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a2 TMR^E^Si^ (%DM) ma TMRo^m^^ (%DM)

m ^
31.8 25.5 71.4 72. 1
37.8 32.6 15.6 16.7

h ^ n 3 12.9 13.0 32.3 32.4
If- 4.0 3.4 mmfy-'y'xymm 16.4 17.7

3.4 3.0

2.2 2.0

1.4 1.2 a 4 (kg/0)
0.6 0.7 TMR

=i D y 1.0 0.2 3m 7.5 7.0

^^9/I'M 1.1 1.0 2m 9.0 7.0

3.8 2.0 im 11.0 7.0
— 15.4

j: V D C A D M UAM^X^/ n.^/

DCAD^

TDN CP NDF ADF DCADissEE

sm 65.7 12.3 43.3 22.5 37. 2 143.1

2m 65.9 12.5 42. 1 21.8 -7.7 141.8

im 66.3 12.8 40.9 21.2 -24.9 136.8

KDF-i^^'f^-i^zcyhmmo
2)DCADi[ (mEq/kgDM) = {(Na%DMX 435) +(K%DMX 256)}

- {(C1%DMX282) +(S%DMX624)}

6.

(VP-AS109. {C^jkt, t
fen. SOOOrpm. (KN-70, KUBOTA) {;: J; !9 b, ^ •e-20'C-e
^t^«#Lybo ^JfiLtt^M7K^0(c«i:S^a!l^L:rc=^{j:^To^Co
7. SIS]^i

^5i:^|g<D5ril^^ov^•cp^ Lfc.

2)mnmmM.

MJ|sn&-^a0(Dikml, tt

3)ttm

4)fL«

^fLf4^^$'10 2Iil^TV^, 0 0 ^-ClU
^L, 3 0ra(^¥i&ILi:S:-?:O3i(^0ILai: tfco
5)^pH

FHK) ^laV^T^5^L^„ (pH HI8114, Hanna) V^TSJ^ UfCo
6)jfiL^1£4^

@ (TP) (ALB) iSS, AST^g|g, y-^/U^
(y-GTP) (BUN) SS, U=^U^^u^jU (T-cho)



as: a4=o^^!!ii!»«*i6®as»roa4:(4)

(TG) m&, mmmmm (ffa) met, i-hvifM. (Na) aa. mm (cd a*, caa*. ip

a*, (Kg) aa, r-fehftK, PTHaa.
(icTP) aafcj;u'ocaaoi8«s t L, »«!«cH;ocaaj3±mcTpaasr»<i6«si;Lfc.

%1t, t)ifiL«£proCaaat«-ttS«9®®B^)-«fSrff-=fc.

8. tttfjas

mnmmn. g rrt o&.

1.

aHMKJEtUfc. l6l«Caa«fcJ:0''^-7 y •> htt®IE»^HI±JfilfflCaa

aiS8.l~10.8ing/dl, y •;/h««S2S.7~37.5*T?'", JEttaojtLMfCaaaii2.Smg/dl,

!)-y Hil(450.6*t?fcofcr t ±9,

2. $£«lSBIlS^J:U:4«:Stkg£y:iJ(0$£«gaSia^

Kfeasatt^^sfessaiitiMEt

tl2.5kgtl^«lc«®L-fciS, »!|SiM2aA»6DCAD«ilEiS#<SK-r5ffil^«r»L, »!ft«fliit?li

DCADl8«E«si3.2kg/0 tllMSEwio.4kg/0i»)Ui*Jii-^#SC#<, i

mntv, DCAD«SEi!«IISEif)5%7k*-t?#«l;:#<SStUfco ^1t. «:*lkg&fc 9 oK«ia»ai

•&•Cfe•^^T, ^)-i!feS!ll®-ei4DCADH«E«Sl.69*t««SE<D1.30%J;»)l%*ip-e*«til5<. -tOftfcD

CADM1eE«s^^0Ii«i®Ic5**»t?, ^>»«2®a»-!?l%*!iTSa*EJ: O L,fc.
0t (DDCADaHiSflfaikgfefc 9 ®ffiife«a«-g-t:;XlS-t-»®SrHlC^ tfc. 0»

wi;®ft:aikgfefc9<Dett«®ffl^li^)-S«lS4 0 gC«iOU. ^-roSftStfitiJSJni-fSaiSQtfc!), DC
ADiS!tEH;^)-«6« 0S[-r'<T(::«V^T«»SE£ t) #< «® Lfc.

C:jt€><Dr ^^Sfil8i«Dfi^s^•t>(;:fig®ca200g^3J:0!SSKMg50gt y i';«;/H00g^lSJlIl-|-5rl:tt

s-frs c: t ASS 5> a'C'teofc.

86 ffii&ggiia (kg/a)

&.)**' P <0.01, * : p <0.05

S7 ft:g1kgfefcU(Pft1ft|ggt«^ (%)
IZ ^ DCADH^IS K ^ DCADMIE mmmK

n=3 n=4 n=3 n=4

3^ 12.5±0.4 12.5±1.2 Sii 1.49±0. 05 1.47±0.14

2ii 12.7±1.0 11.8±1.1 2]i 1.63±0. 14 1.49±0.11

im 13.2±0. 5 10.4±1.4 ** im 1.69±0. 06 1.30±0.18 **

n=3 n=3 n=3 n=3

im 15.0±3. 2 12.3±3.2 * 111 1.80±0. 37 1.56±0. 38

2m 19.9±3. 3 16.6±1.9 * 2m 2. 63 ±0. 28 2.13 ±0. 22 **

sm 22.2±4.4 16.3±1.6 * sm 2. 90 ±0. 29 2. 28 ±0.19 **

4ji 24.5±4.7 19.0±1.7 * 4m 3. 28±0.41 2. 62 ±0. 30 **

4J0

4C0

XSO

an

[2X0
I£09
' tJBO

IjO

on

otoo

: p <0.01, * : p <0.05

1 »«i&B»r^<0DCADKfi«<{4;Slkg£fe i)



10 jll-nSIUffS 041^ (2003)
3.

ft:a)8a*SrH2ICSUfc. ^^SSiill®®«:aH:DCAD(!#ETJiai L, «i8«ET
Lfc4s, t •bmimmrnmfiiJi'mitt

8 <ts Oc£).
E» DCAPgBSE MBE

n=3 n=4

3m 780 ±94 804 ±98

2M 781 ±93 803±81

111 793 ±87 800 ±85

n=3 n=3

im 711±97 747 ±77

2]g 706±110 730±87

sm 687±114 765 ±75

4M 689 ±114 765±81

. ...

a

I

«««•«

m2

4. %s

DCADM!la5S,fit»»1-»®Sr«9C3' Lfc. »j|S6aiii05lfi:H:DCADII!*E4S29.4ks k aBS8E®
1.8lBj:9 7.6kg#<. -tOSttSjSTklp-eWgT&ofc. 4fc. a.att«-Ht'bIICADilSK«S#<, »Mi

«6asr»v^Ti4*js>feiST?3s>-3fc. i&a«:®«aiiH:DCAD8a»E«s7a-c. ai«SE<D6®j;!) laraa
<. «.ai4DCAD»SK«S53.6kg/0-C, «|giBEW48. Okg/0 J; O fcS. Bte/B

a*S a »««jl DCADM»S:-}-5 r t C i 9 a>AS«sjglni-t-5 i

»#6'"tt^J-iiili«4iaSwBASi»&30SBa«<DfSiS«eS;S:fP^Ufc. -troa^S;

«'?>DCADiBSK*3J:WiSrafiE0306BS,ilSr^ie>5t, DCAD®SEi«11012kgT?, «HSE010182
kgi ?) 830kg# < tB-f-5 r 11 5.

znzki^b, <>ift8tfOflS-'t"l;fifESCa200gj3j:a!fiiEiSMgS0gt <J i'*yH00gi®»-J-5r

swassrJSJDS-e-a:: tas^iSES^vte.

g9 DCADB8ya«l=&gtg» (kg/B)
dchomm^ P®

n=3 n=3

111 29.4±11.9 21.8±9.0 *

2m 42.5±4.2 38.3±1.6 *

sm 48.4±2.7 43.8±3.3 *

4ii 49.5±2.5 45.3±2.4 **

5ii 50.6±3.1 44.6±2.3 **

em 52.1±5.3 48.0±1.9

im 53.6±1.5 47.7±2.3 **

sm 48.9±3.1 44.8±3.1 *

m **'- p<0.01, *: p <0. 05

5. EKpH

BCADS8S«sfRpHtxiS-t-»®Sr«10tjSUfc. ®pH«:DCADW®EttlS-f ^i-V'attSlniMRiasja-McoH

ffiTU, »!ifl!«fiaTM46.14C«ofc, SSSBSEttlSlS-itTfeofcr ta»e., DCADS3SlfflOfi»'f>W

BiW:J-WMSmpHfc»«Sr»IS Lfc fc O t SIS. fcjT-fc.

S1 0
DCADplSEgC pm

n=3 n=4

sm 7. 46 ±0. 35 8.24±0.12 ♦

2m 7.10±0. 34 8.15±0.16

111 6.14±0.86 8. 20±0.04

m ♦: p <0.05
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iPg|£|j3Lfco ifiifftf'OCaSSdss.e

mg/dl^^(D L, 8. Oing/dl^?i(^ , DCADl^SEfi
lE'^ifSiBSlf^VhoitoliZML, 6mg/dl ^ <g:V>#:Sr:^ t, r

mg/dl"Cfeo^o

v>o{^5, ifiL?tlP®g$5J:U5ifiLmg^a{i( |̂E:i BPSEOjfcttM
Sfi5)-131:654. 4mg/dl-C, 5)-i^6^43i;6M. 7^lg/dl-e®V^®•Cfcofc(^f::^ t,

:Ltih<D:itX\), $?:fL5fe^ODCAD|iS{c

mi 4 DCADH^A^^Sft^CDJflljgCaaigl:: ^1 5 DCADillSA<^ftft^<J5jfil5f|IPiS®lC
(mg/di)

dcadpse msis DCAD^SE

im 8.5±0. 2 6.6±2. 2 im 5. 7±0.4 4.4±0.6

2m 9. 0±0. 2 9.0±0.3 2m 5.7 + 0.3 6. 3±1. 1

sm 8. 9±0.1 8.8±0.4 3m 5.4±0.3 5.6±0.8

4ii 9.2±0.1 9. 1±0. 1 4m 5.5±0.9 4. 7±0. 04

ai 6 DCADiSSA^^i'Sft^^jfaJSMgiRglC

(mg/dl)

DCADMSIZ mmmm
1 m 2.3±0.3 2.4±0.3

2m 2.3±0. 3 2. 3±0. 3

sm 2.4±0.1 2. 7±0. 2

4m 2.4±0.3 2.6±0. 2

Mg. IP, Na. Cl. S3it/T-fe hg^gg^ii^Bg|;iSfcl9. \^J.ywOlU'Jf

^1il^^Mfii[i:<^^Jp^^(i0.37mg/dl-e. mS(^i®v>||^^Tfcoy5:o Jfiift '̂(^Ca^S;dSil5<
^\t, ALB, IPiS j;t/Na^Si^< . FFA. Mg, Cl J;T^T-fe h 6„ Jkm '̂(?5ALB;^S^SV^

FFA;6Si^v^4|'g'|j:^$:^^J5|J^S^5JfiL^^4'^|J,^l^XV^5^tg^4>6Sfc5'"o

jfii/Hcaag t ii^-r -5 s
1. 37+1. 45x ALB-0. 79x FFA—0. 53xMg+0.12x IP+ 0. 06x Na-0. 05x Cl-0. 04x 7t

(r=0.92. p<0.01, Ui$^m^±0.37o )
^ALB : V. FFA : Na : •:h h y «>A, Cl : Mm. IP : MMV y,

Hg '

&.±<DZtt)^h, ^fL5^^{;ia®?Cai5j;t;t0@?Mg(DDCADi®St::J:-5lt>f



VI X it

Dffl^i^-, 1991, 962-963,
2)Clark J. H., 2001, Unique aspects of dairy cattle nutriton, Norman G., National Reserch
Council, Nutrient requirements of dairy cattle, 184-213

3)Block E., 1984, Manipulating dietary anions and cations for prepartum dairy cows to reduce
incidence of milk fever, J. Dairy Science, 67, 2939-2948

4)^^^^ . 2000, (1) <5

ss, lo-i?

5)Erb H. N. and Grohn Y. T., 1988, Epidemiology of metabolic disorders in the periparturient d
airy cow, J. Dairy Science, 71, 2557-2571
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2002,
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5ac®<t isas#

I m m

rfSffij ^rSiig-rsBg. eJScWIc ASit?,n,

5t. iDlBS-t r^sst^^StttJ

uTw«ffl^«itt(cot>-cisw-r5.

(TDN) AS83.0*, (CP) AM?. 7*-Cfe 9 .

KAM»0:«c5«i:HlSI^«ro»««t?jbofc. "tn^mf&i^^SkicX'O , SSfeifefc •) 3«0:^S«fc5
v^l4faffi>b6i^R!ftSr»^®H (TMR) IWL, ;>:E*fiEiMtt, »?L4=K

Lfci^S, EtT® 113 0-Cfc-ofc.

