAl v& 50%7F HA WA A &

FHl & oE YEY

<E 3> HFE9- AAAE ARA1dE HSE9-el 670E3E Fo1)

. WA 100% | BAD 2AES YA OiA vE
" v (th2=7) 25% 50% 75%
MAAZF(kg)| 2711 275.0 281.8 281.7
A W3 | FEAFT(ke)| 4525 459.1 488.7 4794
= A #kg)| 1814 184.1 206.9 1977
AG A Fke) 0.98 0.99 1.11° 1.06”
A5 3 #FHke) 9.08 9.38 9.78 9.59
- AL S 7.14 7.38 768 753
-4 1.94 1.50 1.05 0.52
-AA G FZALE - 0.50 1.04 154
kg TAT A4 FH Fke) 9.27° 9.48° 8.81" 9.05°

&b p<0.01
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Ak 2 A3 wE@Sol Mg mpRbAE WA oA vE 5% A
ZAFEFAA 0.73kg/F - & UERY iR E 100%)9] 0.69ke/F - A
Bt FoHow Frse Aom duegon kg FAY ABHAFS
FoHoR gastant SAGA Bkl ol $4} FFEFL AT

of Aol molA gtk

<E 4> AAIGF-S AFEAE ARA4NEE AAE ol 1470 E Fol)

CES AA G AT
7 2
(H2 100%) (HZ A #E 40%)
WA A= (kg) 325.3 327.3
A W3t | F845(ke) 614.1 635.8
= A =Hke) 288.8" 308.5°
It ZA) Fke) 0.69" 0.73
AL A3 Hke) 8.14 813
—uj A= 6.93 6.95
- = 1.20 0.69
~AA Y AR - 0.48
kg =AY A3 FHke) 11.79*(100) 11.13°(94)
S A LA S F(1+:1:2:3) 4:6:11:3 3:7:13:1
1
$ &5 HF(ABC) 13:9:2 14:9:1
b P05

1 E) — 3(A8h
DA — CEeh

Do
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=
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b oby et kel 9lo} A WBC(white blood cell,

ol

S
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o

HH

1A 3}

7<), RBC(red blood cell,
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corpuscular volume; MCHC, mean corpuscular hemoglobin concentration)]

3|

&
S

cell volume,

&
=
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<& 5> @A Ak A

o . WBC RBC Hb PCV Platelet | MCV | MCHC
~ (/ut) (x10Y/ut) | (g/d0) (%) |10Yu)| () | (mg/d0)
o 2= 7| 1013842588 | 893+136 | 11.9+0.6 | 37.0+1.8 | 675+83 | 42+4.8 | 32+0.3
0 ZA s 6738+946 797+36 11.7+0.4 | 36.8+1.5 | 344+127 | 46+2.3 | 32+0.3
o 2= 74| 10038+1234 | 1024+120 | 14.6+0.7 | 44.0+1.4 | 521+74 | 43+4.0 | 33+0.6
o ZA R 9425+517 9554145 | 14.3+1.4 | 41.7£25 | 38770 | 4445.0 | 34+2.2
o Z= [ 9100+1299 | 1033+81 | 15.7+0.3 | 44.0+1.0 | 431£38 | 43+4.7 | 35+1.2
120 ZAs T 8650+640 945+78 15.0+0.4 | 43.0+2.2 | 34698 | 46+4.0 | 35%¥1.5
o = 7| 9550+370 1006163 | 155+0.8 | 40.8+2.1 | 382168 | 41+£2.5 | 38+0.3
150 ZA R 80501962 | 872+113 | 13.9+2.1 | 37.0+5.7 | 311+142 | 42+3.1 | 38+0.5

# : meantSD, n=4

cholesterol¥} NEFA (non-esterified fatty acid,
FESPA YA A Fo] BT Gl AA ] o] &HUA Frleles &
oty & AelMe= & FL Axs vaste] 43t &o] Hold Zlow A7ty
T AAY ZAEE F9dS "ok ZALET9] NEFA®}F cholesterol] iz}
PR 2 s A skt S ATkl A FALEE 247 fls
Aoz ForErh whilEAle] X3 2= BUN(blood urea nitrogen, &4 Q4
albumin, total protein o] Atk THA thrte] gk HrlAE ZALE e} djx

