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2. mwf^m

2 3 {C>^^ t;^Co nUKDiJf.

m^xnm^mzizr.Ltzo

(c^Tli4o^51?lejfjldLo

^«Jir?^$nB#f^Mr-{iT93 AS 206kg, T94 240kg t 34kgMA^ofeAs f^afir70$nB#^3ctt>"^^TB#{Ci3H^

r(±(J{5[5ll;fiii:'&:o/io

DG0^HJjP^¥i^T'(±, , ^#^I^^^I^J|{::4bH^TT93

f«{±,

tzztizmmt^t-^^ibti^o

M(kg)

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

m 2

2 Wm^^lfDG (kg)

mu.^ s D G

mmimm mrm mj\ ±mmm}

T 9 3 206 448 568 0.79 0.49 0.66

T 9 4 240 453 580 0.70 0.52 0.62
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SS^'iSiXTt3t,-f, ^fflitSEasaSjlTV^5«



(1) 11

:ov^-c1tf^UfCo

ffl i^nts^xsi5m

1. ^usimrsi

b Lfz.

2.

^fflV^/Co ^K4=(±1999^1l>^260;^^ib2OOO^12^280^-e{::^i^tfc^o^ffiv^fco
3.0±1.6jil, 5jli?^M(t744±68kgT'fcofCo ^^E^9-{iKilE3M''cC i L. ^:ty^<y

^1 (kg)

E :5> ^No. 0 ^ m

D36 4 1999. 11.26 774

E 2 in 1999. 11.25 594

F71 3 2000. 8. 2 788

D26 6 2000. 9.18 790

45^^0 E 1 2 2000. 10. 13 765

102 2 2000. 12. 28 752

3.

E(cj±-<:/t ^h^^Lisxx^m^iz^i-^ju^ ? ymmmumm(Oyf :tyy<v
fJ;!^^89.o%coTMR^mgUfc„ DCADfiJ^T(^^''?rffiv>, K^E-C'-20.8

mEq/kg, ^,^E-C'246. 4mEq/kg(CiiS t fCo

DCAD (mEq/kg DM) = {(Na%DMX435) +(K%DMX256)} - {(C1%DMX282) +(S%DMX624)}

V̂ 6 HU ^ E ^fCo

$2 (%DM) s 3 mnf^^ (%DM, mEq/kg)

E ^ PtilE MmjK E ^ ^^E Mm^

45.9 50.5 TDN 64.9 65.0

35.4 35.6 C P 15.0 15.0

i®^-s>-r^ 7. 1 2.8 NDF 40.3 39.5

n 1.4 4.0 AD F 21.4 23.5

j±^y t 5 U 1.4 — N a 0. 15 0.05

7.4 — K 1.21 1.26
— 5.7 C 1 0.74 0. 06

br' ^ ^ ^ 7 /u 1.4 1.4 S 0.30 0. 13

C a 0.59 0. 76

P 0.44 0.47

DCAD -20.8 246.4



s*sTa)3sb'-f¥'aa/35iz-sTs0^3^^>#CiT3^:3^5?^3

°'^n^±5Q^Nai?%^*98aifTW^-^'%S-96

n/^Q^na)W'm^'aa/sji2-0150^3^^':fi/^7ka)a^lcT^^o^®tew^^

°:2/n^^^)z^^^®¥Nai'::59^^¥«gfNai
'L

^^M

m^ommwMiQ

°-^n?Hd^a>ija>^(htsihh^vnnvh)

Hd^Cfr

°-^n?»i^a)ita)^^^7ka)^daz

°^/n?¥1^80)1^0)az'n:?

•^?)¥i^ak4^-i/:??}¥isi'n?02810)/$^•

Hs^rw^ce

^M^mmmm¥/^mMo)wsmm¥^'vmm^

'^\cfi^j.9-^^mmM:^a>^Mm¥a>^::mm

5

°-^n?¥^sgfwa-^^.aTa)ita):3r^(^2ka»^jBz'n?¥^®^^3lsl3

V)&Sf^g9(L

S^$I3§-1^

1'3962-ZT-I81'0n'z08'8TS'TOS'T0'08oe2-OSI'ZZ

avoade0sI0MBNjavJQNd0Max

(3)1/530'WQO/O)^3^^a)fIi^SBSY/:4^/<-^^>a)l#l^^ll1gi^^<5i^1r^17$

(0002)-^SG^2T



m

I
D

O

I
C

O I

%

O
l

O O
o C

JI

\
\

C
O

C
O

0
0

p
i

C
O

M
M

i>q
^

n ^
d

^
>+ n

to
^

t
o 4 •(
».

? n M
®

%
^

^
S

r

M H
^

^
i

cA
«>

I™ 4 o C
O

ts
3

s
n

t
s

^
is

^
^

pq d

a »

a
>

0
0

t
o 1+ N
3

N
3

0 n

d 5+ It W
\

9? i^>
n

I?
: 5

f<
sr

^i
m

r
4

ft
t
o

o
t
o

<
o

^
..fi

ti
-

r^

r

r ft

'
J

V
o

S
C

O
"V

^
N

3

fv
m a w u

r
>

i-
ft

0\
fr

°
/
\ m p r ^J
-

a
.

u 0 n^

h
-

<
S

0
0

w

r ft n m 4 H
—

O C
O

I-
— 2 f'
i

1
^

5
a
-

5 r nf
*

0 !3 »
+

ro •

^
5F

n C
O

In
k

ig
^

a ?F Ir
nr

k

P
P 9? I5
q

-
j

>
—

<
o 1+ 0
0

0
0 ¥ pq -
-
J

O
)

C
O 1+ H
-*

o
>

(g
"

o m a m 5+ I5
q 4 C

T
>

~
4

-v
j

1+ o
o

lb
.

s Iff
l

Jl
n

f
i

o
i

^i
l

a # s*
-

v
S

4i
.W

tO
i-

^
H

-N
U

^

~
j—

j~
4

0
^

c
n

t
o

o
t
r
o

c
o

o
)

0
0

0
3

(
0

0
0

I+
I+

1
+

I+
I+

I
11

•!
11

'I
•

•;
i.

a
>

C
T

5
to

c
n

-<
]>

t^
C

0
0

0
0

0

»
<

^
o

o
o

o
c
n

a
>

^
C

T
iO

O
O

C
O

I+
1

+
I+

I+
I+

H
-

H
-
tO

0
0

O
5

;-
aw

^

<
o

o
o

>
-
^

t
o

c
o

o
o

c
o

o
c
n

o
j
o

i
o

a

c
ji

>
b

c
n

a
)

I+
I+

I+
I+

t
s
a
c
o

^
h

-
U

O
O

p
N

C
0

N
3

O
)C

0

N
O

h
—

tO
N

i
O

^
^

to
0

0
--

lC
O

,b
.

I+
I+

I+
I+

>
'I

•!
*1

'

•(
i.f

O
;^

4i
.

a
>

>
6

»
(o

>
b

m

H D Z ?!D

s oj
n

a 5 « a iJ
f

nn
t

v
S P¥ v
-
^

o{
n

S fH ^
i

a il
f

m v
3

r

4i
.c

ai
oi

-^
t-

't
o

o
^

^
SI

:

i-
^

t-
^

i—
'I

—
'

I—
'

I
'I

•

cj
i-

.j
a>

cj
io

o
o

to
o

j-
-

-
^

c
o

H
-
c
n

~
j

t
s
o

c
o

c
o

^

I+
I+

I+
I+

I+
I+

I+
1

+
I+

ts
o

c
o

^
o

~
jS

D
>

b
-~

a
0

5
»

-
'~

j
~

j
c
o

*
'
—

I
—

I
—

I
—

c
ji

to
o

o
tb

c
o

ih
C

3i
i~

>i
r>

C
n

c
O

M
-J

N
J

O
h

—
~

Jt
D

1+
1+

1+
1+

1+
1+

1+
1+

1+
J—

pj
O

O
rf

*.
p

o
o

p
c
o

c
o

t^
tO

H
^

0
3

ro
->

j>
b

J^
C

O
tO

t-
^

K-
HO

Co
S^

ts
o

w
to

^
p

oi
oi

pp
sl

^
-c

o
»

u
to

a
>

o
s
o

-
jt

o
1+

1+
1+

1+
1+

i+
i+

m
+

W
rf

k
W

W
C

O
^

^
^

^
o

O
lO

r
f
k

O
J
c
n

^
c
T

ii
ri

I
'—

j
to

o
o

to
iD

C
O

C
Jl

'C
J
l

•
^

C
JI

I—

1+
1+

1+
1+

1+
1+

1+
1+

1+
i-

-
o

»
—

o
c
o

o
o

o
o

0
-v

]0
0

-«
J
N

3
fO

tO
it

k
C

O

n m m

m U
l

& H
i

?
r

o
q i
n «
f

O
)

H O z & M
i

n

p
r

O
ft n
i

-f
r

a ii> 21
:

53
t

Q m t<
i-



14 ^38^ (2000)

3.

DfL M

mmmx*mmm^32.4kg/n tMm^(D28.5h/Bsfc,
^RS.EJ: ^4.3kg/0#<,

«8 IL S (kg/0)

M nmm

1 19.9±8.3 19. 1±6.3

2 32. 4 ±2. 5* 28.5±1.5»

3 36. 5 ±0.5* 32.2±2.3®

4 35.9±1.5 38.3±3.5

2)?L a

«9ii5<. #{C^i(fe^33S-C^raE;iS4.48%iK^|K(D2.92% J; ^ i^< , :#;

a 9 $imm (%) ^1 0 (%)

M nmiE ^.BSg m

1 6. 34 ± 1.87* 8. 36±1.55'' 1 6. 64 ±2. 99 5. 17± 1.86

2 4. 06 ± 1.00' 5. 15 ±0. 55" 2 3. 16±0. 33 3. 29±0. 14
3 2. 92 ± 0.32* 4.48±0.61'' 3 2. 74 ±0. 14* 2. 95 ±0. 06'
4 3. 18± 0.57* 4. 21 ±0.28® 4 2. 96±0. 70 2. 93 ±0.07

a)
5 %7km

m i %7Km(o^Mmh ^

Si 1 $imm (%)

31 Mmm.

1 3. 52 ±0.36 3. 60±0. 27

2 4. 25 ±0.27 4. 43±0. 16

3 4. 46 ±0.03* 4. 63 ±0. 06"
4 4. 48 ±0.04* 4. 64 ±0. 06®

4. J^p H

X xJ^^W^<Dl^p\i^m2io J; 13{::^ L fz,

:^^8. i-QMm^os. 01 \3, t /u
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V ^ S

•^^>^<7 L&®HstSri^#-r5 i, »!!ft*u®eift«®ai4K»E«sjpf^EJ; •) ffi< ,

TDNiis^FSLfc^!, •)#-<is®tLfc.