1. ->3 y^=>T (BCS) l4SEtc**>'iSl4E»e>Ji.'id^

ofc,

2. (TP) , (ALB) , (bun) ,

(T-cho) , MJBSSI6 (FFA) , h7y;^7ai5—^ (AST) , y-

^l\'9 (t-GTP) , mvyfpK (Ca) , #« V V (IP) ,
(Mg) i±MEtfcjE#«5Hrt-e,

&.JL(o:iti)^h, %'¥(r>mntLxn!^f^^mn3%, ^fe-cifflSfc •) iSkgS*

n i® m

rfSffij isji,!), -tofSMas^e-giJiJcWC r?affii58»j astMS^vs. ftiff-e

14. i<o r?a«g«j {'©BWifssdtvT

an, i<o r-ki^Sfj SSii®-i?iE»snfct®is tttz,

2001^4^ lBd^e.2002^3^ 31 0S-ero?affiaiRf«l422361kn?, LTV^S " .

t, &±-^nm&ity20586t(o^&h6^Sfmi^m^

tT-S^IHt^SfcS.

rtl,i-CI;«S-ei4fa«SJffiS:«Rffl»t ftiS, «*y-AT-1)5^gf«IK

(:J:9?a«@)ffiS:#lcAtt-5r v^-3lf5, fSffit •5>i!>-gt!ttl4«»t LTIS

t A/ iffiJia $tvTV''^;v\

iZ-V, :ftp=pSSSiS®S^?iJfflSr@«t LT, U.
» AfiSft#<D ^SlttS-5.

1.

^®I42003¥8^ 25Bi>hI3¥l0^ 5B 4T<D6®IB, Ufc.

2.

«K^I4SiS-e®«LTl<^5 3^/w;^?-f va»a4=12ffi4rfflv^fc. ttK^®ILfi(436.9 ±4.7kg/B
(«H : ffi'h28.4kg/0, ®;)c45.1kg/B) , 0S[ttl77±78B (ttffi:®'h70B. **358B) ,



ag: is
mi^mt2.5±h7m , MJt708±99kg ($5® : :t/J>594kg, :t;*c900

kg) "Cfcofco

3.

umt, 1^3ii^O>5^ n J; 0 ^

JSLfco

4. TMROJE^SIJ^,

:'cS3ffi^TMR(D^i^fcfc03%gH'g'1-5iS^;^S3ffiE^ UfCo (DM

-800M. =1 ^^^-fx^tssl)

X ^ izmmtt3{^(D:^izmA^Lxm^Lfzo

mi TMR<DSB^§fJ^fccki;^SJi)c^

^ 0

(%DM)

3.0 —

— 3.0

25.5 25.5

r 7 )\^y M 15.4 15.4

53. 1 53. 1

ym 3.0 3.0

(%) 81.8 91.5

TDN (%DM) 72.0 72. 1

C P (%DM) 16.5 16.7

NDF (%DM) 32.9 32.4

ADF (%DM) 18. 1 17.7

m) TDN : cp : NDF:>f"|4

ADF: hmmo

5.

0 (^TDNg^S:<D130%^ S ^{-TMR^l 04Iillc:5^{tT«&-^ L, tJCTKttS t

tfCo

6.

1)^3|£4^#J$^

tdn, cp, amjis (ee) , (ndf) ,

^yhmm (adf) , f^mi>6^m^opti(D7ms=tm^Lfzo

2)MnmMis:

3)Wmt$^lSBCS

^4^m:fcJ;OTCS(Dil!j^fi;$:^®^f:i^0(D^^l^d^p3||JSLfco BCSftFergusonO^Kx ^ n i/a

A)mimm.

%mm, (hsb.

Foss Electric) ^ffiV^, :t-yy ^ (90, Foss Electric) il^fflV^fCo



16 ^41^ (2003)

3000rpm-C15^KjfiL?f5)-ilL,
jfiL^14:l^«TP, ALB. BUN, T-cho, FFA, AST, y-GTP, Ca,

IP, MgOll^i^tlaiEfej^Ufco

1.

?& '̂b5^St3|̂ S3J:Uf:^S3|!ao^3|s|.j5fe5>^^lf^igS:^2{;i:^Lfco 6^S^)F6tt|£i^^;6S45.5%T%

CPfi;^S|fijdS2.9%±lHloTV^fc„ 5^S^ffiOEE, NDF:fc J:UtADFtt;^S)ffi J; «9 6. 7%, 8.9%, 16.5%
±IIIoTV^fCo

g^|fi0TMRgB'a'fiI'^?r^#tSfTO:^S*6^(^af;i^«^^fc t)3%lctg^-r5 i:,

E2J&St,d^tt <k <7) te <k VpH
^ s

(%) 45.5 86.9

TDN (%DM) 83.0 82.0

C P (%DM) 47.7 50.6

E E (%DM) 8.7 2.0

NDF (%DM) 27.0 18. 1

ADF (%DM) 24.2 7.7

P H 3.68 —

m Trni-^mim^mm, cp:m.^>y<^n, EErajnas.
ndf: adf: ^hmBo

2. mmm^m:, wmts^xSBcs

i^misxmcs\cR\^-t^m^0i3\z^Lfco
'b5^gt3teE36S23.5kgDM/0$E®lLTi3«9, ^ P)tLJ^i;6^o fc, TDN^J£^{t^i^

CP^S^tt;'cSJ|5ei2;6Sll2.5%-e, 5^g^)F6i 9 L/c;is

f4^M{t;^S3ffilE;}&S699kgT-, tsJ; t) 8kg#d^ofc;ds, ^tvT. BCSt>|̂

a3 Mfcckt;

Tp-r-f =i>-r«< i/a >7.3 7l3SlJ-f

m i

(kgDM/0) 23. 5±3. 7 23.4±3.7

TDN^S^ (%) 96.9±17.6 96. 4± 18.0

CP3fES^ (%) 111.7±19.4 112.5±20.3

Wm (kg) 691±87 699 ±80

=" i^B y:^ =«T 3. 13±0. 38 3. 15 ±0. 80

m TDN :
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3. UlLT&^i^

X, T-cho:iSl86mg/dl^;*Ca3fi&|2J;t)®<, TP;5S7.7g/dl-C, hym^5A5.4piaol/JX, KSTm6.3

z<Dzti)^h,

m4

m 0

(g/di) 7.7±0.3 7. 6 ±0.3 6. 5~7.5

T/uy^y (g/di) 3.3±0.2 3.3±0.2 3. 0~4. 5

mmmm (mg/di) 13.2±2.7 14. 1±2.4 6. 4~24. 3

^=I WJ^XD-Zt- (mg/dl) 186±53 197±53 59^282

mmmmm imEq/j) 0.14 ±0. 09 0. 17±0. 13 —

(umol/D 545. 4 ±92. 6 486. 8 ±81.0 —

AST (lU/i) 86. 3 ±33. 5 78. 4 ±28.0 59—64

7-GTP (lli/J) 40.6±12.4 40.4±14.9 11-32

(mg/dl) 9.4±0. 5 9.4±0.4 8.4-10.8

mwtvy (mg/dl) 5.8±0.8 5.7±1.1 3.9-7.9

(mg/dl) 2.5±0.2 2.6±0.2 1.9-3.1

SEDast: T:^^<y^ymT ^ j hvy:^:7aL'7

2)y-GTP: y^/U h y >

4.

?&^'b5^s^)f6K«iLfi34.7kg, il

i5'y/<i^Wl:ll28g, ?L^>'/^V®^3.27%. ?LJ!ll:1529g, fLJ!g^3.82%i3j;Uf|L)^^4.39%-e;^ca:3f6E

ILfi (kg/0)

(g/0)

fLa§]t (g/0)

(%)

ILJ!!^ (%)

ILIt^ (%)

(=P®/ml)

34.7±4.9

1128±143

1529 ±254

3. 27 ±0. 34

3. 82 ±0. 48

4. 39 ±0. 24

73 ±45

:^s.3f6lS

35. 0±4.7

1157±169

1633 ±383

3.32±0. 16

3. 92 ±0. 66

4. 68±0.91

77 ±48

f*f'Mmi^"Cfi2003^1>^}e»^e)12>^^T*{c:^J^^ bT;^S^^29505aiJfflL-CVN:5^>,



18 (2003)

&

VI §1 ffl x iR

DitiMSffiVSSSfiKlf® (¥^13^gJS) , 2002, 76,

1994,

iEK». «•««!«««, 32, 109-116

3)Wffifftt •*««»• 3?«a6li. 1991, mS:;t¥ti))S#. SASIcJ;
129-146

4)g#*M'tjS#7kMft«^a»«^, 1999, BJSfflilWJfS ILffl4= (1999^fe)S) , 63-64,
3=:

5) i =i :^-r ^ v;^=iT 1997, 1-37,

17-20

7)

m,



19

mm #

I m 1^

y^-^liigT-lH^fc^O. 35giiiPU, 251 S-^0.13 git^IP Lfco b3&='U. ^

R m m

(D\^±'^^i^m'^<om^ti:^^htch'ti!)^, V^o{^^ "o

'b<D:6S^J?)btboofc5o r o j; 5

^7/i-;6S-^^ttT:ib'!9^^jfc:^J|sf"efc5dS, Aii b'Mifc S n-S^O
Jil®5mS:#<-^tf4^ll^;^M-et'5r i:^^^L•CV^So t.ti, U/(Conjugated
Linoleic Acid) ^CoV^T{i^;6SA/f^ffiJ55fe5 - i; ^?&t;5TV^:5flgMg!0-o-Cfe5='•'^

^rx-. li / i^>'^<oMi4^-efc^:/^;«7m(cis-9. trans-
11, cis-13)

1.

^®^{i2003¥l2^ 9 0 ^ I^¥l2^ 250^-eO17 0^i:t, ftf Ufc:„
2.

bTV^§7^;;^;^ ^ ^ SrfflV^fCo '^l^'^<^ILl:{i28.8±9.2kg/0,

mjjfei^fii.5±i.m, ^m^^Bmt253±A2^xm%M^M^m€fcW%^xh^o

fitatTil'^^3|sF^^NF(::i 0 soogCD-f^u t) ;6MtT ii^P^-^ Vtz-o

^(oUMn^!^m^7i>^39.i%x% (tdn) tt7o.3-cfe5„ s^sa-a-^^ttmis
IL^^JiSf(0 h !>•=£• D 3 ;*i:S3te, i^H, J^^^Wc'^'LtLh<OXh^c



20 m4i^ (2003)

3. I I?.??.'t:?.¥[...
ga-a-ftj-a- (%) 58.1 25's 'is.'i 2^8*
^ g TDN CP NDF ADF

87^_4 70J 15.9 37" 8 '2L8
^AL: 7-/1-7 7/1-7 r, TDN : CP :

'f^bTMj335;isi8.6%'^^
tiTfct), / W'i/g6o^^-Cfc'5 7'=;«7gg:dS80.3%oSiJ-^f£(?D-e, :/=.;i7^tt

9%'^^^^TV^5o

ii55 Ei5~i¥siS^
i%) 93.2 14.2 1876 33.0 "i.'e" 'iiVi

^ V j -/i-m^ (X) 2.9 2J^ 6.1 6^_4 80. 3
m':f=-iJn (C18:3) • cis-9, trans-11, cis-13.

5.

Lito ^3|Sfi^-^fittPJ{cMII^3p«<DTDNig:.ga(D105%

6.

^mmmnsLm

i&30®§rg^M^, 7'>-90 SO30r^^l3SraS33j;TJ^14'-'16 0 t UfCo

n%{tm^<D2mn\^\ 8-100@(D30ratri
ji@:i3J:T;fl5~i7 0 @^23i@ i: LT, ILSfi$p«-iJ'Srfflv>, fLJil^, Mil®
?l^^^{i^/l^3;^^r-^:/(ll3B, Foss Electric) i^r^V\ 7 ;i-y^ (90, Foss Electric) ^
ffiv^^l!I^t;feo

lO0S^l3i@, 170 0^2
MB k UfCo :ff:^ ^ y^yy (HP5890 SERIES n TC-70 : GL
Sciences Inc.) Sr V•> fc«

7. Sttfffia

®aEra<DBaJ6^, ISiglSAmjaSSr FlsherWttS" t i •JspiUffiH^itKL.fco

17

1. TDN3ES¥fiJ:0:fi:a

'fi' tdh •fi'us.nmn
^®«;®I«»SI419. Ikg-e, l®B20.3kg, 2ji g21.1kg titJll U. «<TEI4rajiS»20. 2kg 11?^ a E J;
01.ikg#<jg®, lag, 2jieit#<a®-f5ffliRit&-ofc, tdnsstarti^^cf:?n
«Fl3.4kg-C, ®Sri8-fw tliltaiL, «^TE•CiB^^«l»Jl;fc-3fc.



SiC : na^»4K8! 21

TDN *S^I4ifi'nE®8aS6«i-e94.4*-efcofcAS, 2HaK®l±»#CiSSoTV^ofc, fiffEt

B§S&Rpl4«£ip!i!97. 4*t ^£-Cfcofc«S2ji g n (cBS oTV^o fc. ttlAliKK

Ati.e)n5»®li»ISi:«MaSi£5.®-e. t ShT«9,

f^'DE®B§MWF-e672.7kgT?&-ofc«S, 2® g •ei4652.0kg 116. 7kgail> Lfc. fffirETfc

ra c. < 13.3ks«6!> ufc, M*a g 5#Erte.ti,)S«>ofc.

S3 -tf^ Pa^-te4A<S«a®*, TDNjE£«33J:0:fl:ffil=4jl«e#

ills 2iig

if^DlZ 19.1±1.8 20.3±3.1 21. 1±2.4

mnm 20.2±3.5 21.1±1.8 22.5±2.7

TDN^®ii:(kg)

•f^u^ 13.4±1.3 14.3±2.2 14.8±1.7

14.2±2.5 15.1±1.3 15.8±1.9

TDN^S^(%)

94. 4± 6.3 104. 0± 10. 7 107. 2± 6.3

97. 4 ±20. 9 101. 3± 18. 4 112.3±29.4

n|2 672.7±41.9 656.0±41.6

®^fIZ 717. 3±80.4 704.0±81.7

a) TDN :

2.

•f^ustJ-f^'nEwBaj&itsi.okg, i®@
29.0kg, 2®g29. lkgtl®gfc-±0!2®@l4MJ6^l:;lt'<T«i)>Ufc. ^ ® C: t Ufc»a*

tfcl76 0 S:SaUTfe-?), SSE."