AC)
XN
ok
r>~
J
)
%0,
.—E
o
ofy
=2
>
J
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FRbe) Aol e WA hokeh SREEUAL A, e g deALE )
gom sk ouA ot tstel FHH0E BAS RS W NG RAEE @
L
=]

ofstel A FHUOEA FE GTL Hu A & F AUek

<HE 6> AN A AL A Eeo] W}

o Glucose |Cholesterol| NEFA BUN | Albumin |Total protein
=
) (mg/d0) | (mg/d0) | (umo/¢) | (me/d0) | (g/d0) (g/d0)
o = | 64+11° 87+17 153+37 9+3 2.8+0.7 54+1.2
0
ZALE T 78+9 10317 194+41 9+3 3.5+0.3 5.8+0.3
o = T 60+6 129+32 156+36 14+2 2.8+0.0 6.2+0.3
60
ZALET 70+8 129433 197+66 12+£2 2.8+0.2 5.8+0.3
0 = 83+31 129+26 219+61 14+2 3.2+0.1 6.7+0.2
120
ZALE T 95+32 124+25 199+20 1343 3.1+0.2 6.2+0.3
0 = 45+13 127+34 184+38 15£1 3.8+0.1 9.3+0.2
180
ZALE T 52+5 120+12 198+174 | 15+4 3.6+0.1 8.9+0.3

glovl, ol FE| e A Adsk AF V5L AU & 9 BUNAG o3t

(o]

,CC,



<E 7> 3 7l A Wt
o I GOTU/ ¢) v-GTAU/2) F-liver
o = 74£16% 20.8€2.9 57+1.1
0
ZALE T 93+7 21.8+34 6.6x1.2
60 o %= 7315 24.812.8 46%09
ZAL ST 92+15 23.3+4.6 4.77+2.2
o F 76+14 26.5+3.1 7.9+5.2
120
FALSE T 93+7 23.313.8 8.7£4.8
o = 88+29 22.0+2.0 2.2%19
180
ZALE T 11527 19.3+3.3 1.6+0.3

® : meantSD, n=4

i)
e
VAN
kel
o
V
_E
mh
32,
v
I
—_>‘ﬂ9
e
>~
e
9,
i
By
=
>~
>
HE
(2
(o3
i)

<G 8> A AuAr A xe] st

o s Calmg/d?) P(mg/de) Mg (mg/de)
0 O = 9.5+0.5 8.2+0.7 2.320.1

ZALE A 95+0.8 8.4+£0.6 2.1£0.3

o = T 9.4+0.3 8.4+0.3 2.0+0.1
60

ZALE T 8.8£1.0 8.8£0.4 2.1£0.2

o = 9.2+1.2 7.9+0.6 1.7+0.0
120

ZALE T 9.2+0.3 8.6%0.2 1.9+0.2
90 O = 8.0+£0.4 7.0£0.3 2.620.1
1

ZAE T 8.2%0.2 7.0£0.5 2.7£0.2

* . mean*SD, n=4
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7 AR 24 XY 2ARR, o EAENES <HE 9>9 o] 1694%kg

ootk WA HlgolA T T HFe ARG FAL FbsTlolAe] s

o 2AbR AZNE 287%F0r, ool WX S 25.9%, HaH] 236%,

$51) 218% wolATh F AZH LS F4E 50%0) AUFAAAL NFow
1%

RANBBLRAYAL SR BT S

AV
_\‘:'
b

@9y /kg, (%)

TR EAE | es | 2a | Az | & A
g o 438 36.9 40.1 486 169.4
° = (25.9) (21.8) (23.6) (28.7) (100.0)

FioaAul, eHu), BAUE A 2R, lkeel BF v EOoR B

42. BAEA AT

4.2.1. Ao ek A EA

Hl S 3-o] tiek A AR e] BAX %5‘—*—16}71 A Fa7lEAT
49 20008 % ATAIAE o] &SFATHE 10). <E 10>°llA4 B wpep 3ol
AAY AR HAWA SAEdes WA

EHiﬂ e 50%2 AL W U
}s:; QAL 05tke T F7HE
o zARESIL,

0.13kgo= 7Hg =7 yeEpstth ofd ¢
v g o AA RS 2387 0.8%ke HAaE=

:!:‘
E‘#"