KKEJ:0#<«JllL, W«-C-t4»,WE;4!^i5EJ; 9 #< «'> Lfc= ¥Lfl:l4^8feESS».^

EJ:t)#<^Bb, Sfc, «ffi»*tcJ;9?UgW¥l4»,^E«!|i:REJ;(3lS<!feofc, i6i«tt^«-ct4

^>«tm®G0Tt3 J; 0! T -GTPttM,^ Ei^K® E J: 0 iS < JIttfff K i 5ST««8»»ro»v^«!S^i« S tifc. S fc,

»-!rh>«:|±^>!!ftmi®-!?SEt{>ai<, il#t»8?Ei)!E#«J; 0'bia< ,

<!iofc. rwfcS),

mmmm(om^^iS<DUmx-li, )^f,^EttfL«!43J:o!te^fltj»i4s;ift

ti.,

7.4%WdL, ?L«SrKJt1-5r

mitiJ^>^<7 10 «»lil::tt'<5tffl!|5f<OBt»tti4

<^|5||4DCAD>£r-20.8inEq/kglCTMRWiE-r5fcii6, ^^MlfOT.i'/omMLtcZ tiK 0»C>«S!!f

ttSrK< L. ffl<sfjR®i®®T^ffiV^fc-5Iffittasfo5o K»E«^^!lit«f(Oe«i«S!il410.2kgT-,

5i'®f^»@i]0«!ICi'f:tW!9y^®S9ISr754.8g«®Lfcr ttCiiSo ^«l4"itfttfc-
(cov>T«^i4i-5£.S/5Sfe5. ze)-(*>y<7b,

(STttefefc. KgfeE<oTOi45.9tci'iti, •<^>^<7

tfcasor, ?L1=l4tI«:tt?r<S»i-5fcii>'f;j-w<5>;^mSi|®«®iJr

>'£'l':^-:^/<7y:^W»3l]%fflV>fc5f?E"-"'A5f£Stl-Cj3l9, DCADI4S i ?ST-fe5o
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^rW^SSrtTJi 5 tcfcfc "5. LTV^fcifit i

8}«LJ:ifJ1-o

VI gi s: at

1)i+i«»S#7kaai«*S^«. 2000, 28-29

2)»*»'p^Ai^i«t»aESf-it*»^ba!«:isi«t(taEif, 1999, ^mmm, 25-26
3)Goff J P and Horst R L, 1997,Physiological Changes at Parturition and Their Relationship to

Metabolic Disorders, Journal of Dairy Science, 80(7), 1260-1268

4)Horst R L • Goff J P • Reinhardt T A, 1994,Calcium and Vitamin D Metabolism in the Dairy Cow,

Journal of Dairy Science,77(7), 1936-1951

1989,^)® 481-564, ::^C^^ai)iS
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6)M{^H • UJP^^, 1992, 5fetT« 336-340,

7)0etzel Garrett R, 1991,Meta-Analysis of Nutritional Risk Factors for Milk Fever in Dairy
Cattle,Journal of Dairy Science, 74(11), 3900-3912

8)Romo G A• Kellems R 0 • Powell K• Wallentine MV, 1991,Some Blood Minerals and Hormones in
Cows Fed Variable Mineral Levels and Ionic Balance,Journal of Dairy Science,74(9),3068-3077
9)Goff J P • Horst R L • Mueller F J • Miller J K• Kiess G A• Dowlen H H,1991, Addition of
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mmnm ^;^iiBg

I m m

O.Sml;^ hP-P^ltA^t^^5000:^joJ:t;?

fc.

2. ^J!^^{t2500:^ET'74. 1%. 5000:^12 TM?. 1% ^«9 , 25007fm>mtlX\^^^mm^hofCo

i^±(Dm^X <0, l^h ^~^(DmAn^^^'^^(D50007j:^^h250Q73{ZLXh-\'^j^^m'^mXh'0 ,

n ^ m

c tnmibxmmxh<9.

izA^im^i-^mf^i::h6o t(Dfztt>mm(Di^\.^mm't^iz-Di^x(tm^mm^^m^i:ij: V^<±m

in

1.

^ 1

e; ^ 0 ^(D6C(D^-^

mm'^h 1994. 7. 7 :1b H 7 <7) 3 ^ ^ ± ^

^It^B 1993. 8.22 ^ gp ^ m

1991. 4. 3 m m m 7 ^ m
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2.

•9 W^Wc^SOOOTo (500075"E):}oJ; 0^2500;^ (2500:^E) <1;/^ 6 J; 9

Lx\'^m^mm^m^fco Ax^t^^1999^2^-^^^2001^1^(Dmm^-M:M\^fzo

3.

(FHK;PC-607) ^fflv>, pH(Dj|lJ^(f7> J;o-Ctto/Co

2) w'^m^ X

-<-^P^(C02S;g5%. {c:T{^i^ufct><D^fflv>fco

3) ^Sp ^

0 y >-y i5^-J;tz.

^;^+++cD^§-7-oftj^{t7o

(0(DlEnmm^^' Xh ^ Xh^tzo

S2

mm^A mii^B mm^c

^ti+++(Dm^i%) 70 75 75

m m fi(mi) 6.0 5.0 6.0

p H 6.4 6.2 6.4

m ^ mm/rni) 11.4 20.4 19.6

76.0 80.2 76.6

^ m ^(%) 6.5 7.4 9.3

2. ^mn(in^xS)mmm'^(Dn'^±^m

X xj^w^mm^^(^n'f-^^mnm3<D tis^ xh^tc.
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S3 mt'.%

mil4^A (n=6) SI|^B(n=6) M4=C(n=6)

5000:^ E 2500:^ E sooo:/?^ 2500:;^ g: 5ooo:5"E 2500:^ e

^ ^ 73. 1±3. 1 74. 9±2.9 81.7±2.4 81.4±2.6 71.8±2.8 69.0±4. 3

M M W. 52. 0±2.9 51.0±2. 0 50. 7±3. 2 49. 5±2.5 50. 6±2. 7 53. 1±3. 8

27. 1±2. 3 25.7±2.4 28. 5±3. 1 30. 8±5. 7 30. 1±1.2 30.4±2. 5

3.

K^ESlJO^I^^fi2500:^E(-^5V^T74. 1% t. 5OOO:^E047. LT2500:^E(D{J ^

1 h P-il^itA^t^^J^^eoOO, 3000^0 J:tJ«2500::^T', h

#:/655000. 2500i8J;U^l500:^^;l:^oV^Tg:Ji&^{;:^fi?'^v^^ ir

i^T'{i^ti^fc^75{i'^7^^V^2500:^E(-:^3V^T^J3^^/?^^iiaV^M[^{:Ife 19 , ^Oi^SdoV^-C

:itlh(DZ t^>h, 0.5mlX h ^2500^5 t LT t) f/^^<^5000^ t

m 4 : %

E mm'^h mm'^c ¥

5000:a"E 50.0(3/6) 33.3(2/6) 60.0(3/5) 47. 1(8/17)

25oo:a"E 85. 7(12/14) 50. 0(3/6) 71.4(5/7) 74. I (20/27)

a) ( )

V ^\ m :x m

1999. hc^^r^io^is). 347-348

1999. hc^p^^io^iig). 310-331

3)uj^#, 1993, ^^<D^mm^m{7)Tcm99mm^mmLfc^m^mm(Dmi, 31. 5-7

1989, 350,

5)Ji|ia^lI5 • 1997, (Il3fg) ,

26, 1-6

\UQW.^mnmmn'^, 10, 32-37
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^^mn m%mm

I ^

m(Dm7KU,^^U,^rztZ6y M^ig|t^•r'{i48B#F^m7K/^)S24B§P^i^7k<J:l3J3^^7Xt^i5^^^3i^•t•l^fco
^mX'lty ^S?)^ia'r-48B#P^i^7X>b54.2i:24B#P^m7K<t bo.2, M3:s^lSm^3i5l^T0.2^nTl^^
(D(D, ^tz, m<D^n^WL, - n^wix-

n JB m

JEWt^igSciaiEAtt, i3%tr^K««i:iBSfeiJffl)i))D«i^fi{;j;or8s«^n?i.

SE*4=M#-?'^fflM»#li. «{;^KI^at:8^®i:^toT^^5<,

»*>?>'&: t), P^*««l±, BiffiSsfl, E^fflSiR, P^®»S t)»o:g»tJI)Bfflfe»?i;K®4aaffl-5?..
»sosa=^«>«

»t^a-r-5ii:tf;*c§v^3i;4iaStfeAs, •en6®aSft«l4fifiaI«i:a)5flft®JS4SiJ66'»»

ffi*S»T-i±, S6^^)»ffl^!^#®tSP^tlii^B5®»7kJ!lS3^^fi$nT^^S<, LA>b^As?>,
^mi^iznvxykttm9x-s>^"-tf, •?n5>Mii®«&l±M,fet6^(;i^» cfflj;a«cci:!!i>f., SE*^
[ii»ll#®ffi7j<(;cil,iTrtK®Miiittfe1tWbfc®T-«fe-r5»

in #!l4fe<J;V75'-a

1. K»E», 8tia*33J:u:a)a

tt®E:9•l±SlCT^•r^;^i!5®*48WHWA>e.»7J<:^iJ;0^»AS•rS48ll#F^«7)<K, 24B#HB5A>e.®»

7kS:-rS24B#Hi^7jcEi; tfeo U»7kll«iSm®2000^11S24B®¥B]H»A<
21.0~20.7;!3M»-C, i«'(^l±lR|-®a«'^T-S>5o

a^)r«H®«mr-®^;tt«tt>®¥«fi*li22.6°CT-S>^fco

Si Et»E»

m7X0#P^ mm^x

mm mmmm

48B$r^ii&7jcE m^rnAsm^ M^22B#P^mi 150^

24B#P^^7KE m^rnzmr^ // //

82 ttK4^®a;S

Asmmmym 2mmm7m

mm f^fi(kg) f$r§i(ciii) mm • f«(kg) {$i^(cm)

5 21.0±0.2 525.4±25.7 131.0±2.5 5 20.7±0.4 528.4±46.8 132.2±2 5

a) ¥lS|±ISiSS«;
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2. iiSai

EgSII440mT-. H-AtltibKMbfeo IS, a)9ii<tt)''nS2®
Jji7K®tta*'t;J;!3iE«£0, -enWMTKttiaA'jitrConTl (BS) . 2 (cf"gS) . 3 (MK) t

bfco

0tK')^tt2OOO^llB27BCBSS:b, |BlM290CttWW4*«5Lfco t,

IV

«K4^ic»t5«a#Mli8S^i;J5t)*SSgFntAs, ««Mffl^+:9-A>e.24

B#S»7kE-C-, ai»fiipit4kg, ffl|5l«£3l!g«mtfcAs, IsB^pi^iit (j-co.gji J;W0.61tgT-;*cS^C(iIT-l4

/d:<, sS»i:ESl±^j:v^t#x6nfeo

1.

«i^»a»WM43J;afBji7j<ttiSJS^3l;StLt<, 48B«M»EA'l.65:9-t24a#ra«»7j<;E

J;!3 0.67^#<ll#fa£gLfe!bs,

B**!lBjS7Xttfi;i±48WH«7kEAM.6i;24ll#M»7j<E<t ^)®^zKttS3!)Sil^T•^^feo 7Xi±t(*ffliES%«

<M#t'r^^5®T•, **CW1"2iiSD7jci4!£:'RT-fe t) " , 24B#HE-C8ii7kttKA!j|

^e 31 I±ffi7k(; J; SKS t 6. nt„

83 «i^ai^»raib-J;o:Sii*ttiH

E ^

48B#r^^7kE 1.65±0.86 1.6±0.5

24B#P^^7XE 0.98±0.20 1.1±0.5

a) ffiSTkttSltt, ffii7K®tt!!Et:<t!)iE«£0, ^nWMTk

ttaAsjittt;-:5nr i (sae) , 2 (cps*) , s (mm)

tmmLtz,

2.