DETM4&NF3.82*t-5-®«3.98, 4.09*i;»Jr Ci*i-o fc«S, ttttW

^c<. ?LJB^l:§|-rSf=i'na^ja4-®«i«l4!5:A»-3fci:#^e,nfc„ ««Ett4.74~4.79*1:iai^^tt

ILJg¥®a8(iiBl4?L«^J-1'«t*t<, «-®Jt, (ADF)
osft-rs'^as, |^-<DS-g-fl!PfSrfflv>TV^54-0®lit»tl3VNTI4, flftlljfeif

t-Htstjtejti-fc.

S-SltetiSatt. HBgsptlLfiSrSSftUif ^ oET?1138~ll80g-rjtgH,, ffi^TEI41344~1399g ro
«SHt?feofc.

•r^oE-C9.03~9.06)l, t5ffEt?9.36~9.41*®«Sfflrt-efcofc.

a»!pl4f^nE-e4. 54-4.56*1; taftEt>4.44~4.52*l: l^#T?feofc,

MS«BCJ3(t5=S-Ert-e®i6SS»«l;*S>feSH:®»t.jX!fcA»ofc.
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if ^ V/ l-ito moMith
B#-ei 0 6.37g y y $ Ht, lii @t6. 72 g ^ 9 J; t) o.35 g ji:tjn l,
23i@T"^6.50g ISgiiJbnUfco if i «9 ^%jim^<D^^^v

6 -tf^ 'J / -;uM^Saic#x^BS
12 ^ mh^m (g) 1310 (g) 2iiS (g)

ifiJ'pK 6. 37±L27 6. 72 ±0. 53 6. 50±1.10

5. 66±1.83 5. 72±2. 36 5.16 ±2. 56

Lxm\'^timm^m • t0##:fcifb±»f^-To

VI ^\ m X m

2000, 214-230, -liWJig

2)Aii T., M.Tamaki, H.Simabukuro, S.Kiyosue, M.Nakano, H.Hayasawa, T.Shimizu and SJshida 1998, The
production of milk rich in a -linolenic acid by feedmg a large amount linseed to cows, Anim SetJ. 69, 841-853
3)ffi##:fc, 2002, 5%^m 3, 298-302

4)\hmm, 2001, r^iS:y ^ii) 4, 38

5)lwabuchi M., J.Murase and JJmamura 2003, Delta 12-oleate desaturase-related enzymes associated with formation

of conjugated trans-delta ll,cis-delta 13 double bonds, J.BiolChem. 278,4603-4610
1999, (1999 ¥)IS), 23-29,

Dmm^K 1996, 46-55,

8)Irvin T.Omtvedt 1988, Guide for the care and use of agricultural animals in agricultural

research and teachmg, 28-31,

1999,

37, 9-15

1994, (1994 ¥i£). 63-64,

ll)$5^^# • 1993, r 5 210-211,

^mmm, ^mnM,
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mmw

I m

^^^'^aml^•e^w$i^Tv^slL4^(DJflfl^^4Jl^<^ll1i^^egi-5 @6^-e, i^m
?L^@-<418SIcov>-c, ILS8SU33<J:t5Blil:SiJJ;:?Ll:, %mS)5. nmisXXJ^lkm'Pom^

(TP) , (ALB) , T:^y<y^ymTK/ (AST) .
(y-GTP) . (BUN) , J^=i n-/V (T-cho) . (FF

A) . (TG) , (Ca) , mm (IP) , (Mg) <D12m

IZ, BILl::6S20kg?fcJ^§Sr20kg7fc|̂ E, 20kgm±30kg5fc|̂ Sr20kgE. 30kgiJJl±40kg^^«r30kg|i:, 40kg&.
±^40kg£i±|E:{;:E^L, —TcgSg^ic^lffifet^iJ; r 5, &.T(D-vho
it,

1. (BCS) tt|S:S.^S!IE:;&S3. 51 ^ S t) i® < , 40kg£Jl±12(0^^-^2. 71

tmhm^ofzo
2. ?Lll^tt20kg7|5till2;&S4.39%i::i:t>i®<, 40kg£J^±|E:;6S3. 33%T, 20kg^?^iSd3 J;mOkg|2:i t)
t;HS<, ^fL®t)5lt^l&<^3.50%^TIUo/to
3. T-cho|i$J;fL^SIIE:d583nig/dia;:i:'b<S< , J: 9 ifco t.it,

Vm0kgm^22Qag/dltmhn<, 20kg^|^E(0180mg/dlJ; t) l%7K2p-e^#Jj:i^3&^ofco
4. FFAtt|£|L^^^:iS0.27mEq/L-e, 20kg^ |̂S:ioJ:t520kgIZ<D0.13mEq/LJ; •? l%7K^i•T?^S^iliiV '̂̂ Il
"Cfcolfclo

5. Catt$£?L^^g::d58. 8mg/dl-C, 30kgEi3 J;O54Okg^±|E:0^giifL4^{c:Jt^:5 i: 5%7K2p"C^#^;I^V '̂(ff
-efeofco

n m m

1fa±S^"Cfe5i:St?ti-5o

-l^jytOTP, ALB, AST, 7-GTP, BUN, T-cho, FFA, TG, Ca, IP, Mg0123g @(;ioV>T|§^
Ufco

HI

1.

2002^1^9 6 :d-^2003¥6>^ 11 B^T(OK{c:, mi^<^@&J^^4FT-^iS Lfc,
2.

3. HdilS^

^?L4-^212, ^^fL^^4Ej::i2:9-tfco

E. :9-^^fe^2iB BILSPgiiJgiJt;: 0IL]a>i520kg^^^20kg
20kg£;±30kg7|c?iilr20kg|K, 30kg£A±40kg^^^30kg|S:, 40kg&.±^40kgU±^ t LfZo



4. sas^ss

DE^r^ii^M^SgSIC

is^r i: t fc„

^jfiL B liifcMt 0l^«riS3i L^to

3)BCS

BCStt$^jfiL^lJ:Ferguson03}?"r'f 3>"r>f i/b i
4)^¥L^«|

i Of?LiJ'SrV%/co

5}ifllj$1i«(

jfiLftttJSMJi^^jfiLL. 1^®^. aooorpm-eis^raiiiL^^^
lia (KN-70. KUBOTA) fC J; t) L. ^-e-20t:T-^ti^«# tfco
mp, ALB. AST, y-GTP, BUN, T-cho, FFA, TG, Ca, IP, Mg(0123®0 i: Lfe„

5.

1. K^'wirOllgiS^SKSggfc

i^<Dn.2%-Vh^ito IJ^?L4=tt20kg|2jdSi51^i;l:t>^<, ^feV^-C30kgEC5
31.3%-efeofCo

a2 (®)

« @ 20kg^?iE 20kg^ 30kg|2 40kg£il±|2 ^n-
0 0 55 151 116 49 418

34 13 55 151 116 49 371
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alb, BUNiBiUJCaOSpiH^figip^" J:9<gv^'fil^^t, TP,

AST, 7-GTP, T-cho, FFAjo J; bfco

ms #3ig0^fea)fi£ia

m s ¥ m ft :k ft /h mmm*'
178±155 930 0 —

BCS 2. 95±0. 46 4. 50 2. 00 3. 05 ±0. 66

(kg/0) 29.3±9.0 57.0 8.7 —

ILJ3I¥(%) 3. 81±0. 67 6. 39 2. 42 —

3. 36±0. 42 5.07 2.41 —

TP (g/dl) 7. 7±0. 7 9.9 5.6 6.5~7. 5

ALB (g/dl) 3. 1±0. 3 3.8 2.0 3.8±0. 3

AST (loglOIU/7) 1.88±0. 14 2.60 1. 11 1. 77±0. 09

y-GTP (IU/7) 32±15 227 13 21±5

BUN (mg/dl) 12.4±3. 1 27.4 5.7 15. 3±4. 5

T-cho (mg/dl) 192±66 424 14 171±56

FFA (mEq/7) 2. 12±0. 21 3. 23 1.78 2. 04 ±0. 25

h (mEq/7) 624 ±205 1686 250 —

TG (mg/dl) 6±4 20 1 —

Ca (mg/dl) 9.3±0.6 10.8 2.8 9.6±0.6

IP (mg/dl) 6.2±1.0 9.5 1.3 5.9±1.0

Mg (mg/dl) 2.5±0.3 3.3 1.1 2.5±0. 3

&.) BCS:7i?-rw'>r i^3 l? : , MB :
AST : r:^^<v^y^T % J h7:/:^73i7—fef,
y-GTP: y^ x )V Y y , BUN :
T-cho : U=^ FFA : TG :

IP :mWtVy, Mg :-r i/i.,

BCS, ^$^^ftm0l&tt4Okgi2:dSlO5 0 ,

?LfidSii;t5lcbfc::dSoT®< Jfeo;/S:o 40ke&.±K(D^mV2.7i

?LJ3l^fi20kg^?ig:;6S4.39%^ftt>i^<, A0keSk±m^3.33%-^. 20kg^mm:is xmo

kgi2J;«9=rS{c:<S<, 51 t^^&(03.50%^TIiloyto T-cho«$£fL^»!E;6S83ing/dl^ft t><£< .

i^:^IL4^S^J;«?l%7K2pT=tSt:HS;?i^ofCo t.tL, m4^r0^-C'fi3Okgls:;JS22Omg/dUftt>i^< , 20kg^?iE

(D

180mg/dlJ; 19 l%7K2pTf^#{Ci^3&^ofco FFAfi^lL^^EjJSO. 27mEq/ 7 t?, 20kg^^|2:S3 i mOkgE(D

0.13mEq/ 7 J: >9 l%7K2it?^#{;i®V^ffi-efco fc, Catt^|L^^E:d58. 8mg/dl-C, 30kgEi3i^Okgi^i
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^4 BCS, iL^^fc<fci;jfii?si44^a)ii£a

m @ 20kg^^E 20kgii: 30kg E 40kgiJ;L±|K

— — 318±137* 244 ±139® 183 ±106' 105 ±62"

BCS 3. 35±0. 49' 3. 51±0. 57* 3. 13 ±0. 48*® 2.95±0. 38"^ 2. 77 ±0. 38°' 2. 71±0. 37°'

%mm(%) —
— 4. 39 ±0. 77* 3.89±0. 60® 3.62±0. 55' 3.33±0. 44'

%ryf^'mm (%) — - 3. 72 ±0. 60* 3.45±0. 36® 3. 23 ±0. 29" 3.03±0. 20°'

skm^^

TP (g/dl) 7. 7±0. 5 7. 1±0. 7* 7. 7±0.6 7. 7±0. 7 7.7±0.6 7.8±0. 5"

ALB (g/dl) 3. 1±0.2 3. 0±0. 3 3. 1±0. 3 3. 1±0. 3* 3. 1±0.2 3.2±0. 2"

ASTdoglOIU/ 1) L79±0. 11* 1.88±0. 17 1.85±0.10 1.88±0. 15 1.93±0. 13" 1.92±0.14

7 -OTP (lU/ /) 26±8 25±8 33±13 32 ±10 34±9 37 ±29

BUN (mg/dl) 10.0±3. 1*' 11.0±2.4 12. 3 ±2. 8" 12. 6 ±2. 8® 12. 9 ±3. 2® 13.3±3. 3®

T-cho (mg/dl) 112 ±56* 83 ±20* 180 ±48° 207 ±55®" 220 ±55' 215±52®'

FFA (mEq/ 1) 0.15 ±0.08 0.27±0.42* 0. 13 ±0. 08® 0. 13 ±0. 09® 0. 14±0. 09 0.15±0.07

(mEq//) 516±15r 589 ±299 573±160 634±201 661 ±225'' 647 ±186

TO (mg/dl) 12 ±4* 13±5* 7±3® 5±2' 5±2' 4±1'

Ca (mg/dl) 9. 1±0.4 8.8±0. 5' 9.2±0. 5 9.3±0.6 9.4±0. 5" 9.5±0.5''

IP (mg/dl) 5.8±1.0 6.0±0.9 6.3±0.9 6.4±0.9 6. 2±0.9 6.1±1.0

Mg (mg/dl) 2.5±0.2 2. 3±0.4 2.5±0.2 2.4±0.3 2.5±0.2 2.5±0.3

?il) BCS:7}?7'^'3 ALB : T^

AST: tf, y-gtp:

Bmi^m^rn, T-cho:i^3W;^xn-;W', FFA : jgftlfllJKi!, TG : Ca :

IP: tiay V, Mg:
2) /h:fi:#^P^{c:5%7K2p-cWic^fcl9„

tKsp :: t

m m

±»f^1-o

VI m m X isi

hong^, [^mmiK - ^mm

17-20

2)J:<5^;6^55j?x^=i:/x^i/3 v;^=iTy 1997, 1-37,

3)3i^-fe/U^H-97 = , 1997, 52-53, If

m,
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mw w

I ^

LX, W^iai4.3t:, ^i^u&72.3%, 5pJ^
®aiO. 83m/sO^#T*t?fi3|sFiS'a-^(;5^APLtzKb^U^j: LoMM^t t,

f{c#^Lfcfid^b^«e)ircc J:
J: 9 l/4tcH£^uyc:„ Jia3ii:i^D^l:^c:ov^T^it0iltt|gto P5
fif£i)^^ito

^su, mm, ±7t^, nm^ji^x-mm^ztj^^x
v>-5 '̂o VNoJSp, iiUT^Jjsf. ®[)js|.,

TV^5o

^r-C. tmrm^0!^Lfco-e^^i-60

in

1. mu^m

DM-SOOMK)

^^r^^'L^tc^ife-esBskg {±w<DA3%), n^mn\^i^mm^mn^sffunx4s3\^ (±^055%),
J|sni^;fip^jl8kg {±W(D2%) xmu^^-rt:3iS^xh^o ^m(0^:=.T ^ y

OW:g$ft25cm, :r.y^^^20aa, T/l^y r 7 ^MSmU&LXh^o

Si mmm^m

mmu

sa-^^Jisf ^om ff

SAl:(kg) 180 145 60 272 211 14 4 886

f!l'g'(%) 20.3 16.4 6.8 30. 7 23. 8 1. 6 0. 5

fe^3|SF:t$(cm) 20 5 25

l^)AL : r}\^y7Ji^y7
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2.