>\‘L
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FE 10> HlSFE-ol Wi AP AR HAWA SA Y AR 2
99 ke/ -
= o H2 100% H o SN &l Afe]
- (a) 506 Al (b) (b - a)
A A % (ke) 271.1 281.8 10.7
A W | FaAZ(e) 452.5 483.7 36.2
5 A Fke) 181.4 206.9 255
A A F(ke) 0.98 1.11 0.13
A% 43 Fke) 9.08 0.78 0.7
o FALE 7.14 7.68 0.54
-9 4 1.94 1.05 -0.89
A A - 1.04 1.04
ke A 803 F(ke) 9.27 8.81 -0.46
A FA1EAT A 2AAT BAAR.(2000).
<& 11> HE3o] AXY AR Fwodl o3 Fabert waa
Sl /% o
T4 7k i8S 7k =&t
sl L 2 MEALR [ AR (5l
T "5( )xﬂ R (iﬁ]b) 22 | Foful s (fidﬁl) Z7}on)
=q+ =d+
Yl w | (d) (e) G
HH/ke)] 5167 | 195 - 231.0 | 3338 - -
Fke) | 013 | 0.89 - 054 | 104 - -

A 6707 ] 1736 | 8453 | 1247 | 3524 | 4771 | 3682
il @97Ae AT 5dge] AFAAA(2)e B 51679/ks 48 (AT
QE7) FRH 2002). G 2001 % AHAEA F974A L 649080 ke ?))

2. WAL kel A Fea gl 1609/ke~2309 /kee] HEA 1959 /ke A
£,
3 MFARFAL AT 5tk W K98 TangEy) NFAARAAT 2o ES

7] g AAS Bt

- CCII -
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422. AASS-o thet AAA =4

AA G A R I AAT 7
29 NFAY AR vigoz AMGol oF WA 40%E *MOS =
22 dAste F9 A¥d FA7EATA(
12). ¥ AGARN = SAFY Bk ofy
o 2o MdEsE e Aoz YEyth

< 12>l A B uker o] AAG AR HAWA FAAIE B,
A 0.04kgo]l TAE Aoz FAHACE ojw] WK} wpRIIA R ATFF
|3 Srkske dial wigabE el A Hol 0.02kg © S7HE whd, W] 4
Fe 238 05lkg Fase oz Z2AH AT

o

Y

I

2

<E 12> AAEol dig AR 2ARS HAYA AT 2AEE

WA 100% el | B RS )
T = A% THA
(a) b) (b - a)
AN A A Z (kg) 325.3 327.3 2.0
z4 ws | 22AF (k) 614.1 635.8 217
Z A ko) 2888 3085 19.7
9 =7 #Hke) 0.69 0.73 0.04
A% 43 FHke) 8.14 8.13 -0.01
B F AR 6.93 6.95 0.02
. 1.20 0.69 0,51
A D AR - 0.48 0.48
ke ZAY AEH 2 Hke) 11.79 11.13 ~0.66
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ol ofs) thehd SETN@959)/F - DS FY F9e] S 3061
/% - o] Hek, et AAGS FAFoEM WA
BEALR S WS U6/ - D)3 WA 40%E WAT BAY 2R F
ofol g H§Z A6269/F - D& FakW v G FFhAL 16729/F -
Qoluh. whebd] WAl 40%F AN EBARZ WA FolsHE A WA 100%
2 Felah Aud 288 1899/F - A9 5l FhE Ao Ve

= ©H

jus)

(3£ 13).

<E 13> AMBS AAY 2AE Fold 9@ B 2Fdns

F F 71 H-8 7t wEt
FEE et e] AR (=Y
T 'z oA 2A | 0 I
AA A A S7H Hofn & 7k
(a) (c=a+h) (f=d+e)
(b) (d) () (cf)
H7H/kg)| 5,167 195.0 - 231.0 338.8 - -
& F(keg) 0.04 0.51 - 0.02 0.48 - -
Al 206.7 99.5 306.1 4.6 162.6 167.2 1389
F 11 97 A S FH2 5de] ASAAIMA (A4S e 5167H/ke A& (FHFT
QEA. FYE. 2002). (% 20019 %= A 59714 S 64909 /ke )
2. HANA L FrtolA T8t A 1609 /ke~2309 kel A 195¢/kg 4
£
3 MEARIMA S A 5Ue] MK 2 Kns] WFARI A 2a0 ST

71 AR 7HA S @ 2319/kg A S (FHFLEA. FHE. 2002).
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