Sl^^i9£m4^;T^bfeo ?S>lfSi;±48ll#Pia«67j<E-C4.2i:24BF^»7kE®4.0Cl:fc'<Tffln, SSffiSM
*ipCJ)V%-CtiP1*C48B#F^i®7kE2.3i:0.2ffinTl^S%®ffl, iB®Ki:'fe#Si^Mlig«)6)n«:A>^

to

t)«ai±48B#M»7jcE3.6T-24li#iate7kE);ID 5 , 24B#Fa«7kEJ;48B#ra«7j<EfflMlj:IS

*s®ftcttiii«)6o%ffl7j<fl-A!»t), -e®-5•675%i±asartc, 8%Asifli?a4', «')i7%

K U -vrt S C ?.»S !3 ffli£

P5®eiR^aii4;Miffi®fejR • H«ai;-:3V^T^)»7k®»Hacj;s»sttg»e>n%A^ofeo
.ine>®c:i;A^6, ®S*lI48£fett24ll#H®»7jcT-ffl|SlKC»(S-r»»®^fi5iST-g'5:A>ofe6s,

^attC»ja. «7k«Mit'®fi«:i3J;Wi»7j<WH58gSxtftWAS£.gi;#;ie,nfc.
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84 «7k»ra®i8L^A<^Ki:ais-r»s

^(D^n

(kg) nmk

48B#P^^7jcE 317.2±18.0 3.6±1.0 4.2±0.7 4.0±1.1 5.0±0.0 2.3±0.6

24B#P^m7XE 327.6±26.6 3.6±0.8 4.010.6 4.0±0.6 5.0±0.0 2.1±0.5

V ?l S: iK

1988,

2)5«g[fM • • Aa^®, 1999, ft"«istt»f«, 37,
51-55

3)*tt«f?s • *tfs-•/hia^si • m, 1996,

ASSMtttt:BJ;a=«^»)BfflSI»®««tXHtRS, BS^«, 67, 554-560

4)«SiE^ • fllaatBS • 5«^ • ASfg, 1989, 37,

5)*i!f^- • lUBalS, 1988, <S-IS> , 489-490, jfireUilig
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I w

rw^«9{-43^•t^NDF^-^7Km(cov^•c^^f^uyho mn

^\t, 4§i^ii¥i:i-62Eic^(tT29.5;!7>^s^^T-rwu

hSS^(NDF)^fi:^44;6^ib37%-.^pg6^{^M^>$-ti:fcS^^#^Et L. 42^^ib

TDNiS^ftft. {i^fl:E;6S#fi:E{:i^LHiJSI¥i^-e0.09kg(l.7%), >t»^-eo. 07kg(L. 2%)^V^y5^

fiiSruy^Co L:d^U. ^S)3W¥^-e«. ^>i:E^5^fl:g:J; 0 0.03kg(0. 5%)#;6^o/Co

NDFiSaSfi. 19

fco

DGO^^r^5|Zi^(Dit|5?-eii, #a:E^5/>a:g:j; (9o.02kg#^^ofco #fi:E/6S/>

a:Ecl:^3^^^TV^fco

^^^g{^c4oV^T#i:E{i. BMSNo.

kg, 0. 2cm^±(Elo/Co

^tlh(D:Ltif)^h, Ui}^h37%^

MSNo. (CioV^-C^^!?-efe5-

n s

tlX^'O, flEW^^<^^^7K2i<^1tmiiiE^c^lEW^i-^±-efi^T'fe6tS^n6o

-:fjX\ WLM<^ILffl^{-ib^^•r. 35%joJ;t;^37%(D37K?^{::^

^UfcJtlS?-Cfi, 35%M•CILfli^i3J:mDN^J5:^l-iev^T^^^?T'fcS:: $n-cv>6>65, ^
ffl^{C:^oV^TI:iNDF7Kmo1^t^(i'>J^f^< , -f-:9-^.^^tt^{t

Ltc(DXn^i-^o

in

H'M>l:^M^^^{-Tl999^3^3O0;6^(b2OOO^9>g270^T'(D5470rBl^JSLfCo ^fc, mm
I^56i0r^. ^^n6i0P^. ^3^2i30r^joj:t>*^^2i20r^(^4S5{cE5>bfco



3.

6xiomoj[S^o4=:gi^-e^^Eri:{ci¥t^L.

^n. 9B#305>, 13B#30:9-^3 J;t>n6B#3O:9-03Ie](^^tfC^]!ife Ufco

4. ^^f4(7)^i|^43S^#afcJ:mMRa)gB^iiJ^

Lfc„ 4i^(;5;^%1:bib^i0i||^fc'9l.O'-O.5kg(D|&|STr5>il^^UfCo

(4) 25

Et^lS^L, ^44.1)6^^36.(TMR)

bfCo ^>fi:E{i42.2;?)^e)34.7%--.^|5^6t){-^^'>$-frfcTMR^i|&^bfCo 'ifc, ^ t) l^-O
TMR^I^-^LfCc

«1

^Ho. 0 mtmm

I 1998.4. 8 356 m m

2 1998. 4. 18 346 m m

# i i E 3

4

1998. 4. 28

1998.5. 7

¥

336

327

34l±l3

m m

m

5 1998.3. 1 394 m ^

6 1998.3. 7 388 m m

/> i 1 m. 7 1998.5. 9 325 m ®

8 1998.5. 18

¥ ^

316

356±41

2 fccfc t/T M ROiB^iO^ ^{4 : %

TMROSE^fiJ^

HUm I ^ m

m n ^ DM C P TDN NDF #fi:E #SE

m 88.5 13. 1 69. 0 16. 1 30.0 32.5 51.8 55. 6 — —

n 88.6 10.5 73.0 10. 8 -
— —

— 86.0 79.4

— m^-t 90.2 16.0 65. 0 35.4 30.0 32.5 18.2 19. 4 — —

m m ^ C a 87. I 0.0 175.0 0. 0 — —
—

— 3.2 4.8

J£ ^ ± ^ 88. 0 7. 7 72.0 10. 7 — — — —
— 5.3

94. 1 5,4 48.0 62.0 40.0 35.0 30.0 25.0 10.8 10.5

^1 t> h 92.6 6. 6 49.0 52.5 — — — — —
—
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^3 W5:%

t m

DM C P TDN NDF

HU^I

#1:E 91.3 11. 9 65. 1 44. I

91.0 12. 5 66.3 42.2

HuSin

#1:E 90.5 12. 5 68.5 36.9

'>1:E 90.2 13.0 69.8 34.7

^ m 89.5 12. 1 80.3 23.7

89. 1 10. 5 84. 4 17.6

5. sS£^S

^MLtZo

3)^^liiclfi

0®®, y<y(Dm^. BMSNo. . BCSNo. , m(Dmt<ORV^^isb, BFSNo.:fo

IV IS m

1.

l0lsM^fcOtOt^^Gf^^S:^^4(c^Ufc„ ^«?(DDMj^®i:ll. huS9 I T'#i:E07. 56kg;i5/>fi:IE; J; 0

0. I6kg#< . Hf)^n-e{i{i^a:E08.53kg;65#i:EJ; «9 0. l3kg^V^;6^ ^Sg5pj^X'(i#SE>i^7. 98kgt/>

fl:EJ; «9 0.02kg#^;6^ofco 't'SSfi. {^^fi:IE;07.52kg;65#fi:E{c^ ti. 2%#v^;6^

E^±(hII9, t){5{^I^{it-efco^Co

99.0%(Dt^®^T'fcofCo />i:Ec05. 63kg;i5#fiEJ: «9 0. 5%#;6^ofco CPjlE^fi:{-o

NDFig^Sfl, '5#< . ±mm^i^vn^mm(DL88kg^t^J.-mK(Dl.S5

kgct <9 0. 03kg#;!>^ofco
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^4 mt : kg

HU«8 I m m m m

E TMR TMR TMR TMR t>h ^ ft- TMR ¥

m #1:E 8. 28 9. 28 8. 79 7.98 0. 31 8. 29 7. 28 8. 00

^i:E 8. 13 9.45 8. 78 8. 07 0.32 8. 39 7.21 8. 02

0. 15 -0. 17 0.01 -0. 09 -0.01 -0. 10 0.07 -0.02

D #fi:E 7. 56 8.40 7.98 7. 14 0.29 7.43 6. 48 7. 18

'>ftE 7. 40 8. 53 7. 96(99.7%) 7.22 0.30 7. 52aoL2%) 6. 42(99.0%) 7. l9aoai%)

M M 0. 16 -0. 13 0. 02 -0. 08 -O.Ol -0. 09 0. 06 -0.01

C #fl:E 0. 90 1.05 0. 98 0. 86 0. 02 0. 88 0. 68 0. 82

^>i:E 0. 92 1. 11 1. Ol(ioai%) 0. 87 0. 02 0. 89(iOLi%) 0. 67(99.0%) 0. 83aoL2%)

P ^ -0. 02 -0. 06 -0. 03 -0. 01 0. 00 -0.01 0.01 -0.01

T #*E 4. 92 5.76 5.34 5. 74 0. 15 5.89 5. 47 5.60

D d^fiE 4. 91 5.96 5. 43(1017%) 5.80 0. 16 5. 96aoi.2%) 5. 42(99.0%) 5. 63aoa5%)

N M 0. 01 -0.20 -0.09 -0. 06 -0.01 -0. 07 0. 05 -0. 03

N #fiE 3. 34 3. 10 3.22 1.69 0. 16 1.85 1. 14 1.88

D '>fl:E 3. 12 2.96 3. 04(94.4%) I. 71 0. 17 1. 88(iol6%) I. 13(99.1 %) 1. 85(98.4%)

F ^ 0. 22 0. 14 0. 18 -0.02 -0. 01 -0. 03 0. 01 0. 03

m) mn, Ufco

2) ( )[^«. />ftE^#i:Exioo

3)

2.

{l'^fi:E(D292.5kg;65#fi:g:(D280.8kgJ;

^ ll.7kg;^^^;i^ofc;i\ ^T0#(-fc^{t5(^EO||(i2.8kg-r'fcofco
DG«. fliSfl I "e^>fi:E00.93kg;{iS#l:EJ:'9 0.07kg#< , Hu«!nT'(i#fiE

(DO. 9lkg;6»^fl:Ect <9 0. O3kg#/5^o fc;6\ t ^<D%.\'t,
13^T'#SE(D0. 83kg}6Sd^fiE J: t) 0. 06kg# < ±|{$: tfc355, ^^-efii^^E <i: ,

§iS^E<D^f:i#fl:EcDO. 68kg^5{l'-S:E(D0. 66kg J; •? O. 02kg±le]o fco

¥•^4 : kgS5

E n mm I miim T 0#

# m E 4 280. 8±30. 3 333.4±31.0 388. 8±36. 7 565. 9±47. 4 653.3±57. 5

S.E 4 292.5±37. 9 349. 2 ±40. 8 402. 8±45.0 566. 9±43. 7 656. I ±42. 6

-11.7 -15.8 -14. 0 -I. 0 -2.8

m Ltz.
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$6 : kg

n m mi m m m ±m ri\

# ft E 4 52. 7± 3.0 55. 3±7. 1 108. 0± 9.6 177. 1±46. 7 87.4±13. 6 372.5±62. 7

ft E 4 56. 7±I2. 5 53.6±4. 9 110.3±16.6 164. 1±38. 7 89. 2±22. 8 363.6±56. 5

-4.0 1.7 -2.3 13.0 -1.8 8.9

D G m mi mrnW-i^ ^ m m m ±mm^^

# ft E 4 0. 86±0. 05 0. 9l±0. 12 0. 89±0. 08 0. 83 ±0. 22 0.41±0. 06 0. 68±0. 11

ft E 4 0. 93±0. 21 0. 88 ±0.08 0. 90±0. 14 0. 77±0. 18 0. 42±0. 11 0. 66±0. 10

-0.07 0. 03 -0.01 0. 06 -O.OI 0. 02

m Lfc.