20Qz^2n2Bi)^h2n\2u<r>m^n^^nm\., jajiftjaain- m.

mgoiD^{;^tt, m®^f^ (ESPEC ^tssi RS-10) ^fflv^fco «&CA/g(^ii!i^{±, 3

J|S|-ig'a'mi5J;U^^<Oj^5a^if 7^:/ . iy/U/^-|±|g340inniX600nmi)

150cm t LtZo

v^;i^v^o

TMR mma

m h, mmmm'&mm.

@ 1 h-mmwirnrn

1.

g|5|Sfj!i'^^Jiaa(7DMfil4.3^, tl|g;6S72.3%"efco
fzo m.mz^\^^x\t^M^2.e7m/sx*h^fz:dmnm^mmmmm^o.8Zm/sh^<D\t, 2:^m^mt^h

5 «) ^c:^£v^®{;: Tfc O i: # x ^ tifco

m2

iaiscc) u^(%) JiLi^ (m/s) mm (m/s)

14. 3±1.8 72.3±10.5 0. 83 ±0. 24 2.67±0. 42

2. ^3|^ji^«lcfc(t§m«Jct»CA/S

#|S:{Cj3it5^fcig^CA/a:^lm"^fc!9{C^#t-Clg|2(;i:^Ly5:o ;«7/<-|gg|E:{i552ingT-, MmK(D
2258mg<omi/4<DmWCAymX\ ^(^IIHl%7K2p-C^St-<SiI^ LfCo - O w i ^
(Dl^CAyMMt \^Xl^CAyZf-:^(omam%:m^b'r6Zt'ib^m^tn'^Ltii^^tmctti:^, ggpgu

v>ol?9, ^3is|-?S-^ao§| p^fP;&s, iS:AP
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Jh1-5 r. k

nmK

0 2 f^ll^^t^»l:^« (m^sfcy)

3. »16[^CA/«^8L3. 'SJt^04€l9

m«5®:dSiS^ (on^t-^L, D

^ b^Xhtiit^

^&C^l;(g/m'')
1. 4 I %r-

y = -2.67x + 2.3014

R=0.985

0.3 0.4 0.5 0.6 0.7 0.8
SS(m/s)

3

Z(r)Zt\t1l^CA,<0Mmt, m^lI,^;a^RS^^^i^TV^54&-g•, ^0£OPS^@n.



s«: mnm-kmvan ^

3 igs,

IS

iL 0.985 0.712

ta 0. 351 0. 049

m 0.351 0. 385

V 51 ffl X ®

D^H-, 2002, 96-97,

2)K^i!S^W*ffi)iS-fe>^'-, 2003, 1222-1229,

3)S5:ffi, 1995, 56-58

4)Sa^SiBS • 5«®:« • «>«$«. 1998, ^4=*«K«rojta;(5)TMR o«S-^AsS%fDa^4^0«*l;
SlS-tam, i^MSISWa. 36, 41-54

5)mjll?i feaas • feBBi, 2001, 638-639,

immmm, «!9ffli®ww9e-, »«»*, 62. (2)61-76
im^mu • inw-iEm, mj, »cA.*stsf»«, 63. (1)15-34

8)«t«cM^. 1996. ff)S^ft8tftAP?-lt»-7 = =.TyU-. 35-45,

9)rtffl»-• • «SM«±, 1995, «^»IIX»<D4Sg»<^«X®ce(t5»i:A/#»»«.
71. (9)370-382

10)•lilB» • l«B363i. • |Ba*XB • fSfflfi* • 1984,

«2®, =p#S-t««, 8. 41-54
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«^is

I 1^

1 . S^5i^it'̂ ^^:•oV^-Cjt^^!feS®IS:tt^ '̂ n-7^^ >'16:^fti^(CL16(l));6S2464®-e:^>b^<
K3:»:ag(B3)®1180«t )iC <0 . «l^<S®sptia«CCL16(l)iS8. 7*Tft'bil5< , •0^^t?B304. 2*«SiS

2. B3, CL16(l)33j;i;^3i-rTiy ^

t)S5<, ^tfe<OJf6l2:i:Jt|SELT3. 7d^^5. lJK>f V t), M^^ii^m}bhfi1to Lf)^L,
t hcii6{i)<om^^m^f)m< Jfeor^s i?, cueci)::t^
ttfco

m, 0.23%X'hotc,
5. J:U5:®ESU^t^^5!E^^e:oV^T, B3, CL16(1)
<, ov>-eAmiijmi2:;6Si®;6^oit„ CHSfiaSfrtc«^J • ^^35^12, ^11:^^12:65^(0^12 J: Dtfc„
6. B3. CLl6(l):fcJ:OTHS5riSSL. B3f«^m:6S^<,
CL16(l)tt4i^, CHStt:ib3cUj;iS#;6-ofc„

B3, #{;:CL16(1)

n ^ w

(Dxm^-r^o •



slia; (i) m

1. HS^S

}*^i»rtC^3^^T2001*lJ^»fel2^C»i^llLfcS^»®«m^84^28319«,

tvfc^4=28988ffi(Dt'-ja#7ka«si 9sti-fcaa^®aett«ac«5

ae^Sltft3Eii$«±!)#feJvfcffla4=f'-^'!6>6, >a :^(NECtt®EWS4800/360SX)±<D^)^
nvy hmicro-RESEARCHERn (NECttiSy7 h)SrfflV^Ta%»a^SaeSlt-3V>-CWfiL-fc.

H«i-53a€;^H:B3, Ml3Ea?-^«S(F13), CL16, 'E P y7':^ttSS^;>:#«(MCSU), CHS(D53gS"

C-ov>Tffofc. Ifcte, CLi6tfc-v>T»3B€^^i:}|^''f7'l;:;J:oT«H*fi^''f7'i(CLi6(i)), 9^zf

2(CU6(2))l:;^^®"L.fc.

»llfl::i3^^T. U, »4=, a«4=J3J:U!-&a«

^CoV^TIiDNA<fe^Sr*ffiL.TV^J!i:V^t®i: U, B3, F13, CL1613J:0!MCSUH:

isuTfc^wjpa^wMH^s^cs" tsns

2. SS«i

DSsai^icoixT

i6Ltt««tfe•(t^3!5iE;^SH:Jae!SS•«Bi-5^r«8tt^sfe5SSEto^^Ti^U, S^eftBaScttSSE

SrKMLdl^SSc-e^UT^fefc,

(2)83, CL16(1)jSJ;i;CHS(t)i&ISSiJ«SftBmS![i:l&E»J«IIS#B¥

fflEttMSoiwf • *a, ss, AamcE^j-ufco lats,

o^^Ttt•^•o<l6t L-fc. ae^iiSttd) t l^«oS:«Srfflv^fc.

(3)83, CL16(1)£J;i;cHSa>{£BaiS4^<DmS«;iS

B3, CLl6(l)fe-J;t)!CHSSr«SL»5®«l'^03ftaST?fca»^5lt#4=t?ttiaialSc«s#v^att4^l:;o

l-^TMaEL-fc.

2)^'^l=OI,\T

(1)Jlti8£«t«l= ^ It«liSHAt M«,

(2) 83, CL16(1)» J: t;CHS(01fiEga KSUffiMR ^ 1&BS9

ssEaMtsiottf" • ma, s:4-, ASiucE^s-Lfc. jsis. «M«t'i=®0f«Effl«s»aK^i-T?fcofc

(3)83, CL16(1)j3J:tfCHSS«BUri^«ait1^®5EE«iH

B3, CL16(l)fc-J:a!CHSSr«HL. ^4=4Mffl»«s#V^aSI4=lc;oV^TfflESiJJSE«SiS:MfiLfc,

17

iliiKW^CteV^TaeiB S:«H-t- 5 fe 5 3SE#St«», it!£«Bn«J5 X Wjt

it^«Ba«H:CL16(l)«S2464®t*'{>#<, OV^TfBSWllSO®, CHSW77ia<DreC#«»ofc. «!£

«B^'biafllCCL16(l)«S8.7%-efttiS5<, -o^^t?B3<D4.2%, CHS(D2. 7%OlBCiaid>ofc,
ifc, »5atti*®3ftffl4-!?i;:a®-f5aa4=-eaess:ffiHLTi.^5aiit=®&ttcLi6(i)-c29n,

B3-C16®, CHS-C10«Tfe!), •»H1-5a»4=««as^V^ISif,
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Ztlh(DZti!)^h. B3, CL16(l)i3<fct5CHS(0^t^T:&5m^^55^5®fll^^;lM5ibTV^5^l^^a«m$i^.

>{>0116(1)5

m B B3 F13 CL16(1) CL16(2) MCSU CHS

- 28319 28319 28319 28319 28319 28319

- 16 1 29 1 1 10

2^^ 3ftffi

7/12(1/2) 0 0 0 0 0 22

^SxiSSxE^ 4/7 (1/2) 5 0 48 0 0 94

^SxE^x^H 8/15(1/2) 17 0 87 0 0 62

i^HxiE^xjES 1/2 1782 92 3959 2 1 796

E^xiS^SxiS^® 2/7 (3/8) 4 0 12 0 0 136

E^xiSiSxE^ 1/4 966 90 1505 0 0 746

E^xiEtrxili^H 1/8 276 26 245 2 0 373

1180 72 2464 1 1 771[20]

(%) 4.2 0.3 8.7 0.0 0.0 2.7[0.1]

i^i) ^mnm^m^ - 3ftm^-c'^tPo

2) ( ):CHS(Dji^^0g„

3)B3:/<^^ K3:^S3S^, F13:^13Si^^S3E, CL16(1) : n^^16:^ti3^^-C/l, CL16(2):i}'n

}ics]}:^v':f^ymmm^mm. cus:^:x^^r^y^h:ffi^mmmo

4)[

CL16(1)53J:WHS^cov^-c. mK

vtz..

B3, CL16(l)i5j;WHS(^Ji^^S^tt^^-^|S:dS®1>I^<, t>CL16(l) {;:j3V>T t4l2. i%i: ftfeo

^|StJt|{5bT3.7}i^^5.l7K-f t>CL16(l)0

J^coTi5 9, CLied)5:i t -dm^^fitzo

m2 S$iflS4'l::^(t'&B3. CLl6(l)^J:i;CHSa)i&gSiJ^£^SslS[^l&g^iJI£I^^S^

m @ At gi5 -M ^ Am 04 ^ If

4500 4744 7370 11531 174 28319

B3 138 178 352 509 3 1180

(%) 3.1 3.7 4.8 4.4 1.8 4.2

CL16(1) 318 397 890 846 13 2464

(%) 7. 1 8.4 12. 1 7.3 7.2 8.7

CHS 93(2) 113(4) 252(6) 284(7) 29(1) 771(20)

m^umm (%) 2.1(0.0) 2.4(0.1) 3.4(0.1) 2.5(0.1) 16.4(0.6) 2.7(0.1)

SEDBS:/^:/K3:^il3^, CL16(l): iJ'nr-x ^ >'16:i^tl3£i5'^ :/l, CHS:f^,

2)mt vtz.

3)(
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3. SI5ilIi^l::fc(t-5>B3, CL16(1)fc«}:t;CHS0^@@il^a)ttiJSJK?5il
B3, CLl6(l)i3 j;TOHS^<^S L^m<S4^03mi^

{;lOV^T, ^3, 4, B3{c:i3V^Tfi^^;6Sffl^I11^1382|Hli:§t>#;6^ofco CL16(l)fiB3^
(-^:^<^fflmil]^1382il]tS'bi^< . OV^-e^&ll, ^^il65090jllIlCii5J&^o/c„ CHS{::oVNT{±,

175801 iTcio

as B3a)ai3Ktt)5ii a4 CL16(l)(7)t±li^JKj5E ms CHSa)ai^4^E

[H ^ 0 ^ 0 ^

1382 1382 ^ n m 1758

663 ^ n 982 ^ SI 441

m 429 ^165(09 730 ms^ 136

165 663 ^ m 65

^ n 160 M it 4s 454 s j& 61

^ <D m 277 ^ 0 ftfe 1819 ^ fife 104

^ ff 3076 ^ tf 6030 ^ tf 2565

4.

\.tz,

m^^0.m^itcil6{l)t^66m'^hoth^<, oV>T-CHS(D13||, B3<D6® t ofCo

|^^l;iCL16(l);6S0.23%T't>o^ t>i^<, OV^•CCHS<00. 04%. B3(D0. 02%(0mt f^ofZc

i^^(^^^^T♦3t^E?S^^ftSLTV^-6®^l4^S^^iCL16(l)T*33®.CHS-el3®,B3■^ll®-efc9,

'bcLied)tit^LxmL<M<,

^S0L3^ga$tufc@^6^TO'b#v^r ^mcLl6(l)^^S-r5Sa^^^BH^^:fflv^5i: ttt#

U6 =f-^^<oMmmmizi$if:h^myj^tmiiL,

m g B3 F13 CL16(1) CL16(2) MCSU CHS

- 28988 28988 28988 28988 28988 28988

- 11 1 33 0 0 13

mm 2ftm 3ftm

i^Sxf^SxiSIS 1/7(1/8) 1 0 3 0 0 6

1/8 15 0 249 0 0 62

1/16 68 0 552 0 0 59

- 6 0 66 0 0 13

(%) - 0.02 0. 00 0. 23 0. 00 0. 00 0. 04

2)B3:/-<V K3:^s-im, F13:013Si^jXa3lE, CL16(1): ^ ^ ^ ^1, CL16(2):^

^'16:Xil3!E^-l'y2, MCSU:^ y CHS: T 5^ ^ fc

3)( ):CHS<^jS^^|gSo
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^•*Cl3(t5i<tS^ffiffi&J3J;0!jt£^4*<DJt|ise<)S|V>B3, CL16(l)fcJ:0!CHSI;•OV^T, SSESUit

^B3, CL16(l)«J:U^CHSO«SEBIJ#)t^fiB«:iffiESlJltS«ffi |̂;lte^^T. B3«iWLied) t tc
'lrSfflEiSftt)jg< , -QV*-CAfiiljS6Eis®i4»-3fc. Sfc, CHSCiisv^Tli't" •
E«s<a<DS6E t it® LTiB V^tt t J'i-o fc.