3.

ftE<^l40. lcm;6^^fl:EC0139. OcmJ; ^ I. IcmJblHo fCo

E^±Ie]6Mr^/6S;z^ejtlfCo ^S?r^ii;!JPS:{i. {i'^fiE<^23. 2cm;65#fiE(D22. 5cmJ; 19 0. 7cm# <

ii^bPLfCo

$7 i$-^<D^n

E ^ n mmimiim mmmm

i^ ^

# ft E

ft E

^F^iiiPft

# ft E 4

{!;• ft E 4

117. 6±2. 7

115. 8±4. I

1.8

"Wm'i"
3. 7±1.5

4. 0±1. 9

-0.3

121. 3±2. 6

119.8±4.4

I. 5

"m"mn
l.8±0.6

4. l±1.3

-2.3

m #ftE-^>ftE t Ufc<

123. 1±2. 3

123. 9±3. 6

-0.8

'mm4rii
5.5±1.9

8. 1±2. 6

-2.6

133. 7±3.0

132. 7±3.6

1. 0

m

10. 6±3.3

8. 8±2.4

1. 8

^{4 : cm

T m

140. 1±1. 5

139. 0±2. 8

I. 1

"i"'m 'imW
6.4±1.9 22.5±2.0

6.3±0.8 23.2±1.3

0. 1 -0. 7

4.

#ftE0160.8cm;5S{i?ftE<0153.3cmJ; 0

7.5cm;^^v^/i^

fZo

S^IS<O^Fp11iAPft»i. mm I -e^>ftE(7517. 5crar^#ftE J: <0 11. 5cra#< . T'^i-^ftEc^ll. 2cm;65

#ftEct ^ I. 5cm# < mM Lfztzib. tu^^H-r'fi'>ftE028. 7cm;5^^#ftEC)15. 7cmJ; >9 13. Ocm^sJ-#

<itiPL7to #ftE;i5^>ftE^±1115{if^;65^^nfc/6s ±nWimw'&X\t^P^^(D12.1

cm;6'^#ftEC064. 2cmcfc '9 8. 5cm#d^o ;fe.o
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$8 m miS£W ^-(iL : cm

pr n I 'ikmrmm m r m

m

# 1:

m

E 4 160. 8±8. 3 166. 8± 5.8 176. 5±5. 2 210. 2±5. 9 225.0±7.9

/> fi: E 4 153. 3±4.6 170.8±11.6 182. 0±6. 1 213.7±8.4 226. 0±4.4

7. 5 -4.0 -5.5 -3.5 -0. 5

^r^±t:»P* HU M I m mn m m ^ ^nm

^ 1: E 4 6. 0±7. 7 9. 7±2. 0 15. 7±6. 7 33. 7±5. 2 14. 8±3. 5 64. 2±3. 9

/> A E 4 17. 5±9. 7 11. 2±6. 3 28. 7±5. 1** 31. 7±3. 7 12. 3±6. 4 72. 7±2. 1

-11. 5 -1. 5 -13.0 2.0 2. 5 -8. 5

m) mt, t/co

2) **{i.

5.

tco Li!)^L, ii5vMit-efcofco

^9

mi mn mm m m m

D M

#fiE 8. 57 9. 41 9. 00 9. 04 15.58 10. 56

8. 14 9. 56 8. 83 9. 64 15.40 10. 81

Wi 0. 43 -0. 15 0. 17 -0. 60 0. 18 -0. 25

C P

1.06 1.22 1. 14 1. 07 1. 63 1.22

0. 97 1. 19 1.08 1. 14 1.61 1.24

0.09 0. 03 0.06 -0. 07 0.02 -0. 02

TDN

#SE 5.69 6.57 6. 14 7. 17 13. 15 8.27

5.29 6. 55 5.90 7. 64 13. 00 8.43

0. 40 0. 02 0. 24 -0. 47 0. 15 -0. 16

m mn,

6.

)6S. M^:^fi'>SlE:<^1.62cm;6S^gEOl.39cmJ: ^
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$ 1 0

II s # fi: E & m K

AT 0i flfttljfiL(l)

®fe

^ Je L ^jgo^EjfiLd)

^ L ^ife(i). nfed)

/V — >

ij^&fe(4) ii)^e^(3), nfed)

M^:^(cin) l.39±0. 27 l.62±0. 19

^ C> {& J3^B^(2). mmmn), 'bm^n) mmn), m^^mtsxxjwii)

tJ^fi[i:(i. ^SE(D4l5.6kg>6S'>i:E0406.9kgct «9 8. TkgilUt). BMSNo.

fi#fl:E<D4.3^5/>gg:(^3.5J; ^0.8±IeIo/Co #a:E(D45.0crn';6S'>l:EJ: t^o. 2cra'

±lElofc„ L. y<y<Dm^.

^ 0.2cm. -0.2cm. 0. 4% jo J; U^O. 2^nT V̂ fc:o ^(DmomS Vli, fZo

IS 11

m s # ft E ft E

^ ^ fi ft (kg) 415. 6±45. 1 406. 9 ±34. 3 8. 7

mmmmmicrn') 45. 0± 4. 1

00
1+

6. 9 0.2

/<y </)!$. :^ (cm) 6. 7± 0. 7 6. 9± 0. 4 -0.2

-^rBI^/¥(cm) 2. 9± 0. 7 2. 7± 1. 1 0.2

^mmmmi%) 72. 0± 1. 4 72. 4± I. 3 -0.4

BMS N o. 4.3± 3. 2 3. 5± 0. 6 0.8

BC SN o. 4. 0± 0. 8 3. 8± 0. 5 0.2

2. 8± 1. 5 2.8± 1. 0 0.0

^ ib 3. 3± I. 3 3. 5± 0. 6 -0. 2

B F S N o. 3. 0± 0. 0 3. 0± 0. 0 0. 0

t n 5. 0± 0. 0 5. 0± 0. 0 0. 0

m) mn, Ltz,

V #

nfz^(r>(D, <1; t)

ig/^NDF^fi{it^it£HS;t»4^35%Hfi^T'fe6''<!r UTV^^So :z(DZ.tii^h, ^>S:EOhuS9 n (cioft 5TMR(D



(4) ^
L;5^L. gI»3^;l^sv^T#'fiE;^^5/>i:E^±[lIofc^t(coV^-C^:i.

/>i:E(D5.63kg;6S#fi:|i:c}; 0.03kg(0.5%)#:i>ofcc mPm^

DGfi. Msg I •9 0.07kg#< . buSSn J; «9 0.03kg#< .
HuS? I (-43V^T. DG^S'>fiEJ;

•9{Sv^sdg^ UT,

'9^tL-CV>fco l.f}^L,

-<'(STL./co -ix«.

fsr^ tifc e)i"^ V^;btlTV^5 r t NDF;6^25%J^r-efiTDNi^®lS(D^'> ibtl^ j: 5 5 -

^J^^^{;i:}3V^T. BMSNo.43j;a^HI^SS0®a{-iBVNT-en^'n
8.7kg. 0. 8i5j:tj^0. 2ctn'±[H]ofCo

Ztlh(DZtf)^h, 44>6>e)37%-.

MSNo. :: .t

VI ?i ffl :ft:

-m^m^. 1. 9-18

mm^Ri^-rm^ii), ,35. i-s
3)jAm^- ' 1992. rWS#T<05li(i)ffilfij£f^-^365ti^14^(;:^{^

•tm^, 21. 1-5
1999. i.KrnomwmdFTi^m^m

%m(Dm^mMm, %m^\z.:^it-r^m, s. 4-7
1999. ^:^mmmm fL4= (1999^)®) . 43

2000. (2000^)®) . 91

7)^^7^m'^m^7mmi^m^mmm, 2000. (2000^)®) . 92



^2

$«&« ftS$«

I n

a%lP«i^4=<0^W|Sl±iSrlll5fc», »^i£<oa^^;!iS^*lcSI^+»Slco^^T«f^Lfc. ttK4=

kLX. TO8.9;<»fl»®S^ifpaS^4=8gS^fflVv. ft®*aiC^Ay

SrMS-tt5;fri!fe€rfflV^fc4slSr=f-i^Et L, »r^lSS(cUfc,

/iiS, l^-<D®«Wa®r. ^:ftftW»V<CJ;5^*'-W{BifSrit«LfcSSI4«Troii3»)-Cfoofc,

=fAEI4, ^MS-eiC47. 5± 11.8 0 SrgLfco

»ft»«SI::l3l-t5DMig®[fi:(DJSJD#l^(4, =tM.mVl6.3%. «ET19. 2% i W.^EdSilH-afc.

DG(4, l»Attl;«i-5J8«#l^(4^AEtM2. 1%, MmmV9. 8%tDmt*^iD&riii^^Mt,

zinbnztii^lh. BrftlSlcJ:5l^«?tAi^iy

Ks^tt. 4=l^±®M^t::J;5»SS:^fiW#<D»i»Srl!S<'@W-C/S<*.SLTV^5. 4fc, rti-lcio

aft, eW4=<0^«itt =fAy

ishiiXis'O. wfte.(D;^ftSr«!i£-r5S^, J: 0

»«ft®#v^Ass^^pasi^•1=(DlsWl;Sl^•t«Slco^^T«wtfc®-e®®•f-5o

1.

i>l'fflBS^^«®IC:T2OOO^4.S4 0A>e>l3¥6.3 23BW8O0P>5lllSL, 1M1O0M®8«I;E^^

Lfco

2. ttat=roa®. a»E»

«li:4=<0«^^«llcs^tfc. l^-®Stt4=?rXlc»o

80Srfflv^fco 4)fc. 4niri»ii-52EC^)'ltfc.
flT®w|»« • •> h.DOIiJ; t), •t'.V'y ^ i, Z k

l;J;oT«&K«S-B:5:&)!feS:fflV^fcESr=fAEi U. »f«Slc±o-Cit:ft-t-5E^JtS?.Efc tfc. ti

fe-. L. ^ASfc(4=i'A^^*Lfc, SSt.^EI4»:ftS,

T^ssc^ihikL, ,e.aiic}iS»i«rM«Lfc. -:^, fkmm:2Bmmnt

fc.



s 1

E 'A 4=No. 0 r^m0S^ mmm

(kg)

df 1 1999.6.25 284 267

2 1999. 6. 29 280 251

A 3 1999. 7. 10 269 229

4 1999. 7. 26 253 173

E ¥ ^ 272±14 230. 0±40. 1

5 1999.6.21 288 253

6 1999.7. 2 277 201

m 7 1999.7. 14 265 248

8 1999. 7. 25 254 224

E 271±15 231. 5±24. 0

33

3.

•^ft, 9B#305)-, 130^30^43J:0^16B#30:^<D3[Hl{r^i:J--C^Jfebfcic

a 2 ¥{i:kg

m m ^ DM C P TDN

IE W HU 88.5 13. 1 69.0 32. 7

- ^ -t ^ 90.2 16.0 65.0 32. 8

94. 1 5.4 48.0 34.5

T M R 91. 0 11.4 60.4 100.0

4.

1) ^ 0 fiJi ^ ^-e <7) Fir^ 01& fc cfc t;»T^ <IS

^LfCo

i^^[^(DTMR(Das^^0fffiL, ltc.

1.

^(^S^4'S:^3J;t^'^(^I^^.^^T'OHff^0^{::ov^-c^3|c^tfco 6^<75^:/c4>S{i3.5±

0. 2cm-Cfc^ . a^£^^-e0 0^{i47. 5± 11.8 0



34 ^38# (2000)

$3

^ "I'M (era) m^XOBmB)

=f IK 3. 5±0. 2 47.5±ll.8

3.7 69

/J^ 3. 1 31

2.

i0ig|^fc«9C»l^:|sfj^®ifl:$r^4{::^LfCo (DM) 55kg;6S:fAE J;

vo.o5kg^\,>mmmvhofcr\ ttz, #E(d

I^^^QjSm<^DMi^®i:<DiiipfiJ^{^, I ^(D=ri^Et?6.0%. ^0SE-e4.3%-Cfe'9,

ofco :irAE-Cl6.3%. ^®,E;T'19.2%i^.^E(DiiAPfil-^;65±[Hlo

fzo CP4eJ;mDNi^®a:(C:toV>Tt>(^^:^^Mf^-C'fc6o

V>-5 ^ <i: tifco

$4 ¥14 : kg

E I^ mm Tvm vi^ VI,^ vn^

m rf AE 7. 15 7. 57 8. 02 8. 34 9. 02 8. 25 8.49 8. 44 8.30

^RP.E 7.20 7. 50 8. 17 8.45 9. 15 8. 79 9.03 8.97 8.58

-0. 05 0. 07 -0. 15 -0. 11 -0. 13 -0. 54 -0. 54 -0.53 -0. 28

D zfAE 6. 50 6.89aoao) 7.30 7. 58 8.21 7.51 7.72 7.68 7.56(116.3)

Jt^E 6. 55 6. 83a(H3) 7.44 7.69 8. 33 8. 00 8.21 8. 16 7.81(119.2)

M -0. 05 0. 06 -0. 14 -0. 11 -0. 12 -0. 49 -0.49 -0.48 -0. 25

C =f AE 0.81 0. 86 0.91 0.95 1.03 0. 94 0. 97 0.96 0. 95(117.3)

^R?.E 0. 82 0. 86 0. 93 0.96 1.04 1.00 1.03 1.02 0. 98(1195)

P II -0.01 0. 00 -0. 02 -0.01 -0.01 -0.06 -0. 06 -0. 06 -0. 03

T rfAE 4. 32 4.57 4.84 5.03 5.45 4.98 5. 13 5. 10 5.02(11&2)

D ^mE 4. 35 4. 53 4. 94 5. 10 5.53 5.31 5. 45 5.41 5. 18(119.1)

N m -0.03 0. 04 -0. 10 -0. 07 -0.08 -0. 33 -0. 32 -0.31 -0.06

^1) ( )n.

2) Mfl. =^"AE-^BBEt LfCc

3. i^^m, ^^^<i:xsmm(on^

nmmm^tiSLX^±m\^X\ ^i^JiilTB#t?{t^,^E(D306.4kg;{)S=fAEJ; 19 ll.2kg:i^^VMitT?feofc,

^,^E^5rfAEJ;'98.6kg;^^V>'fitT'feofCo

DGft. |^^Hf)T'MB§Ec01.02kg/65rf'i^EJ; tJO. llkg:^^V^'^^t-t?fco/c;6^ AET'f^IVSlJe^ll^-eDGCO

X12. 1%. ^®.E-C'9.8%(Dit{$:(D{g;T;i^^^nfco

tczt^^h, mmmso0&.mr t



320 kg

241. 7

•• 239. 1

230.0

35

306.4(64.7)

.. .A

...•--•**295. 2(56. 1)

220

m nm ivs^ vi^ vnse

ig]i

m ()(t,

mtL : kg^5 DG<D^^

E ^ I m urn IV^ VI^ vn^

=fi>iE; 0.91±0.14 0.61±0.36 0.84 ±0.22 0.67±0.19 1. 14±0.47 0.97±0.85 0.64±0.49 0.73±0.44 0.80±0.15 (87.9%)

nms. 1.02 ±0.31 0.93±0.17 0.63±0.25 1.15±0.64 1.41±0.19 0.63±0. 19 0.95±0.11 0.77±0.13 0.92 ±0.11 (90.2%)

m -0.11 -0. 32 0. 21 -0. 48 -0. 27 0. 34 -0.31 •0. 04 -0. 12

m) ( )(i.

E(^108. 6cra/6Szfi^g:(D107. 7craJ; ^ 0. 9cmi^VMitT'feo U,

(DmK(Dmn3. OcmXh^fz, ^(Dtzib, E$:±[e]

Xh^fco

125.0cm

108.6

107. 7

110. 5

109. 2

-a—n^M

119.0(8.5)

116.0^6.8)

105.0

1^:^^ I n mm iv^ v^ vi^ vnm

m2

m Oit,



36 (2000)

«6 mt : cm

E ^ nm mm IV«0 ym VIIW vnJW

=f AE 1.4±0.5 1.1±0.1 0.9±0.5 1.2±0.7 1. 1±0.8 0. 7±0.6 1.2±0.4 0.7±0. 5 1.0±0.4

nm^ 1.9±0.3 1.5±0.5 1.3±0.5 1.5±0.3 1.2±0.8 0.8±0.6 1.2±0.4 1.0±0.7 1.2±0.2

n -0.5

1

p

»u

1

p

»u

-0.3 -0. 1 -0. 1 0. 0 -0.3 -0. 2

m Ufc.

E0140.0cm;6S^fla.E(014l.5cmJ; «9 1. 5cm{g:VMi|-efco A IS;45^BSE>^±Ip] «9 . Um

J|l-T0T'fi=fAE(D158.5cm;6S^ra,Ect ^ 1. 7cra±Ie]o fco

^0IpJ^{it{-j8V^T. ^2>.^<D2. lcm;6S^ra,EJ; «9 0.3cm;^#d^ofCo

165.0cm

135.0

••-A-.-^^E

—a—MMK

158.5(14. 5)
-A

•^5678712.8)

144^J r̂TTi- •
—. .a-—

140^0
1 1 1 1

l^:^0U I nm mm vn^

@3 mma)^^

m ()«.

mi mm(Dm^miinM.<om^ ^{i : cm

E p I m nm IV VI^ \am

=/ M, E 4. 0±2. 8 2.0±2.2 1.6±1.2 2. 2± 1. 1 2. 3±2.2 2. 0±1. 5 2.8±2. 3

00
1+

p

2. 1±0.4

n E 2. 5±1. 7 3. 3±0. 5 0. 4±0. 5 1.

00

+1

2. 5±1.2 2. 0±1. 0 1.8±1.0 1.2±0.3 1.8±0.2

1. 5 -1.3 1.2 0. 5 -0. 2 0. 0 1.0 0.6 0.3

m m\t, U/Co

V^r ^ lb6^ <bnSc

V ?i ffl 3t

i)Wi^{^?§• • Hjii^t#, 1990. l^ffl4^0l^^{cov^T. 22. 1-

8

' ^m.m ' 1991. nwmm, 29. 29-35

3)m^7m%^^^7mmT^mmmmm, 2000, (2000^®) . se

ttMlEm
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38 ^38^- (2000)

m ^ ^ fS, m

mif^mBm244.m.

^4^^257. 9kg, ^TB#M388. 7kg. 180 0 MiEM200. 5kg, 365 0 MjE^|i:fi399. 2kg, DGl. 17kg, MitGf

i^®^54.0%. #t^!tSfi?5jt^{i|fi|M^3.68, Mi|Gf4.33, DCPO. 56, TDN4.42Tfc6o

DG{I0V^T(1, ^0(D1.25kg, it\hiSX,Xll^T](Dl.20kgifi

^ix-CV^6o

3650^iE^4^tt(-OV^-C(i, W<D462.5kg/{iSSt)^SixT^^3'9, ^^^0348. 3kg;65ft -CV^§o
(TDN) (C0V^T«, :lbtS03.93;6S^^jiSn, 4. 83(Dj£^^S§t)TV^6o

17lM(D^i^{!t^l999^it0^|S^J^fit^> mnm^^ (DCP. TDN)

$2

(kg)

No. rm^Bm rmm 18O0ffiIE 365 0ffiiE DG (kg)

1 258 232 356 172. 3 350.5 1. 11

2 250 284 420 217. I 423.6 1. 21

3 :\m(D± 235 220 340 175.8 359.3 1. 07

4 lg 248 215 343 166. 3 348. 7 1. 14

5 n 252 244 375 183. 1 376. 2 I. 17

6 tii 251 215 346 163. 5 348. 3 1. 17

7 It 243 305 440 234. 2 452. 1 1. 21

8 yc 244 250 382 191. 8 392. 6 1. 18

9 m m 235 287 423 227.3 444. 9 1. 21

1 0 m m 247 263 391 199.0 397. 9 1. 14

1 1 R <D 1 242 283 415 224. 7 428. 0 1. 18

1 2 ¥ m 239 305 445 243.6 462. 5 1. 25

1 3 :1b Uj 234 252 386 201.2 408. 7 1. 20

1 4 m 250 283 418 212.4 421.6 1. 21

1 5 % 249 234 362 178.9 366.6 1. 14

1 6 :|b m 234 226 346 181.2 366.4 1. 07

1 7 7b 238 286 420 236.2 437.9 1. 20

¥ n {it 244. 1 257.9 388. 7 200. 5 399.2 1. 17

7.3 31. 3 35. 9 26.4 38.9 0. 06

— — — — — 1. 19

•/±) ^|l¥i^Hl999^it (356II) (D^i^W



39

$3

m n m ^ m

No. ^ # (%) Wkmmn atir4 DCP TDN

1 ^ :](: m 51 3.60 3.77 0.53 4. 15 81.6

2 52 3. 75 4. 06 0.56 4.37 83.8 o

3 52 3.83 4. 18 0.57 4. 47 82.0

4 :1b Is 62 2.87 4. 59 0. 49 3.94 81. 3

5 ^ fr 53 3.92 4. 42 0. 59 4.63 80.9

6 tii ^ 57 3.43 4. 56 0. 54 4. 33 80. 3

7 JE ^ 54 4. 04 4. 69 0. 61 4. 83 83.2 o

8 57 3.74 4. 88 0.59 4.68 82.0

9 mmm 63 3. 13 5. 23 0.54 4.37 82.5 o

1 0 0f n. 52 3.98 4.23 0.59 4. 60 80.7

1 1 R (D 1 52 . 3.92 4. 25 0.58 4. 56 82.5

1 2 ¥ m 61 3. 21 4. 99 0. 54 4. 35 82.6 o

1 3 t. UJ 50 3.63 3.59 0. 53 4. 09 81.4 o

1 4 %x m 51 3. 81 3. 91 0. 56 4. 35 82. 4 o

1 5 ^ ^ ^ 51 3. 74 3. 93 0. 55 4. 30 82.2

1 6 :1b gc S 51 3. 76 3. 92 0. 55 4.32 81.0

1 7 B 7b 51 4. 16 4.38 0.61 4. 79 82.0 o

¥ 54.0 3.68 4. 33 0.56 4. 42 81.9

4. 1 0. 34 0. 45 0. 03 0. 24 0. 91

— — — 0. 58 4. 44 —

m ^|S¥^ttl999^i^ (356g|)

oitm^mti^-^immm'^

WM43 X umikmm'' (DGl. 20kgUil±^ tz ft365 0 ffiiEf^ll430kgJ^

±) IaM, Mm, ¥m, ^tiU. W, BJboim^mtkl^fco

T»LfCo

N ^\ m It: m

2000,

2000.