«l:<Co•C^^5^s, fflESUT^5t«ftfl6Eas<l6<DS6«tit«LTaiv>ffit!&-5TV^fc,

87 ?^»g>B3, CL16(1)feJ:tfCHSa>iaB»J}tg%a8BatJfiB
« B im • mn ASUl ^(Di& -g-tf

4625 4887 7516 11770 190 28988

mm 2ft:a 3ftm

iS^Sxfj^SxiSS 0 0 0 1 0 6

iftSxiSSxjE^ 0 0 11 4 0 15

B3 i^HxjE^xi^S 6 5 42 15 0 68

0 0 4 2 0 6

(%) 0.01 0.01 0. 05 0.01 0. 00 0. 02

^Sx^Sx^S 0 0 1 2 0 3

iJ^SxiSfeSxiE# 8 25 150 66 0 249

CL16(1) ^SxjE^xi^S 39 59 296 158 0 552

4 7 37 18 0 66

(%) 0.07 0. 14 0. 50 0. 16 0. 00 0. 02

tftSxiHSxiS® 2 3 1 0 0 6

^mx^mxiEn 17 21 7 13 4 62

CHS umxiE^x^m 22 17 8 12 0 59

4 4 2 2 1 13

(%) 0. 08 0. 09 0. 02 0. 02 0.26 0. 04

ttl)B3:/^V Cll6(l):i'o—y'yi y 16X^0f ^-fl, CHS:f^3:-?'r s* t

6. B3, CL16(l)fc<fet;CHS^«a-r.i.ai6*®3SE«3i

B3, CL16(l)JSj:0!CHSS:RH-t-5®4|4=T, ^^ftSaSca5#^^a^#^Co^^T^8(C#Ufc, B3Sr
«HtTV^5ail1=-?l4««a«!l263®t«LT«!), (ft t lt« LTiS«>-3fc. CL16(l)(CteVNTI4ffl
S®2092««S*fc#<, •o^^•es^#^S<D1739a, ®«®(01263n®l«lw#A»-ofc. CHSI^jSV^Ttl, it
^HiiSl605B t <ltt JttJ UT#:ii>-3 fc.

fflESiJiDSgBlftaSr^iS i, B3fciTOLied) t tCgSaE, A1tUtifleE®^4=4ang:«s#.< ,
Sfc, CHStteVTIiieiiip • S®SeE, :)bSBSSEffl^-t=4S®»«!

#<. ra«(c:ii#SoffliS4=ISBl-fi-:)TV>fc. -eofefc, iBfisSS-ffiHu, «EjHa®Bv^aS64=(;o
V̂ T14# C AXgffiMfe-J; tKBSCia« AS fe 5,
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CO m 00 0cu6(i)fc<fet;cHs$«SLrt
^^aiS4^0^^^igfii»

«g :lb
^

^•m
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iu

t̂f
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3

^̂m11
0

91 62
1

43
5

6 126
3
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2
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0

84
0

78
9

11 209
2

mm
m

17
4

26
5
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3

69
0

7 173
9

CL16
(1)

^̂̂11
0

91 62
1

43
5

6 126
3

JEII
I

0 20 10
3

26
6

3 39
2

n̂5652 85 14
6

134
0

0̂ftf
e

12
4

84 30
7

19
5

8 71
8

:|b3^ll
j

61
3

62
7

37 31
9

9 160
5

CH
S

101 2 16
3

1 17
7

0̂fif
e

51 15 17 18
6

1 27
0

SE)B3:/<V K3^iS^. CU6(l):^u-'y'^yi6^J^0.^^-:fi^

chs:^3ixt ^ fc

u±<Dm^x^. t-43v>-c,
B3. CL16(l)43j:t;^CHS05ife^;6Sml*3^5gfl^l4-^;:gi^LTV^5r F13, MCSU33 JCU^CL16(2){i255E

v^5S^S4-;65#^v^r 3SgE0S;dSi^VN"^ irjiS^STfeS CL16(1)^{^Sf5Si|

^fc, J; 5 #m-e2000^gl;i

B3, CL16(1)43 j;t5CHSttig-ifeI2^

fzt^, CLl6(l)^c^bH^T^^,

^ {;iMS;iSfe-5 i#;t ^tt^o L;6^ t ^^•£-^E:{;:RS f>-f, ftfe(?5:NfeE:T'bCL16(l)(D|fil^^

t-fc, M^m(Dmm^^c:^mtvx, lEn^omm

^^(om^x^m-r^-^mmw7f)^^\/i6xh^is^m:^^x±m
^flfc^^mZX'Sm. CL16(l)T-804^, CHSTn27^tlfc r <h st^5^tc:oV>-C

LTv^5 i: $ nfco

V §1 ffl X Sit

39, 25-30

2003,

8, 40-45

3)ppjfeiite^, 2003, ' ^<Dw.mtnn,^'¥(D:^, 2, 52-55
4)(^t) ^mmrnW;^, 2003, lo-n

' mmn.m ' 2002,

40, 33-40
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e ^ ^

K3:>cai£

(B3)

(F13)

^ n—7'>f vie^:

(CL16(1))

^ D—-7^^ :^i6^

(CL16(2))

xmm

(MCSU)

y ^5^ fc ;{f

(CHS)

. {in

5fe«±#,

«IS±#.

.

O.

as

#. 3e«li, «;$:±

#. 3E4S, ifisse,

±#. 35iSl65(D

9. «3I, g?

±m, $

m SIS . « iS . ^ 3

$

MH. SiSS^. i£)S,

issg.

«jii

5(02,

/h-RS. 1S9S2, «=f

® 1 551105, S

®, I^FK, WifiSS, $

m, ^isl, m

2 # as, :lfc 55 lU ,

jp^jK, SB8:»tS, g

«3i. »«=, m2w-m

m

mi^ (2003)

-e O ^ iiT V^5

;^®. 4i®, ^%, iKm, ««. ^s«4. 'sm, -b®#. mmisi. fissi2.

BSAi, ^4S®. ge^s±#4, 3^^i38, ;|l:;ja&, $»±#, «i@fl±#.

»K (fiS) , Sg^, «flR, :^cS, I4f, i&m, ^S.

«a3£. «ft. a:536. ®fi, mm, «e. 4a®.iPfia. ^3^01, b^%. &

SIS, a?s. «ti. ®#3, ?i]E#, s!s««. :&iio, ajsw. jcsis

a«3i, st^s, IS.S3S

^H. ta^3. mof, «M54. ®«4. assaeo. «^S8. fig^s. -b

4s#. itnism. i§;5tt, j9;=ff^, ^.c,»»2i. ®4«ifi5, s

S911, $4S211<D9. »EIS, $SS(D1, S3t. JS&ffi, SS±#4. ^^38. ifeSl65<D

9, |g3 4t|g$, :|t««, :*cH7C. T««^, ?5ffil4509. ^Bg. Sg®^, |g 3 fiS.

:(tiafiS, 4t3c¥, itnua. :|tgfffll65(D2, :|t5»ffil65®9, ^X. •BS286, SJR,

«g», tssis. mm^, MS. s«, 4t75msc. s®3k, W3f?s, s«6, is

-*S!5ffi, 5gii±#. ifisss±#, mn^t/t, «ifis. :ft&708. fisfe

a, ^3ei6509i. :«:;5*ffi, jps. «008±#. jsss, ^m, £#, 3e«.

mm. *5ie, MS!c, 313^#, «3iS,

m, ffiSfeSIS. ftsf3, fljjgj, S5|g, j53Effi, fUlO&U, «

««i. fljts, m^±^. s#3?. ^±

n, ««!, jg2SjK, ffiffli#, efi«3e, KiKS?. 55«se. fisis.

«tt, fi«±#, JflWd*!. ^m40<D2, «»fi, fiSSfe. 3®<$±^. 5S5

«». asfiiifia. jgffiR«. a«3E,

•s, Sffi708, yuw^. a9f#, SliS, iSJM, «&£. IS 2

3ciS¥43, jRSg^, gfisffi. ±^«, «St#. i05S. :lb&®, t/t^±

sies2<oio. m^m, mf&, jstfflw, iss^sag, mm, Astsg

7

mem, ^ts«

^a. Tsm^. #ffl«

:kBi, &m, ^les, ssf^2, i^mesa, ^mn, iaisij, mm, m}&,

, 4mu2. ±ism, m3f><;^<o4, mm, ma^m, stssis. sss®

%, :»#, mmi, .^m, mm, &m, sc^, »;«. 4$3t, ^mm, fk^m, #

#13. ^kfs.7^, 1B1E, WK, a®, H®. 4^^461, 4t:s:$. /hS[

IS. 2i4§«. m0iS!. iSj£«$BE.

5, it^9, m3 2S3E5fe, 5ii0J3t, SSS. ®;fcfiB. ^20#ifiS, ®$461. ^S, m

mm, ¥3t®. «#«. sseffisp. ®ifi59
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jl&a^l•=^®^J•®-^ofSffl®wle^4^co^^T

«aissts x#.««

I s «

Ti' yyv;J-t-yi?CJ;5«J6»fei6S:fflv\ ffiSi&fflJ#^iffl«iSSS14l;Ba®®'i:i>ofcaa^»

«o«^®att¥®Sv^S:»SUfc. ifefelci-oT#, t

L, MiCSJtasfeSivfcffi^Srgtt^rgltTV^Jiv^W^t tT»«l,, ©Stt^SrJt®Lfc t r 6

ffig8&a4l4=®2ftf^:®«^S(co^^T•^:^^.^j^, 46. 25S, 46.8%0«^AS^ttS:g(tTfc 9 , »m®a

#^4a®s^®fett¥ t it« LT*#ici«vN« t/i-o fc.

n ^ 1-

artl;ij3V^-C®^®3SE(4. ^:olS^:^i^^!AX»!f*tJ:^)^T}p^l,Tte•!), AIfi»®«*®«ffll4

ae«C®ii,fci»S:«l^KlCWffl't-5C:tT?fe3". ^rr-e,

SS$, la«LT^^5, r^v4t?a®-?l4«^g;ti®A»/j:*«»KSriS3g1-5::i:S:S«t UT. fiS^-

il«i»«f»®"S:fflv^fcS^fflatl)ttMl-ovvT«?^Srft)5:oTtfc. UA-U/iAS6,, Aia»»,

4=frrt-ea»CM5ST?®iac»^l4S:fflffiS:SI»-r5!{:-il«sfct). «Sbtt»^1-t{>»^rtSS®»#ffi

i,noIS5.

v^T. m^Vi'o-^'^yoKmisiiimn, r^' vvy^^i^yt^izxsitm&L,

itlSM, S1i^an»mctii,^xri'!)

^Tw-C, *i<t»-i?l4astc®gteT?S>ofcail4^tgJfe¥lc:B3®®'i«»ofcattt=®«^S:r^ !) ^

HI

1.

gK^«sl4.9%oBS±#S:figi&a«4=i L, gl&¥«S50.0*a±®a»4=S:»«i: fC^ltS^L

fc. AlS«l4l998^a-t.2002^®Ml;#at#^tt>a»®AIg«»CJ:<jT<T'S:toft, gte¥«g

S1 KSSE#

^ @ ^ ^ m

mm±^ 14. 9%(10/67)

m 52. 3%(23/44)

M M m m 79. 7%(47/59)

:it 'M ± 54. 8%(34/62)

fig m 66. 7%(30/45)
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2.

ttl*4=J3J:0!«^««(DSt$K-^^^Ta2CS^ L-fc. »fi24~36;<;^ »Tfc 9.
jff3S««tt20.9 iBA^-ofc,

i£"Kio-C«»fc,

S2 StKI'jS.tUIttBffSSKOSEg

^ ¥ M B 0

1996. 3.16 20.5 1998. 3.12 10.0 12.9 40+++

11 ;; ;/ 1999.3. 2 8.0 13.9 50+++

m m 2000. 3.28 13.1 2003. 4.10 5.0 9.6 45+++

m m 1991. 4. 3 9.4 1998. 2.26 9.0 22.6 50+++

it n ± 1997.10. 7 8.6 1999. 2. 25 5.0 9.7 40+++

m M 2000. 1.18 6.5 2002. 3. 29 5.0 19.7 40+++

ai)Ma±# : «a4=ttl3—0ASft!fc5„

3)S;t):

3.

iSfe^»CTi56»L, ffifittSlT-effipH--t
y i?:^;i-H^y}SI::Ta3t^feLfc, a3ta«lia®Stfi460~490niii, KlRiS^gSlSniiiCTiT

v\ », i®C®JtSsfeStvfc«^l4gttSrg(tTV^;iv^
500®OStt!pSrgWL, 45«ff<.fc.

IV

figJ&#il4=t»B8®W^o2tt^(coVNT, 4fc,

ffigJfea4l4=•efe5Mfi±#®2#ftOSfS^K;o^^-CI4, 46.2%, 46.8%®)Wf^asStt^g
ItTJsU, »H8®®«, «es, «g±, MM®4B®aa^O»^®S^^^?tlt«LT*•iK(ci(^^tti

ifc. figJfeaa4=®«^®¥^att^H;46.5*-C, »M®8. 3)^^:tt|!iL-T38.2!J<-fV^igV^ttt)5;
^Tfe-t), ffigisaai=ci3v>Tt4»»¥^

fco

i!feSrfflV^fcffigi&a«1=®^^a'^®^;ffl®^SgttAS7S«Sftfc.