3)N'lit^ii#7Kj^f(5. 1988,



40

(2ooo^g)

I » s

MwsawiKa-^ij. 1983^1*£ 9s4#4=<oae«iffi;^^wsL., aisittwisiji, rt««®cAS:ff

(MSife) «r*ttL-CV^5o iZV, 2000^aic»T tfc2ffl«sai

4=(iov>-c, ^®fiUaS:«ei-5.

L,fciKS± (tA/J-C) , it

S¥ (#fcfcy£t>6) ®2a-c, r-fe5.

14. iKS±;6S 1999#U^ 26 0 5j2000^1 IM24B. Jlt&¥i>^2000^2B 4 0 5320011^2fl 2 0

•efos,

ftie:&»(4, ^llfii4=S®B#w?P4=«a4=Srt«l;^«®?i" (lajafe) icJ;»)«Ufco P4Sfei4,

«^^i-5tt4=lcov>T^:(DK^- Sr364 0r>ar*L, ^dWiDJSflsft,

SrWSi-5t<0-e, 4-lHl(DM^I4iRS±. :)b.S¥t

SI

^ i k # ^ mm 3338 Hi^ 3420

^ ¥ n ^ ' 95. 10. 30 ' 96. 4. 12

^ s t # 82. 6 82.4

M ^mi-H

:|bIl7(D8

hh^< 10 ^< ::

jfiL m 6C :fj U 'Ji ^'g± -•s ^

m :fj u m^n M20^m

rw) (cm) 145. 0 142. 0

(cm) 174. 0 171.0

IS (cm) 215. 0 215.0

imwmm m m (cm) 81. 0 82.0

0: (cm) 58. 0 62. 0

As (cm) 50. 0 49.0

m (kg) 744. 0 736.0

2000^ 11 >^24 0 2OO1^^2>^2 0

ft) »SaiJ^f*(4iRS±AS2OOO^5^9 0 (5«) , :|b.®2p;4S2OOO¥4fl27 0 (4®) Wfi-e&S,



m ^ 'M m m

^•^f^mnm2(Dtisv)vh^o

(DG) n, |i:^±^50.87kg, :|b^>^;?iU.OOkgTfc^„

:|b-'&¥«l998^J^ (¥^10^®) (75DG0.93kg(CJt-<T0.07kg^i^TV^^e

2. mn^^m

(TDN) it, ^'^±m.Al, :|t,S¥}6^^5.48T'2||i ^)^Il^i^{iI(D6.62j: l9^tiTV^^o

3.

ii^±/55322kg. :|l:®>¥^^^35lkgTr2lIt ^^^Il¥^f^t0356kgJ;^9®V^o

D—:lb-'£¥^U8cm'T'^|l¥^i^>fit©47ctn^J; <0 < . |i:^±:dU3cra't ^Il^J^{il J: «9
/h$v\

^'g±, :jb.'£>¥^ ^{-6. Ocm-efc6o

:|b.'£>¥;in.7cmT^llTO{!S<^2.0cmJ; «9#< , Icm t <fc "9 i?V>o

3cm. :lb-S^¥;?i'^5.6cra-e2^i: t,^®¥J^fiS05.8cm=t <9^1^
:lb®^¥^^^73. 7%t^|l¥^{a073.5%J; 19 1% ^ <t >9 IS

V\

(BMS) (cov^Tf^, 4b-'£^¥^^"3.ot^®¥i^fil(^2.6J;i9i^<. |)J:^±;5^^2.2^^Il^i^fitJ:
'9{SV\

4.

m^mm'^t Lxmm^fi, iA^±«it{c4^^



42 ^38^ (2000)

^'g±

(1998)

m ifh m 0 m (0) 269.4 257. 7

m m (kg) 212. 2 213.3

(4^ m ^i^ T B# (kg) 526.9 576.0 593.4

1 Biifrft SB m (kg) 0. 87 1.00 0. 93

^ <D (cm) 131.6 135.8

m m (cm) 69.9 72.6

^ •frs (cm) 45. 9 48. 4

mmmwim m (kg) 2258 2299 2599

mm) m h (kg) 246 230

f: (kg) 532 425

a n (kg) 778 655 698

la ^ i|5f 1^ (%) 25.6 22.2

m m n 7. 18 6. 34

m n 2. 47 I. 81

D c p 0.85 0. 73

T D N 6. 41 5.48 6.62

1^ s s (kg) 322 351 356

p --7.ZW1m (cm^) 43 48 47

y (DJ^ $ (cm) 6. 0 6. 0

m (cm) 2. 1 1. 7 2.0

^mm m (%) 73. 1 73. 7 73. 5

m (cm) 5.3 5.6 5.8

m (BMS) 2.2 3.0 2. 6

N ^\ m -x

i)^iifp4=^^m^. 2000.

: Mffl



rs5:
1.

2

3

4

5

±J

0

m ±fe

mmmm

(2ooo«)

111^3338 (82.6)

1995^10,^30 0

1999^1l>^ 26 0 ^5 2000^11,^ 24 0

U

r

L ft ^ ^

(^m' m:^)

r ^ ^ ±

(^tl •

hh^<2

(jE^ • ^H)

6 . jfe ^ :

Ba^±^

(^It • ^:^)

(Sbtl • i-^)©4= hh^< 10

(wm-mm)

7.

# ^ 1 2 3 4 5

^%± S 0T ^ ^Jc %x ^

0 1999. 3. 22 1999. 3. 10 1999.3. 10 1999. 3. 6 1999.2. 28

ifl m •^•tC^ 0 Ltf J:

# m W±Bf Bf m

iKmm M 6(5 $ H

^Srfi ±Iftt

43

6 7 8 9 1 0

^1 10 ± : ii

1999. 2. 24 1999. 2. 22 1999. 2. 21 1999. 2. 21 1999. 2. 20

< -5^

m ^ Bf :lbIl7(D9 ^^'M± mm

^±9f alJI|17(^6 H ^'S±

^!lffi:^t mmn

8.

1 2 3 4 5 6 7 8 9 1 0

B# 0 ^ 249 261 261 265 271 275 277 278 278 279 269.4

m th B# i^ fi(kg) 207 206 253 201 241 167 181 221 214 231 212. 2

mr fi(kg) 504 534 616 524 564 485 482 536 506 518 526. 9

i0¥^±if«(kg) 0.82 0. 90 1. 00 0. 89 0. 89 0. 87 0. 83 0. 87 0.80 0. 79 0. 87

1^ fi S (kg) 316 329 378 312 342 289 302 330 313 313 322.4

n - ^ (cm^) 46 41 48 41 43 37 39 46 42 45 43

A " 7 (D ^ (cm) 6. 2 6.3 7. 1 6. 2 6. 4 5. 5 5.8 5. 7 5. 2 5.5 6.0

^ T ^ ^(cra) 1.4 2. 4 2. 5 2.0 2. 5 1. 8 1. 6 2. 0 2. 3 2.5 2. 1

m m ®(%) 74.3 72. 7 73.4 73. 2 72.8 72. 7 73. 1 73. 3 72. 3 72.8 73. I

m ^ ^I(BMS) 2- 2 3 2 3 2+ 2+ 3- 2- 1+ 2.2

^ # A-3 A-3 A-5 A-4 A-5 A-3 A-4 A-4 A-3 A-2
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nmm2

0

m m

mmmm

^•^mm

^38^ (2000)

(2ooo^m

111^3420 (82.4)

1996^4^ 12 0

nrnw^^m^mm

2000^2^ 4 0 :^>h200l^2^ 2 0

(.&1® • ±m)

(^m • i-^)

^ ^fccic? •

(^m • :km)

r -•£ ^ •

L- m@4= ^ h ^

{wn.^' if^^)

6 . ifc. Wl '

w,

(isaoj • SB)

H* m

(,^®l • Asi)

(«• ^^)

W>20^-f^

♦ Am)

7.

# ^ 1 2 3 4 5

Is ^ m ff?ffll013

0 1999. 6. 5 1999. 6. 2 1999. 6. 1 1999. 5. 26 1999.5.25

Ik ^3J; Lt>5 {i

# m ^ Is ^i|±^ 0t m

AfilS li^ffl m fi|5

0 flil ^iim ^fgrff mj:H HUtt

6 7 8 9 1 0

m ^ }g :|l: ¥ W

1999. 5.21 1999. 5. 20 1999. 5. 19 1999. 5. 10 1999. 5. 1

;6^'9 ct L X>^X X>fj: d

±m m ®

^ tK 7X

¥mm

8.

W4=#-^ 1 2 3 4 5 6 7 8 9 10

B ^ 244 247 248 254 255 259 260 261 270 279 257. 7

m m i^ fi(kg) 213 193 219 202 197 205 218 246 205 235 213. 3

S(kg) 600 564 616 554 536 548 542 636 550 614 576. 0

10 5iii^ii{$:fi(kg) I. 06 1.02 1. 09 0. 97 0. 93 0. 94 0.89 1. 07 0. 95 1. 04 1. 00

U; [^ g fi(kg) 367 332 373 338 330 331 334 402 339 365 351. 1

u micrn') 57 45 45 46 40 47 52 52 42 52 48

/^ "• 7 O /? $ (cm) 6. 7 4.8 5. 9 6.2 5. 7 5. 2 6. 5 6.4 6. 5 6.0 6. 0

^ r W /?(cm) 1. 6 1. 0 1. 7 2. 3 2. 2 1. 3 1.4 2.3 2. 0 1. 3 1. 7

mm mi%) 75.2 73.4 73.0 73.2 72. 3 73. 7 75. 1 73.4 73. 2 74.4 73. 7

m m ^ ^(BMs) 4 3 3 3- 2+ 2+ 3- 3 3- 4 3.0

^ # A-5 A-4 A-5 A-5 A-4 A-4 A-5 A-5 A-5 A-5



^

I m m

SEWIS^^fr'feo/r^::^, \iiT(Dt^^X'$)-Drzo

1. ^wsicJtT'(±, i0¥i^iiM, ggmIlxM4ocfc^^'l^Mg^^^3^5v^r, mmz^Mtiimi,um^

2. i^i^s5cM-C'{±, mmm,

tZo

4. ^®^®^T^yMsJctr{i, -feU>, ^VD^i/>, D^ i>>^*ci:t>'U

< , b;^5^i/>{i, 3*^(Do ^ >^(i,
^ fco

rfT|fiEr'Ev^^^i[^A^I^.S?)6tl/ro

n ^ m

(r±j Jii±®sij^) {±, 27.2% um^) ±

®¥i947.6% (1998¥) ^tb$x br^£v^^ki[^^zfe t), t5l^®IS^-^J^S0;*cgf5^(i,
bT, SEWIWP^^^5£:^

t^^mzh^:L}Lt-h, ^m>[^^m^\.'::>^wmz^u%-^^±.^^^tz^(^mt^mm^<DmtLt^

^ ®T ^ y ct /P^X ^ V^T $:ff ^cO o

in

1. mmmm

2ooom^tf'^mm\^izt^i-^xnmbrzo

2. mum

^^T-^m^nfc{*S^s^30kg®LW-D, WL • D®5016sl^8s^ M40I) "To^

2E{lE;9^b:to

3.

(^®E) i:3'V3|ffi^:fe4,U, t^M4't-10%

»-r^E (=r^ffiE) ^m^b, gWfi, SB
fijc^mfi5c{±^2{3^x-ri:4ol9T'^^o Mm<Dmoi.2m, ^tT^2.7m®EM

{iMt, gfi^TkiiUfco



46 ^38^ (2000)

(%FM, n) 2 (%FM)

nmM

r, m m 69.7 72.5 D C P 12.50 12.50

y 7. 14.5 10.4 T D N 74.00 74.00

X H 13.0 5.0 U > 0.85 0.89

3* T 10 0.0 10.0 0.47 0.52

^3 u 1.0 1.0 Y U — > 0.53 0.50

^m. fi 'y tf A 1.0 0.0 h y h y y y 0.19 0.19

i^m. L - U i/ > 0.2 0.5 m 1998¥)iS

^^Jl/ 0.6 0.6

\ kg ^ tz ^ fffi 40.6 50.5

4.

Ltzo

Dmmijm

""cmmLxnti^'Dtzo i^Eh^jSsi,

^'nta-Dtzo

1

MBSEiH.ikg, 3^iaE112.1kgT'^ofco SEWBif, lB¥i^iif^:

N m m

M®E(n=8) rfT3^fiE(n=8)

^ B# 1 i (kg) 30.1 ± 1.6 30.1 ± 1.6

^ T m i^Mi (kg) 114.1 ± 2.4 112.1 ± 1.3

M W B ISt (0) 102.1 ± 6'.4 99.8 ± 9.3

1 L (g/0) 825.5 ±60.3 826.7 ±66.5

m u m m Mt (kg/0) 2.61± 0.24 2.54± 0.25

m u m ^ 4
r

3.16± 0.17 3.07± 0.22



47

2 .

MJJ5I¥ (^) (i, M,^E2.29cni, 3'-7)}f6E2.40cm-efe 15,

4

?:t®E(n=8) :3^l6E(n=8)

^ m Ji M (kg) 81.6 ±1.3 80.4 ±1.1

n m m f? (M) (cm) 4.06±0.49 4.24±0.45

(W (cm) 2.29±0.45 2.40±0.47

(m) (cm) 3.58±0.51 3.77±0.55

(3M¥i^) (cm) 3.31±0.42 3.47±0.42

D-;:^ if ® m (cm^) 21.1 ±4.6 21.5 ±2.5

n 2.75±1.16 2.75±1.16

± (sl) 1 2

(9l) 3 0

m) 1 4

(si) 3 2

m ±^1, ^3^2, 3fe<&3, '^^•^AhLtzo

3.

®^fii^ ^5(I b fco

Lfg (H^^), m m^m), Mi =^vl6E-e^£v^^kIf^
t^M^^fltzo

as i^©s<b^6^)PJJ^fii

^®E(n=5) rfV|SE(n=5)

7X ^ (%) 73.2 ±0.6 73.6 ±0.6

0.79±0.06 0.80±0.04

m mm ^ {%) 30.1 ±1.4 30.3 ±1.4

m Lfii 48.4 ±4.8 43.7 ±3.6

afit 3.8 ±1.3 3.0 ±1.1

bfit 6.7 ±1.5 5.5 ±1.0

4. |^0iSit7^5y

mommy ^ ^6 jc ^^btzo
-fei;>, T^=.>, ^VD-rv'>, D^ i;/>:fccfct>'U S^>{±,



48 ^38^ (2000)

6 (mg/lOOg)

^0SE(n=4) 3*^ffiE(n=4)

(Asp) 1.50±0.16 1.65±0.21

X 1/ ;r - > (Thr) 7.21±0.66 7.42±0.77

-fe u > (Ser) 4.57±0.17 5.31±0.72*

^ > m (Glu) 12.26±0.34 12.92±0.84

:/ D U > (Pro) 3.49±0.08 3.89±0.40

^ U i/ > (Gly) 14.96±0.33 14.82±1.60

T ^ - > (Ala) 37.68±1.69 42.40±2.82**

i/ 5^ > (Cys) ND ND

y\' U > (Val) 5.28±0.30 5.75±0.50

^ f- :t - > (Met) 1.38±0.25 1.41±0.30

-f V D ^ i/ > (ILe) 2.40±0.06 3.19±0.46**

n Y > (Leu) 3.34±0.35 4.99±0.70**

^ D t/ > (Tyr) ND ND

7x-;U77 — XPhe) 30.49±3.63 33.92±5.68

b X 5^ > (His) 182.44±2.23 175.14±3.59**

U > (Lys) 5.62±0.64 7.61±0.28**

T ;i/ ^ - > (Arg) 3.47±0.50 4.44±1.27

It 316.09±1.46 324.85±9.53

m) ND{ii^aiPS^i!iWT^/TN-r<

2) He:P<0.05, **:P<0.01

5 .

mi (H/bI)

M®E(n=8) n*-^16^(0=8)

ffi 26,195±3,888 25,756±3,683

m n m 11,286± 582 13,333± 913**

14,908±4,278 12,422±4,327

a 1) , ±^389r, ^^sssfi,

^^^270RhUfco

2) **:P<0.01

3)

V #



( 1) 49_

v^^o ttz, ^uou.^

tl^o

m^mu, :J^ie(Dlkg^fcbM;?)M47RhMT'^ofc3^^s^^b, 1 !5 ,

VI ?i ffl 3t

2000, ^^tJitxD^m, 25

2)s^:fe^i§fti^^, 1998, (¥fijcio^i~i2^), 33

3)iJjJ®fi^ • ^itJII^ •1999,

{\)mt-nm.nm^\z-^\if37,71-77

4)0^7k^^M^^7KmM^g6*S^, 1998, . B^(1998^I}S), 39
5)®Ba^H • 2000, A'>HMIIfilcl^{i$a, ^
\5^±m, 159-160

6)m^7m'^m^7mm^^mMm, 1998, B^g^#Mi^-E(i998^i}s),
DB^mmuw,^, 1991, mm^m:bmMmmm

B§ia47^7^ •

9)0^:ts&^4^x^^, 1996, Iff • 499-508,

\o)^^m=.m, 1983, r^ymmn^, 68-69,
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(7)-b;u7 u

9mm s^*iSA »«

I $ if?)

«sm».iztsi-ti-biiy^<)-->-:/Atii3m!i:/i^<Dmmm^, »«•««,

E*iJ;Ot7kiStitB#i£:7kaEi;iSSb, 5iaEiS»SfTofcJ;c?.aT®ie*i:'&:ofco

1. Bsrtsfefiai, gfmgptsaiffiicE^a-t. st^fflisnM^fetbgetst, js^jcisnsgc

eii, #tBaiT-S>0. #m®T-li;, :t;S3EA!ar«El;tb'^#SCi5nA!'>%3b>ot.
2. Ci>ufflass*«,^)t-ftb«tsi:, :l-A"3Ejb!MtjS< , »:v^T-SttET-® 0 . 7kaEASfi-fe

3. 6.5R~6.8RT-fe^t,

4. Saffl*ffi£<feaJS!;43ltS«ii*ffiffl25P5/kg-CaS:Sf 2.};, IBlsSit >3a»ft#l±5.8~6.0

nT-;f:S3(;tb'<SatAsg<%So SSsSffitSSTtftT-. LTIiJffl rT^IT-

nr^^s<,

1996^tttA®*S:S:*Jffltfe*aSt6«^««"'CiSMASaSA^nfco Sfc, 1999ip(;

liS ?, C®Ui; Jfe-rjT V> S,

««tfc!bs, tA>bie¥ffl*asii»m®£'®ttjb>e,, ®rt

xtmt^comms^m^zoiisA^mxLrz.

Jisl-tttt, iB^S^iJ;U=:t:«3f'<iSa«tLT®SilS®SJfflttt:ourlfeWLfc®T-«®t5»

m «*433J:o::^jS

1.

Kife(±, K»I ^2000^1 M)!)>?.5M, iS®II^2000«lS8i?A>e>12M®)«iaC*;i6bfco
2.

tt»4. ^RIBIAammCJSVNTKiifibfeo
3. K«!E»

ttHE^a-li. i!t»t L-ceS®iM6>^^^:^^^£ffl^^fe3|-^^3AE. )IMg®Sl^;t:93

E, SatSfflv^feSiffiE, tc43VN®g®®tb«T-(i«B«rtffl7jcftS:B#47kftEa;lSSLfeo St.

;r;(f3Ai4K® IT-,



(7) 51

4. munm

hmmi5\zn\:L-^fitzr^^xh^o

Si

7jc^^l: ^7Xffi

(%) (g/i) (%) (%)

;r;b*rJA l~5nim 31.2 224.8 416.2 314.1

5'^9min 33.5 187.8 302.5 215.1

5imn2H::8' 8.2 57.6 781.0 803.0

5.

Umtm(Dmm^m\\zmLtzo UM.Um\t. (338.4
m\ ±mm) lEM®P^P{i3.0m, ^ff^5.9[n, ®ai7.7inS geIllsM^^(i20slT-,

i

5.9m

it ^54

S^tHP

6. iiSiii

mi(D^o\zumtm^'iumz^^L, 4J5^$:ci3^gp,

2,

mi^n

mz U^UmP^(DW.^

^2

3 : 5b^55:!^?5nTV^^t^c^

2)(c^a>a)fgjt

^1, ^^®{;:^3v^T•fe^>b^t)7b^-sllv^n:fev^ dg^nrs^fiM) ^2,



52 ^38# (2000)

^3

^V^{I:fcH^

tBil)

Y7.^7u-9"^(om.n^xmWi^tmh, 7A'^«yh§a®

;^-:^*30.33in% ^«3kgh b/io Sfc, Mli^T:^'3 ^3,100n/m% ^lft^254o J;t>'40H/

kghb/io ^it®M25R/kg{±, , 40H/kg{±?4'limST'®lll3^»jA

4)7K^^ADlc<i:^,/c#:d®l^i4(DSS,

m.nUia\^i\:.(Dim-^^mt^tz^, -ti^-Dk, ;t;*33B^Jcfct>'^i|lt^tl^n500cinnz^g7j<^25mlTo

v^^nb, ^®iPjScfc<M^b, \iAxiy^)>^'-iz^±'X:n<rzrz^ti:t^ih^mM, mn(D^m^^v'
C®)l^{i7K^i^ijn^Htl:>b5375inHr55:^^T'< tiMb/io tfc, ^

tJSl:l:t(i^l^^i|^Sl:{3^1-^»nb/i7XSa<^Sy^hbfco

17

1.

it)N-®v^n^^$:gl3, III4{r^^bfco

mi^^-7:tiS^km.23, ^IKE1.70i:^t£E{cl:b-^7l-;^"nAEAq%7KipT-W^{3v5

M^'Ptiit^'orzo J|&fflgPi:ct3^gp(if^E{cW^'fcM(i|gS!)e)n^>?)^ofco

EMf^{;4bHM:43 4j{iv§nsgPjiL{±,

^ ^ ® 7k^ II& ilxH ct ^ ?fg ;ta V̂ 'fb ;!)S le 3 19t V̂ o

<n
dn

4
ur»

a

♦ :t;V3AE

A

- { J i

a) (p<o.oi >

133

<n
Hi

i£

2 -

tt) S??^[igi;Weilfc'9 (p<O.Ol)

114



(7)

I, I^r43^tS{I^3V^0M^IlI5, mQlZfr.LTzo

^I4oV^T, tiS^m2.02, ^^|£E2.57, 7K^$feE3.05i:3EF^^n^n{rl%7kipT-Wa^f:
^tl, :t:^*:3AI2:6sS^fi< , 7K?$fel2;(±ft<fe>iiA='-:jfco {3:feV^-C, tiS3^^
2,36, ^i&E2,58, 7Xi5tE3.22^3Er^^n^tl{-l%7kipT'^®55:MAS|?,to I
ttii-otzo