S3

m @ m

mm¥^ mm±^ mm±^ m m m ^ it ^ ± M m

m ^ ^ 46. 2±3. 6* 46.8±3. 0* 8.1±1. 3"- 9.8±2. 2"" 9.9±2.7"' 5.2±1.0'^

ai)0s±#: a»^i4i^—t?fflsK®»®j
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8.3

91

m n

5 \^htc t) rm^v^fc^£t ^ Ufc, L±Jf^

V ^\ m X m

1997. mm, ^mum' m7i<i%-m. 229-234. x^^mf&

2)mmnm' 1999.

(DMWj^mmo^m. 39. 21-24

1992, 152-164,

A)m}miE^m, 1972. lt?LSI)<^03ff^. 385-402,

5)Shibahara H.. Onagawa T., Ayustawati., Jorsaraei S.. Hirano Y.,Suzuki Y.. Suzuki T.. Takamizawa

S. .Suzuki M. 2003,Clinical sigunificance of the Acridhine Orange test performed as a rutine e

xamination:comparison with the CASA esimates and strict criteria, j. i4/7rfr<77o^7, 26, 236-241

1986, 178-179. |8#§0

7) 1999, h (¥fifelO^)S). 310-331
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[?g^#

I ^ m

fco ¥mz:^29:^7^i^^T-rWbfc„ '^^4^fi2E{cig;^9-LTp
ML, tfCo ^<Doh, i^^WiW-UPc\z.\^\m^fz^
loogMnf^is^rf^^g;, ]) Lx, (dm) i^i^, (^115,

mm, ur(Dt^y)xh^fz.
1. 101^^fc9(ODMiS®ifl:ttMEi: t>{5f?l^l:-C% it^l:, (dg) . J:UfJ3^ffl

151^ DT-fco Aco

2. T:^^<y^>mT K / h7V;^73:7—^ (AST) ^ ^XJ^yK/i^ h y > (y
-GTP) \t, ±mmtisLx^mKf)^MmMx^m^m^^L, ^Mis;{i^ssi;iSiitf{cottT^^±#

3. (BUN) tt, i^nu^rn—/V (T-cho) \t,

TK@^IE:;dS^figEJ; ?)ii5v^^f^^Lfc;6S,

4. U;^Tn-/l.Tv'/P h7>';^73:7—^ (LCAT) ttfCo

5. (VLDL) ®^^il(4l^@^E:6526;^7^ j;t;27;j(7^

S{C'(g:<, (HDL) ®5><ift?{iKi^g;^525;<7>gg^ioJ:m9;{7^|^T'#^{c:i^/{)^o

tzo (LDL) (IDL)

7. KI|^|E:0481.5kg;65^Mi2J:9 3.3kg±^<, n-;:^:E^®5®-e'b^i^iS<?D52.8cnf;65^

EEJ; ?)4.8cnf:^#;6^ofco tfc, (BMSNo.) 'J>^®^E}6S^mEJ;«9 2.0^
fiX\,^tCo #i?)i3J;t^^iRt®f:iKI^|S;6S^E^5:±IlloTVNfc::6S,

(BCSNo.) (BFSNo.) XnMmKi)^±m<>X\^^tlo

u±<Dztff^h, y

n w

nm^x<D¥(otsj!fmo0ii^fi2oo2^^T-34.6%ti^v^'>» t

mW • VNiSt>n-5o

=' V /hM-cKuz^tvfcn y :^ft, Bfmx^v±x2 V >mn<oi^
T-feS7}N^7r^v?/V3 y (Uiy^:/)

LCAKO^mi:

-^L.-CV>5''„

^ >X^m^fiT^::.m\!^W&.^xmit • 9^0:S$tifc=i V >^Xh^o >n.
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^. ummrsiis^xsummm

i^i^{i2oo3^5^ 7Bt^(bi^¥io>g 300 ^x(Dm0 m, ufce

2. mu^ts^xsum^ii'

^@^r?lit&0ti0^T-|^-O^aWa5rLfCo bTV^S

|l^jfp5g^^|EW^8®^^V^, ^<^y<^=iVy (Balchem Corp.) l^^;!jn t Ti^-^ Ufc4S

^n^^kL, y<4^<:^='V

i^T-fcSo

2idXX^m^X'h^o

ai mu^oissiW:

ie: ^ 4^No. 0

1 2001. 6. 6 700 590 :\tX\U

2 2001. 6. 9 697 622 :|b^aj

3 2001. 4. 26 741 588 AtXMi

4 2001. 5. 6 731 651 AtX\U

¥ 717. 3±22. 1 612. 8±29. 9

5 2001. 5. 18 719 653 m^2

6 2001. 6. 1 705 612 ityziu

Mmm. 7 2001. 5. 14 723 550

8 2001. 5. 16 721 661

¥ 717. 0± 8.2 619. 0±50. 8

3. mm*§m

(exiOm) gStfc7K«!r-Lfc„

mn<Dm-^nmM:^(Dzm\^'^i-fxf^^Lfzo

4. mnn^^m

10l®^yt9 0^3isf^-^fi^^3{c^Ufc„ mmmw.oke, ^^'Vry:^Vx2-i.5kg

^f^^LfZo i=^ V t LX25%mm'^^) ?rS^^3|sFt;il0l^^fc
t) lOOgMDLTj^-^LfCo

a 2 : %

m n ^ DM C P TDN

ga^i^Jisf mmm) 88.5 13. 1 69.0 36.2

88.6 10.5 73.0 56.6

^ f ^ 88.7 15.7 63.9 5.0

Jig Jte m Ca 94.9 0.0 176.8 2.2

-Y ^ y T>:^ h D — 91. 1 5.7 58.3

m DM : c P : TDN
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as - kg
E ^ DM C P TDN

ai9®3|sF 9.0 7. 97 1.05 6. 60

urn n 1.5 1.37 0. 09 0. 87

^ tf- 10.5 9. 34 1.14 7.47

5. PMS

mmvito

3)Jfiij«1itt

i4Jii5i3j;ufi^S(DiD;tl^0(Oi4^;«»>^, HMj; (VP-AS109,
hn) Id^JkL, 3000rpm, (KN-70,

KUBOTA) «tt3l^ttAST, y-GTP. BUN.
T-cho, LCAT, V ^ ^ WiUiL, IDL, LDLiS j;t5HDL04otC

b^mw'4k. Jfflli{;lov^-C

^•^7/?, ^WS2p^i:. BMSNo., BCSNo., ^<Df^t.^, BFSNo. jSJ;t5J!gJISO^^R^ra
fcoVNTtt,

5)9Si^m^

6.

N m m

1 .

i^im^fz.^(omPtm^m.^^AK7r^\.fz., ^^E8.04kg, ^m^i.98kg
mtmmxh<>t:io (c?) (tdn)

m4 ^Bmmz^)<ommm^m -. kg
DM CP TDN

iP ^ I n 6. 76 0. 89 5.60

m. n 1.28 0. 08 0.82

IZ ti- 8. 04 0.97 6.42

M i? ^ 1 m 6. 68 0. 88 5. 54

m m m- 1.30 0. 08 0. 83

E tf 7.98 0. 96 6.37

m DM : C P TDN :



mm:

2. mwmm

DGt>MI2^'b0.81kg-ei^i[-efeo;t,

as

m. ^

^ m

4

4

D G

4

mmm. 4

612.8±29.9

619.0±50.8

-6.2

0. 86 ±0. 04

0. 87 ±0. 09

-0.01

754. 8± 29,0

762. 3±43. 9

-7.5

0.81±0. 06

0.81±0. 05

0

mu'kg

s

142. 0± 10. 2

143. 3± 9.3

-1.3

45

m mt, nmm-MmKo

ffl (75 ±@ JUD S t> 12013.2cm;65 IS ^ 1. 9cm::^t o yt,

m ^ n

4

4

m m

4

Mmm. 4

135. 2± 3.0

134. 4± 2.0

0.8

226. 3 ± 2.8

228. 5 ±10. 6

-2.2

m mt,

141. 5± 2.5

139. 7± 2.9

1.8

239. 5 ± 4.4

239. 8 ± 9.4

-0.3

miSL : cm

m M m.

6. 3± 2.0

5.3± 1.9

1.0

13. 2± 5.4

11. 3± 4.3

1.9

4.

1)ASTfccki;r-GTP

ASTi3j;U?y-GTP(Dit^^|gin;i^Lfc„ AST, y-GTPt J: 9 Lfc

Mmmt, ASTttH^iaiiSfflp^"^, y-GiPi-xiEnmm

AST, 7-GTPi:

100

80

lU/i

60

40 L__

AST

-^WRK

-* SW5E

A. . . . A
• -A- - - - A '

23 24 25 26 27 28 29

50

40

IU/7

30

20

y-GTP

•A

23 24 25 26 27 28 29

nm

1 ASli5^l^r-GTP(0i^^
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2)BUNfc,fei;T-cho

BUNi3J:OT-cho(^«l^«:El2tc^Lfco BUNtti^lXi:'bis.Omg/dm^Sr^t^L. Pjti.

T-cho^c^3V^Ttt^^WtS3t-C^afeK;6S^mlS^±0orv^;/i:;6^

30
BUN

20

tag/dl

10

•* »asK

23 24 25 26 27 28 29

250

200

tng/dl

150

100

T-cho

•*-vm.

•h ms.

23 24 25 26 27 28 29

m

0 2 BUN^ J: iXT-cho^

3)LCAT

LCAT0^t^$:®3l;:^Ufco LCATttMEi: t 26:^Mmvti^=^^rvitho<o,

1300
LCAT

1100

WJ

900

•M ms.

700

23 2A 25 2S ZI 28 29

3 ICMOm^

V ^^Ei526:<7^f|&^::53V^Tl%7K^p•C^S^c:

<£<, 27;&.g«^t;i33VNTt5%;4ci?-e^#l;HS;&^oyi:„ HDL®5^|t»t. fi&SsJ;m9;i7>g

{::s3v^-c5%7KSi-e3|'icjciii;&^ofc„

^±#t. IDL®^1S33it5LDL®^i[-C»t^<b'fc<, HDL]ij5)'®-eii>^fi^3653itPl;iottT^^<£T1-5



15

10

30

20

10

VLDL

•*»18E

23 24 25 26 27 28 29

U)l

15

10

90

80

70

60

23 24 25 26 27 28 29

Mm

B34

a) ** : p<0.01, * : p<0.05o

5.

mi

DL

-a-MKK

•* mK

23 24 25 26 27 28 29

HDL

-^vms.

•A-mB.

23 24 25 26 27 28 29

m ^ 6^ 0f ^

E ^ 4^No.

m IS

n m m

mjfii

+

+ +

++

++

+

+

++

+

+++

+

++

+

+ +

+ + +

mm aijfiLS3j:t/m:i^«5E«e<fi[:a5jsa.<305%^i^)

t Lit,

47
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l^®^E0481.5kg;6S^JRg|S:j; t)3.3kg;^t < , n-;^;g;®3g[-e
1>^aE(^)52.8cnf:dS^^|2<t t)4.8cnf;*C#d^ofCo 4cmd5^^|2 i 90. 3mmi|[V>;65,
^T5ljl5J?t4^^|Z<D3.3cni;d5^fig|E:j; t)0.3mmj^;6^oyS:o
fi8EJ;t)1.0%±|llofc„ BMSNo., t26, ^^R^^tt^i^E;6S^ME:^±|lIoTV^fc;^S, BCSNo.

iOTFSNo.-e^i^mE;^s_hIlIo-cv^fc„

as

^ ^ mm (kg) 481.5±24.6 478. 3 ±38. 2 3.3

(cnf) 52. 8 ± 4.3

+1
o

00

00

4.8

y m (cm)

+1

00

0.4 8. 1± 0.5 0.3

i^rmmm (cm)

+1
CO

CO*

0.3 3.6± 0.4 -0.3

(%) 72. 9 ± 0.7 71.9± 0.8 1.0

BMSNo. 5.0± 1.4 3.0± 1.4 2.0

BCSNo. 3.5± 0.6 3.8± 0.5 -0.3

^ 19

+1
CO

CO 0.5 2.8± 1.0 0.5

t ft 3.8± 1.0 3.3±

p

cn

0.5

BFSNo. 2.5± 0.6 2.8± 0.5 -0.3

en

o
1+

0.0 4.5± 0.6 0.5

6.

^@^|2-eB-4;65l^$5J;OJA-3;653^-e, MMK
vK-4i)nm, ^i^^mnnmKr^h7i3\^x\ ^figEj;9i68Rii<,

^5l^^E<?5824, 834R J: I? 68, 023R < |g0g ^ tlfc„

B^iS^;dS^^iS-ei^i3j;tJ«^^!S:-C2®VNfcS^ft, 7tc;i»^oyS:„

a 9 R

4^No. ^nmm m

1 A-3 1,746 823,239

2 B-4 1,705 849, 943

umm 3 A- 3 1,701 768,002

4 A- 3 1,701 858, 155

1,713 824,834

5 A- 4 1,785 908, 565

6 B- 2 1,489 690,152

nm^ 7 A- 3 1,624 699, 944

8 B- 2 1,430 728,585

¥ 1,545 756,811

V #

^fc, Z(DZ t

ASTjoJ;Ufy-GTP{iBf^tg^Si5ti-5^^-e, ffai§36S|g-fri-5 ^ " o



mm: «

^mM^^tt>tifto

T-chottJITg»:}3j;t;ffigJ|;5j^i^-e'a-^$tt, ^•ett;*cgi55>dSHDLJj:-g'^tL-5o T-chott^^3c;^/pdlif-

tJEommit^h*), J3f«mTTT-cho'b{STr5'"o

jEC04BM^^-ri^^bTV>5o

7-cho\t25:fj^»E:JS^ME^25iDg/
dm^±llIo-cv^fc«

LCAmil;iJ!fj«-e'g'^!fe$tlS416®(?3T5 HDL±-e=i n-/WSrot
?L^t;lfcV^-C, <iJS^<OLCAm979±22IU/7, |gji35JIT%^^(OLCAm631

±62IU/7-e, JIIJ!Saf^^^tttijt4^{-it-<LCAT;dSJr#JC®T-r5'"o tt,

26:^Mmxnmi'^rLtit<o(D, mmt

t)¥J?&LCATfi5^4^ttf^«^^»lra^i:^3Ur:^3J;'€:900:&>^1200IU/7(D^effl^^^|3^L-CV^:/i:o itMIZoJII
K®^^^raSr^i3UTLCAT®^4®;d5700IU/iUilTt-3fe-5;ii:tt35Jd^o;fe:o JR'tt

]) if{;:J: »9 t), itS(D/h§ V^J(g^ n $ ^ n y,
VLDL. IDL, LDLfcJ;t;HDU;i^>m$tLS, V L

"'o VLDLtLDL^®<Di:tV>±#i:HDL^li(D

VLDL(DM^bl^§i:HDLO^^^^^#o^y -^HKO

t.1t, VLDLM^®-e^fiSE;6S^icl;i±#t, HDL®5>i[-ettW^{Ci£TL-CV>yi:„ z<oi^
:^ii. mm^o D7i<^y LTv^5r t lx^st),
AST, y-GTPioj;m-cho(^^:^;6^P,'b^MIg:fiKi^|SJ;«9J!fatg;iSi£Tt, y

v^o^^5, ft®^l2Tt26:<7.gi^^^:^oV^•CAST(0±#j3J:m-choi:LCAT

27;<7^fi^{c^3iNTVLDL®5>^to±#i3 j;OTDLO<ST:65;t^e)tvyS:o 26 • 27:<7^• 9>g
XhotzOX, «9, ^fi8l2l^^-ett/j;v^tO(DJFfalg3S5{s-|rtxv^;fe^%;i

BMSNo. J: 9^!feigt36S2.offittT
v>^Co I^^EOJ55:dsy

VI §1 ffl X iR

2003, ¥^14^1^*11^^. 12-16
2)^:^^, 2001,

• 04:^:11:^', 1994, ]}

48-60

4)Erdman R. A. and Sharma B.K., 1991, Effect of dietary rumen-protected choline in lactating
dairy cows, J. Dairy Science, 74, 1641-1647

5)Hartwell J. R., Cecava M. J. and Donkin S.S., 2000, Impact of dietary rumen undergradable
protein and rumen-protected choline on intake, peripartum liver triacylglyceride, plasma
metabolites and milk production in transition dairy cows, J. Dairy Science, 83, 2907-2917

1988,

7)m^m^, 1996, 35-45.
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1999, axw., 186-199

9):^m^^, 2000.

23-30

10)?pffl^ • 1982,

ia3iij:^j^^#, 60, 11-25

iDmMiV&'f-' ' m^BL, 1994, y y Sf2P>g?& • aj;^g:fh •

m.m. 19

12)Nakagawa H. ,Oikawa S., Oohashi T. and Katoh H., 1997, Detected serum lectin:cholesterol

acyltransferase activity in spontaneous cases of fatty liver in cows, Veterinary Research

Communications^ 21, 1-8

13)2ijii#, 2002, i-ie

• j^^jea • :ic • 1996,

49. 612-614

m.
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Mi^mm

I m

^fc, 2oo2m^'^^Ltcm^(D±¥mit^t, 2005^\::'^mi~^m'^(O7^mm^mm^^m^

VtKDxn^ir^,

1. l989f)^hl991^^t.tl(Dmmm^'(D7^.mmitmX\t,

51.5, 46.7%-eS'b#V^ fflK^(i25.6%;{)^e)34.2%^Jt^;651t;!jP t-rv>5o ^SCSUJt^TMi,

^tl.^^^24.2%, 12.7%T'fc6„

2. 1992;6^^1994¥^^t^, 1995:6^e, 1997^^^

42.1, 47.5%tMh^<, ^>:V^-C'^^^(D35.0. 28.0%, B#M^<^14.0, 16.7%, Mi^^05.9, 6.5%^?iC

oTV^Sc 'bBt$E:dSSt>#<, ^fl^tll2.9, 14. 4%^,^J?>TVn5o

3. 1998;6^ib2000¥^^i^(O^M^4^(O^i^^lJJt^-C(i. ^^^>6536. 2%t ^ tj#V^;5^ 1995^5^b 1997^

^t.fltit^ir6tll.3%m'P\^X\^^^o 2feVNf^^^022.2%, B#||^019.9%, :^i^^019. 3%.i: o

Tl/>So l%^^'b#<, ^0]^#-eMi^^;{»n995;6^^1997^^t Jt|{5U-C,

12. 8%^ (Dit^ ;6S ii;!jD L T V̂ 6 o

^OJt^fiTl^U-CV^5,

5. 2ooo^^t.ti<Dm^(D^^m'^n, n.M^xeo.9%t^<, m<D^m\tmi5'^3o%xh^tio 2ooit

20Q2^^'^fi(D%mm'^^mm.WL<o%mm\t^x\-t, 2ooi^^t.tix\tm^m<Ditmii*^35.9%tMh^\'^

2oo2^^t.^xa%mm(oitm^-36.2%tmh^t>'otio 2oo5^\z'^m-r^m^(D^m\'fmmM

-^{i, 39.5%, ^m^7!>m.A%, Mii^;i5l6.0%, m^^Tf)^12.8%tti:^tZo

n « w

f^m^(Dmmm'^mmt2ooQ^m^x'4576m\ 2ooim:i^m:^tirz^^<Dx<Dmm^327m, ^mm.

mmm¥, ±¥m(Dmmm^<Dmm

1.

132178S^^M$tiyi:^^^tttfcSL, 17-i^ iX a V (NEC^±®lEWS4800/360SX) ±0^^ffy7hmi

cro-RESEARCHER H (NEC^tj^) ^ V̂ T I®j£ L ^c„
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2. SiSSi

i986:4>e,2000^iin®«Sl«t^S:4¥rtlciew»iKSr^>«U,

vo^SET^)-«L&. ±8^m»c^>ssj^•c>b. ««¥

2)»!ft*®±#Silsi»

2002¥l;:»!rf6LfcR««I^Sr^¥SiJlc:M*L-fc. ¥»tt. tfc. 4fc, 2002^1;
»ttUfcS¥SiJ®S?««4=®IS:^. i)-eMacLfc4¥rio(ljl^aS:-e»LfcM^^«^t Ufc,

5RKSIJC, l)r»aL-fc2000¥4SJvfflSS!®«44=«»Sr2000¥4^iv®SEfit^-4=n«-c?^L,fc»«£
Sr, «ga-g-tL. 2001t2002^4^tl,<DaE«^'!t=ffl»C«i:«@fiSt=^iWai&Sr»ffiLfc. 4fc,
l)T?fflSEUfc4^8iJ, ^m&mmK, 2005^C^^»6tfc^ro^»-e2)T?»mLfc^tS^4rmC.,
SiJ<D^'M®ScS:Stm-fe. Jifc-. 2001A>6.2003#t4tl-®a«H:, ±ia-^Stttl Ufc2001i:2002^i4Jl,

®«e«l4=?'Mffl»l:2003^itStt©ffl»S:SUTStaLfcffl^T&5«S, 2003^44JkD®«I42002
¥4Stt<D«SlcJ:|3tti; LT»mLfc.

1 . 1986A»?>1988*4$^l,0!)»!i(44'®»iBE

1986«>t,1988^titKDSgJS«S4=0»aSiJM:*SrgllcXSiJtt¥Sr«2(cS% tfc. ^SESiJ«;¥n4Jfc«
Si!51.5%tS:'b#< , HKm25.6!i, a#*m6.9%, 2%t/ioTva, XSUifc^TJtt, jfeS±«i

24.2*t*fc#<, g®±»13.3%, S±B*9.3%i!i-oTV^5,

I986«>5>i988^^sti.®*««8f=l4, j(^fe®SlSfc J: 9, ^^^m<r>mm^-r^5l.5%l:
¥«E^±S:fi^^)TV^5. HK3K-!?I4, :R*!R«A«a4=weSE±»-^J!£am»AOi£jl|17W6!4S#V\ i

It, Bt|l», 38SB5R, j*e^, «*IJa5-e(4, fC/2:fl«-<5='att«!j>

fc«A t # <-g-s jxT 5,

.®fi-^»205PjSC

1 1986A^€>19S8#£$;h.<0 S2 1986)!p\?)1988^4^^1,ro

urn itm(%) itm (%)

^ ^ ^ 1871 51.5 ^ ± 878 24.2

ffl ^ ^ 931 25.6 482 13.3

H ^ 249 6.9 s ± 0# 338 9.3

m 189 5.2 ^ tZi 232 6.4

^ ^ 134 3.7 ^ m 167 4.6

84 2.3 4s 86 2.4

^ 5t ^ 78 2.1 ^ i|± 81 2.2

^ 32 0.9 ^20^^ ^r@5^ 78 2. 1

29 0.8 iL}\\17(D6 72 2.0

«i %\\ % 22 0.6 ^ n 6 56 1.5

^ <r> m 16 0.4 ±mo^n 2470 68.0

If 3635 ^ <D ^ 1165 32.0

m tf- 3635
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2. 1989;6N&1991^^^tl09S$iM4'a)|gj^

l2.ntML^^<, m±^8.5%. B#®6.7%^/ioTV>S„

1989;6^e)1991^^t^^oSSM<t^^i, ^NFmTO4^i: LT^< fUffi $

^m±, ^±0#, ^tZ^, :|bS7<^8;6S±^a{^AoTV>:5<,

^^;dS±^S:{c:Ao-CV>5o 1986;6>e5l988^^^ixa;itlfeLT.

a 3 19893!)^P)1991^^^tLa) ^4 1989A^bl991^^^tLa)

55S5SiaS^0$iSiJtk$

m m mm it^(%) mm itm(%)

« SE » 4152 46.7 ^ m ± 1127 12.7

ffl ^ ^ 3043 34.2 S ± 0# 751 8.5

Bt ^ m 718 8.1 BS m B#ll^ 599 6. 7

^ 1^ ^ 373 4.2 ^ m 508 5.7

m ^ m 302 3.4 ^ ^ Mii 384 4.3

^ ^ M 147 1.7 286 3.2

38^ffl^ 70 0.8 :lb@708 265 3.0

^ (D m 80 « tK 248 2.8

m tf 8885 m ^ 240 2. 7

222 2.5

±{iio#tf 4630 52. 1

•t (0 m 4255 47.9

^ ti- 8885

a) ±^10#^T-^I2^.

3. 1992AN?,1994^^^;KCDSI5glI8^<Z)^iK

12.9%tMLi>^< , :jbS7(D8;659.0%, 'f'g|56;658. 5%t o TV^6„

m!^^^<D^mm(Dm^-d^^<mA^tix\^^^o ;jb®708, q^inseiiJi^tcAt), ^n±\t
u•cv^5, ^fc, mm%(oiicmmM\.

•cv>5„
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as 199236^ f) 1994# me 1992ANP)1994#±^^ia)

ll^ Jt^(%) mm itm(%)

e K ^ 5162 42.1 m m mmm 1577 12.9

^ ^ ^ 4290 35.0 1104 9.0

m m n 1714 14.0 ^ ^ e 1040 8.5

^ t^ ^ 730 5.9 m ^ 934 7.6

244 2.0 m 590 4.8

^ fife 130 1.0 515 4.2

im ti 12270 # ta 486 4.0

^ m ± 469 3.8

435 3.5

Atm7(D3 379 3. 1

±fiio#H- 7529 61.4

•t O ftH 4741 38.6

m If 12270

m ±^10#^-C$rl5^„

4. 1995A^P>1997#^^;tt(7)SSI5®Ittl4^<Z)^^gfe

^;6S47.5%^^1j#<, ;^^^(D28.0%, BffMmi6.7%, :Mi^m6. 5%t ?ii;oTmm^

U.4%tMh^< , ^tiS7<D8;6SlL3%, :^l|6.7%^7^^oTV^§„

ft, ^S^;6S±{4{::AoTV^:5c Ami<D%^Ami<DW±.m^K^X

v^5o rcD¥ftT't3 0t$E<^?Sll{-«t 0,

m.1 19953!^^b1997#±^;^t(D ^8 19953b^?)1997#^^;h,®

^ m itmm mm it^(%)

P3 ^ ^ 5458 47.5 B# m 1650 14.4

^ m m 3215 28.0 1302 11.3

m ^ m 1916 16.7 ^ m 770 6.7

% M 741 6.5 :1blS7<^9 557 4.8

n 75 0.7 513 4.5

9k %lh 64 0.6 4" 6 463 4.0

^ <D ^ 18 0.0 442 3.8

fh 11487 400 3.5

^ M m 321 2.8

318 2.8

±{iio#H- 6736 58.6

^ (D m 4751 41.4

m tf 11487
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5. 1998;bNP>2000^^^tia)R5gai4^<D^St

^^%(D22.2%, B#^mi9.9%, :^ii5mi9. 3%^ TV^So ¥J^

mf>n6.1%tmh^<, :\tm7<D8tnA.3%, Bf®12. 0%^/jtoTV^:5o
l998i!)^h2000^±^^<DmMm^<OmmitmX'ii, 1995;6^P31997^4^tb^iti^L-C,

1918^<??5"^1598^:^5¥^^0<^M^i:^^oTV^5o t.fz, 1988, 1999¥ <b # < ^ fflK

B.9 1998;&^^>2000^^^;t^fl) 1 0 msij^^zooo^^'^^o)

SI5iHIi4^0iiS!JJt¥

% m iim Jt¥(%) Jt^(%)

ffl K ^ 3601 36.2 ^ m m 1598 16. 1

2204 22.2 itmi(r>8 1423 14.3

m 1979 19.9 Bt m. BffH^ 1197 12.0

1918 19.3 496 5.0

m 119 1.2 Is ^ 482 4.8

114 1. 1 ^ ^ 441 4.4

4 0.0 ^ ¥ 369 3.7

m 9939 B3K^ 327 3.3

0 Wi 304 3. 1

^ m ^ 290 2.9

±fS:io#ll- 6927 69.7

^ (D m 3012 30.3

m ft 9939

m ±fS;io#^T*^E^o

6. 2OQ2^^WL^<D±^mmm)t^t^nn0^Wi\tm

h\99A^^t.Mm^t^21.A2%tWi^^<, 1992;6^e)2000¥^ttt01«:ftT•^^^c079.81%^d^^^)•CV^5c

1991^^m(D^t.tl(Dm^^:^^h, ^<D^mimhX\^^^, l988^^t.tlUmiZ.f^^ t5%{Zhmtlfj:\^\

, 4-6^, 7-'90>b77.7, 75.e%tm^^^m^ttj:o

-CV^5o 10'-'l2a-Cfi56. nt^J: D l3~l5^T*fi38. t-CV^< ,

^ ¥ m ^ i:b¥(%) i

1979'-1982^ 13 0. 04 19'-22 339 3.8

1983-1985^ 152 0. 45 16~18 929 16.4

1986-1988^ 1386 4. 10 13~15 3635 38. 1

1989~1991^ 4982 14. 73 10~12 8885 56. 1

1992-1994^ 9273 27. 42 7-^9 12270 75.6

1995~1997^ 8925 26.39 4~6 11487 77.7

1998-2000^ 8790 26. 00 1~3 9939 88.4

2001^ 294 0. 87 1 — —

i^ If 33815

¥ 7. 27
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7.

2000¥titt®(SSI2^^t»M«S^omiKSiJ«StXO!««ffl-&4-«12CS%tfc. ®8ESiJffl2000¥t
t.ix<om^¥!:2000¥^t.ii(r>ilsmm^omm^h, ftea-g-SrWOHILfc. ftt«BS8-g-«Sigv^<Dli
SiBiST. 16.3«>fe
30.8*esw«e#i-§-i?fc -3fc.

SRSIJ2001, 2002¥tStt®(taE^^ij8a«84=«gT''ai«»Srai3, HliSUfc. 2001i:2002^

2001*i^^v-CI4PaK3K®it^a!35.9S^tft>b#^^^S, 2002^^jn-t?
l4«iS»AS36.2««s«t#<'!i:oTV^5. ^®m-C»S)9«S:i6»TV^S.

ai22ooo#4$^i«tsE^-*iRasg*®miBtsdii»t«s»ji
^ m

ffl ^ ^ 5886 957 16.3

^ ^ ^ 2541 482 19.0

^ ^ 1932 1177 60.9

^ n ^ 1786 317 17.7

^ )fe m 290 69 23.8

^ ^ 172 53 30.8

^ o m 4 1 25.0

n 12591 3056

^ m Jt^(%)

ffl ^ ^ 6854 1117 35.9

3337 634 20.3

^ 1^ ^ 1556 948 30.5

^ 1154 204 6.6

^ 3t m 507 121 3.9

m ^ ^ 279 86 2.8

^ (D 5 1 0.0

m n 13692 3111

^ m

m R n 7573 1234 34.4

^ ^ m 4388 834 23.2

^ ^ 2138 1302 36.2

^ ^ ^ 580 103 2.9

^ m 252 60 1.7

m ^ ^ 189 58 1.6

^ m 3 1 0.0

n- 15123 3592
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2oos^-»ist<oi.¥simmsiif'mm^i:0:isiz^Lft, 2oos*^tz»m-r5Simmt=<o=j^m^it5»m<o

Itmi, fflKm«S39.5%t*t#<, »tV^-C^S^®28.4«, ^iSmoie. 0*il^<. W*""?, 200imz»

Sf6Lfc«W«l4^<Dm«l4. BR»ai39.2iS, 0%, 1*^3515.5*, ^*5 • »*»-e7. 5*t

jso, ZOOS^'f-mittKtii, ife«^^:«*5Ras^•i^•ej^28.«, 12.8*t-t<DJt!^«s-^^ttTL„ a

iSi» i! 16.0*t-t® tfcsp S:«Jt L T V̂ 5,

s 15 2oos^^jAc[)K;att<i'(]9£#sos$(so?sgsi»

% m

1989~91^^ '92'-94^i^ ' 95'-'97^^

(13~15^) (10'-'12) (7~9)

'98~00^^ '01'-'03^^

(4~6) (1—3) ^fl-

ffl ^ 1159 2896 4126 2798 3169 14148 39.5

1582 2407 2431 1713 2035 10168 28,4

% 142 410 560 1490 3140 5742 16.0

m 274 962 1448 1538 362 4584 12.8

9k %% 56 137 48 89 213 543 1.5

m 115 22 57 92 179 465 1.3

^ m 57 51 14 3 3 128 0.4

3385 6885 8684 7723 9101 35778

585affi4=ORg. iS«ctt«ffl4=05it^t®a»-efc9, «3S/i«l1=Sr«g t.

< r t AS^ffl4=<Da:ASritJ65±-eai|-C-fe5o ffieSti.rv^5««fit'M4Aa(Ofe5««^oji6'^-e

&5 w t as#v^i:*^e.ti,5«!, :jtH709® i 5 ifijffl Stt,

J; 5 )S^-g-fc$)So UTV^!Sv^aai=o!i64=S:««1-5 r t

14. SS««l4=»oSg;^S:«i: tt;<3<DWe3 Lfc®5l'i««4=oM^Sr»:ia;ftoSS

UT«®LTV^< r iriS, rtffl4=05fcfiSril»5±-e0S;!t:t?fc5r i:A>e..

tl4+i5-®SLTV^< r

V ^1 jt ii

DftiamftWTkMJfllSS^, 2002, fc-gr/itowSet, 178

2)*s®tt • fflmas • 2001, «'i»®(cteit5s%)Fpartfflt=o»«E, »a«i^w«, 40.
33-40

3)*#,®* • fflKSS • g35fii« • 2001, i>t"M*l«

39, 25-30

4) (tt) ^s?p4=a«m^, 2003,
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(2003^^)

saiE^^

I n m

UTv^So -e^-e, 2oo3¥4>gy6^^2oo4^3>g^^-e(c:^^%i!5^T

fefco-e^^-rSo

iimomf-^x'h^o

^XH^^;6S2@, X mKW^xmKm^imxh^tCo

fc'j3tfla<!tcmJtl.0~1.5%t:S^t L, mi^Mi

^mnm^mm^m^ir^h<Dxh^o

jfiL

No. 0 ^mm

1 :\tm^ '02. 4. 7 :|bS7(D8 ^ ir ^fP 6 ^ m m

2 t. ^ '02, 5. 14 :1b ^ liJ AMU ^ M m

3 ^ W 8 '02. 6. 29 AtW<oz ft fa ^ ^20%M ^ m m

4 :\t^\U '02. 6. 6 :1b ^ UJ fl/ hj ^35 6 ^ 615

5 ¥ m '02. 7. 23 ^nm t J: 9 w # m2o^m iSfe )2 BT

6 At ^ i& '02. 7. 17 :1b ^ Hi h> < BS m ^ m m ^ m ^

7 At ^ '02. 8. 17 :1b ^ 111 ^ <J: L BS m m d: ^ ?i tt

8 A m :1b '02. 8. 14 :1b ^ UU •^;to5 8 li n 5 7 ^ ;S m

9 m ¥ '02. 8. 13 ^ mm t T ;t # m m ^ K tt

1 0 :|l: 0# '02. 9. 11 :1b ^ UJ 0# m ^ frn

1 1 :1b $ '02. 9. 9 :1b ^ Uj fz.^^< J; m ^ s m

1 2 m m '02. 9. 5 ^^S16509 ^ a: It ^ 115 ^9(D2#15 ^ fi tt

1 3 :1b UJ it '02. 10. 9 :1b ^ UJ 1 1 A mm ^ s m

1 4 5^ ^ '02. 11. 3 :1b ^ Hi (9 ^ 6 ^ S: #

1 5 mit±^ '02.11. 3 :lblS708 ii^ Z. ^ IR ^ M m ^ ?x ^

1 6 n m '03. 3.23 ^ mm ^ % :l ^ fi|5 ^ u.

1 7 4b tfj ^ '03. 4. 3 :1b ^ 111 -r fj: n 6 Ifi: fil5
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BE ^ @

a2«J:0!^3C/Tt-fttet)-!?fe5. SSM»0#246.6B. MS6«f
«:a252.8kg. »TI»ftS384.3kg, 180 0 MiEftmiSS. 3kg. 365B*IE<fa392.0kg. 10Sfct)Jfi<^fi

(DG) 1.17kg. fi«»«®^50.0%, «»3. 32, a«S3. 33, DCPO. 60, TDN4.04-e

fe So

DG^cov^T(i, j:t;:|b^^SiS<^i.25kg, t!rJ®^oi.24kg. 21kg. ;1b^$5
L20kg;6S^tl•CV^5o

365 0^i]Eft:Sl:ioV>-Cti, |S{t±^(D456. 4kg;i5i[ <9 , Am:lb(^344. 6kg^S&>b$^o-CV^:5,
(TDN) {;I0V^•rfi, i&S^8(D3.74, 84;iS^jT., 4. 34<D Am^jbd^S:'b^o T V^S,

(TDN) {::oV^T17^0^i^^^t^2001^^(D^@¥±ll^^t'' DG-C
0.01, (TDN) T'0.20^i^TV^S„

^2 ^^J$^({$mfc,fci;DG)

m (kg)

No. ^ithm ISOHMlE 365 DG (kg)

1 :1b n ^ 249 254 390 192.2 394.9 1.21 ©

2 At m 245 215 345 165.9 354.3 1.16

3 m 8 230 234 374 189.7 402. 8 1.25 ©

4 :1b 3i UJ 253 229 361 171.6 361.0 1.18

5 ¥ m 252 270 402 201.7 403.2 1. 18

6 :1b m m 258 230 354 174. 1 348.5 1.11

7 :1b 244 268 402 205.6 412.8 1.20 ©

8 A m :1b 247 215 338 164.8 344.6 1.10

9 ¥ 248 244 377 198.3 382.9 1.19

1 0 :1b m 247 235 358 179.9 364.6 1.10

1 1 :1b 3E 249 242 374 183.3 378.7 1.18

1 2 m u 253 271 405 201.5 405.0 1.20 © -

1 3 At 111 m 244 234 361 179.2 371.2 1. 13

1 4 X 249 312 445 234. 1 449.8 1.19

1 5 mm±^ 249 329 452 246.4 456.4 1. 10

1 6 j# 243 286 425 219.9 437.4 1.24 o

1 7 :1b 232 230 370 185.4 396.3 1.25 o

¥ m m 246.6 252.8 384.3 193.3 392.0 1. 17

w.mmm 7.0 32.6 33.4 23.4 33.9 0. 05

]¥m$. — —
— — — 1.16

?£1) d^li¥±5(i2002^S (294M)

3) L-c«Lfca^c



60 s-asKwa mu^ (2003)

m n M
No. (%) DCP TDN

1 :|t B ^ 50 3. 29 3. 32 0. 59 4. 02 82.2 ©
2 :1b m 49 3. 38 3. 22 0. 60 4. 03 82.0

3 & ^ 8 50 3. 06 3. 11 0. 55 3. 74 82.0 ©
4 :1b a Oj 51 3.25 3. 42 0. 59 4. 03 82.3

5 ¥ ^ 52 3. 25 3. 47 0. 59 4.06 82.5

6 :ib m ^ 47 3. 44 3. 06 0. 60 3. 99 81.4

7 At ^ 52 3.17 3. 50 0. 59 4. 02 81.9 ©
8 A m :1b 53 3.41 3. 78 0. 63 4. 34 81. 7

9 ?® ¥ 52 3. 23 3.51 0. 59 4. 06 82.4

1 0 :1b W 49 3. 35 3. 26 0. 59 4. 02 81. 1

1 1 :1b 3E M 51 3. 24 3. 36 0. 59 4. 00 81.8

1 2 m ^ 51 3. 16 3. 29 0. 57 3.91 83. 1 ©
1 3 :1b Oj 51 49 3.46 3.32 0.61 4. 14 81.4

1 4 53 3. 35 3. 74 0. 62 4.27 80.8

1 5 mm±^ 48 3. 63 3.31 0. 63 4. 24 82.2

1 6 rr m 47 3.46 3.04 0. 60 3.99 81.4 0
1 7 At ^ ^ 46 3.38 2.86 0. 58 3.84 83.5 0

¥ m 50.0 3. 32 3. 33 0. 60 4. 04 82.0

mmmm 2.2 0. 14 0. 24 0. 02 0. 15 0.7

—
—

— 0. 60 4. 24 —

m) ±m^i^H2002^& (294m)
2) t i.xm&ivitm'¥.
3) O«2005¥«*rtffi;^«fttt)t«M1=t LTSaLfctt4-.

ZiXh t= 6. S*<D*a«43 i U!»SSS»» (DM. 20kgEt±4 fc 14365 0 ttIE«:«430kgei
±) (cS-Jt, *^l5^a»2lllfit'ffl»rtffl'<t=®AtSa#^P!SM#Ct5V>-C2004'^a®SrtJt;t)#ft|^
^^164= (SS;»«#Sr<T)S5) tLT:)bSS, iSlfS, ;)bA, tSa^S&Lfc. 4fc, 2006'*®®^^

w 51 ffl X iR

1)tta)!6A^a?pf=®®B#, 2000, fP4=a®»»!2.tt, 58-6?
2)ttai!feA^sft^s«m^, 2002, 4
3)»iH*fi#*MSfB, 2002, it^msiffl'fwgfeassswjsv^iijSifaBij

ifeiefflsd: 5asr, gffiftife