53

flst! 2

C

B T
f 1 r i

-

;e-;it/='AE

(p<O.Ol)

Tki^E

His um I lcfclt-slcfcl^0^sjt

:t:tf^BK S-JKE

?$)S?5-§-rai-^SIIfc0(p<0.0l)

7Ki5feE

me ISSJ n icfc(t^(cfcL>0fiJt

3.

it)is^0f®ffl sl^ X ^ miz ff^Ltzo

101li^/rbitMf5efflS(±, ;r:^*3AE0.0021ra^ (0.47kg) , 0.0042™' (0.24kg) T-fe
(0.41kg) , ^|ftE0.0039[ii' (0.23kg) ttH-Dtzo

lS10^fct)St)fJ4f-^#{±, IS^I-e, ;r:^*=iAE6.5H, Si&E6.0R4SJ;t>'9.6HT'fe 19, IS^IIT-{±
;r^*nBE6.8R, ^IKE5.8R43ctt>'9.2Hi:7fco/ro ^i£®#fffi^25R/kgr'iS^1"^

u.mi

c^EE ^EE

(m) 20 20 19 20

( HI) 11.5 15.0 13.0 13.0

^nmmm (mS kg) 3.795 495 4.29 429

IE w ^ ( B ) 91 103 105 92

IBIsS^fc t) »!|sffig«S(B'/lS • B) 0.0021 0.0042 0.0022 0.0039

// (kg/a • B) (0.47) (0.24) (0.41) (0.23)

lBlIlafe^)®3|s^f^l^ mm - B) 6.5 6.0, 9.6 6.8 5.8, 9.2

m icWfffiii, :r;«^33,100H/m\ ^|fi25H:fe J:t>'40H/kgi: bfe,



54 ^38^ (2000)

4. #ISfc,^UJ#|ga(7)^{b

7Y.^mw\zt^tiioW.WL(D^i^^mi\Z7rs\^fzo

;r;^3rJA{i350Inl^r'7X^»{Ih^)^^V^al:;^)Slg^I^U, 375ml (^tJSStb : 334%)

tta-Dtz. sfi(i-^<bbfeo

;r;tf=^Bii200^lltr•7K^^^J!J^^3h4^'5:l^®M7!)Slgj!J^U, 225inl d^^^SShb : 239%) T'7X^iaiat*c^

tta^, ^0^Sa(±-^<bbfco

^ilK(±250^ll^T•7k^^^)DtCi:^,^^l^aM>bsMPb, 275inl (^tlMMirb : 954%)

»9,

moM) {ttiS-3k2HA%, tiS0B2\5A%, ^IK803.0%T'fe ^

tl§7Xa$:±Ill-:>/io

m 250

0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375

7k5>^SnS(ml)

1117 7X5^;^iiaici:4,/d:5aS®l^'fb

7\^^mmiz nmomh^msiz n^ttzo

;?|-;^3rJB(il25nil^-t:7X:9^»{C^^>J&:VN§aAsiiiJDU, , 200ral^i]a^§a

itmzOcm'X-^itLtzo

200cni'r--^{bUfco

n 500

tit" 300
A—

o--- ;i-;V^B

-^1 A A A fr ^

I \ I-

0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375

7K5i-^^lPfl:(ml)

HIS
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^ a S® ^ 09 b fc o

:t^*3A{±350iiiisr-7k^»{iat^^v^§amAsiiijpu, ^(Dmmzog/n-^itLTzo
:t;b*=IBtt200Illltr-7K^tt^::i:^)^V^§am:6sJi^^L/, ^(D'^me5g/J-^-ZitLTzo

i50mmmt:^mmmg/i^m^, 250rai»^^i^

1150g/iT'-^<bbfco Z0Ztt^^,

^mm^mkg/rn' (g/7)

1400

1200

1000

« 800

» 600
^4"

400

•a... ±if:nB

0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375

7K5^S5»nS:(mi)

1119

(D:ti1-=immi5^tmti:^ , Y-T.^ryu-^m-rim

J^^l±cD:i^J:t), -fe;i/7^ tit&^©7k?5fe
br®S^0^Jffl{i?fSfevWbl95±®fci6(3

}L ® cfc $) ^ o

V ?i ffl :1c

1) m^n, 1988, 51(4)
2) 1993,

3) ^m^m, 1993, 16-76, tt0?£A

4) • ^tmm • i^mmn, 1995,

33. 93-98

5) 2000, ' m^mmm

1f-Wffl*3N-, 83,

6) 2000, mtitmM(Dm\' m^mm\^

v-mmmmn, 88,

: i'^miEB, M^m{\h
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(8)lSI!;i 51 i HUcDtfeW

»7KigA {?«M »*«*

I s m

^^S^57Xffl@?«^««®l•oT•feS»-^.S^^«^ffl^aM|!0£l.OO^lmK, O.TSminE, O.SOmmEJiilK

0.50.iinEtiSteb. tfet C 51ilTfflJ;i3 0 T-fe o&o

1. »g0.10nini5fe!»®'fefflA'51.3%T-*fe^< , ®g0.30J.:i±0.50iiim7feiS

2. ^•5^^i:JlS»»KK!S^i4. <:fe5ISi^«<S:^fco l.OOmmKttO.SOminEi:

0.30mniEl;JtbTl%7jcipt#iiicft< . 0.75nimEt40.30niniEtT5%7kiSSt*ittcfiU(t^mbt,

bfeo

W±fflCi;J;»). ^^Rii^^57XS:il!Lffl•r•5®^i;l±!#«tlKfflKt£AsM»•^»^). WSMfattO.SO
niiii4SiiSJ;%.5AS, ^ 6Cll|lRS)fJi|«!l7k»^a&t§5eWTif, ffiTkfflKa*!#®SjgS t)®e^«

iffliMliSttM»KRS*-C0.30iiimi;*a)S:Sffl;ftA>ofc0.50imA!aa-CS>5J;#xe.

n «i ®

Sbr^^aattt^>5o i§7K®«i4-»ffl«i:brHiS^»fflaii5fT%t)n-5. ia!S^««®ift:til:b

^tts«bTas?na''. tfc, asbi^t4#ii±. , iHiiRHff5»®7j<^#
J;$nTV>5, ^61;, 0®«®0iRai^iiifflSPaHtJ;0S«:5*'nsAs,

fflaHfgC<t5lHllR»l^®x-i't4'>^d:li« ^Ct", i^,l^®iHalaPHCJ;3*g^lS:l:t®tb, SiE^eiP
a iBna w b & ® T -r-5 o

in

1.

a»li2000¥10BA^62001¥m£-CHStbAc«

2. #IKA5U

¥®!);^x>L':^^>y->iT-ffl@Fa®AS0.30mii, 0.50iDin. 0.75imii43j;tn.00inniffl'feffl

Srttfflbfc, «tSiSJ;l)«ftiattttS«lCmbfc<,

msr^Pi

(ntm) (mm) (n/mm^) (%)

1.00 16 0.57 682 46.8

0.75 20 0.50 690 47.3

0.50 30 0.34 685 47.2

0.30 45 0.23 691 45.7

a) : i'i">?^s&b®a®»
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3.

Sf^trJ:b^0##^bfco
(lOxlOcni, m

gP^PiZ.OOmra, 1.00mm, 0.75rani, 0.50ram, 0.30mra:fe<tt>'0.10mm) U
^Lrzmm^/v^±t^^mLtzo losxr-^
^U^tlMa^ltiliJbfco O.lOmra^?i0^)®(i, |^l;ffP^^®^tlSA^e>0.10m[nJijl±®fgtIa^^U
^iv^T^mufco

l.OOmm^mAUV^'" i:^n, Sfc, ffl@r^PiO.lOmm0-fe®{i,

>bSE:: fflSr^PittSig^ !3 ^:^cC:b^ofel.OOmmE, 0.75mmE,
O.5OraraE^^J:T>'O.3Onim|204E^ig^bfco :in^(D^^\^^1<zm^i^o:>^7k^MtZtlZX\)m^n'^tJ^
Mbfco

U, m^7K(D'Smmm (suspended solid J^^ITSS) SS

mmm O.lkw 3450rpm/60Hz, 28Jt) ^fflV^r4E (1.00mmE,0.75ram|2,
0.50mmE45J;t>'0.30mm!E) r-nmitm^ntn-otzo ^tz, bfco

v-yyMt, ss?ijt^&]:b^uTi^i^^f#
tzo SSiiJgiPiJ^{i,

1.

^fio. 1Omm^rn(D^(Dtm.3%tmi)W\'^tm< , Mi-

2.00mmJii±24.1%, 0.10J.:Jl±0.30inm^?i8.6%," 0.50J-;l±0.75raiii7fe^6.2%, 0.75ii^±l.00imn7fe?i5.0%,
1.00J^:^±2.00min5fe?g3.6%i5cfct>*0.30J;^±0.50mra5lc^l.3%T-feofeo i:1.00mraE27.7%,
0.75niraE32.7%, 0.50nimE38.9%:feJ;t>'0.30inmE40.2%®|^^^AS||^^nfco

m

2.00SX±

1.00~2.00

0.75-1.00

0.50-0.75

0.30-0.50

0.10-0.30

0.10^®

^3.6

0.0 10.0 20.0 30.0

^^(%)

40.0 50.0 60.0
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2.

^^V^©IS@F^Pi{Ict^SSP^^^^^2^CT^tfco )Iv57X0SSiiJg(i,

^f>7787~15240mg/J©i6iar'^i&l., ¥l^{i:10594mg/J T-fe ofee 1.00raniE;{)S
26.2%, 0.75niniE28.9%, 0.50ininE33.0%4:5cfct>'0.30inmE34.3% (3, 1.00iiiraE(i0.50inniE, 0.30rani

E{l^Lri%7Xip-eW^{l, 0.75lnIllE(±0.30^lIn!2;^C^:^tT5%7Jcipr't®^-^£V^fit^^^b/ro ^tz,

1.00raniEh0.75mniEr^, 0.75iiiinEh0.5mniEr^;fcJ:t>-0.5ininEii0.3minEr^{r#^55i:M(i5&A^ofco :L(DZ

niniEc!)0.0033i:i^{i0.0028i:(5(5P1i/d:fii^^U:^3o

60.0

50.0

? 40.0

4H ^®"''

w 20.0

lO.O

0.0

60.0

50.0

g 40.0

« 300
£
^ 20.0

10.0

0.0

n=21

SSiiJS

(mg/ 1) (%)

mi^7K 10594±2080

l.OOmmE 7698± 923 26.2±7.3A

0.75minE 7420± 908 28.9±7.3a

O.SOmmE 6953± 689 33.0±8.0B

0.30mmE 6840± 763 34.3±7.4Bb

l.OOmmE

y = 0.0028X - 4.70BI

= 0.S993

60.0

50.0

g 40.0

%30.0
&

20.0

10.0

0.0

0.75mmE

y = 0.0028* - 1.8058

R' = 0.5732

5,000 10,000 15,000 20,000

W7kssa®(mg/I)
5,000 10,000 15.000 20,000

)S*SSSa(mg/l)

O.SOmmE

y = 0.0033X - 2.429

R' = 0.6763

5,000 10,000 15,000

fls;kssaa(mg/l)

20,000

60.0

50.0

gs 40.0

30.0

EJ5 20.0

10.0

0.0

0.30mmE

y = 0.0028X •• 4.187

R' = 0.5928

5,000 10.000 15,000

W7KSSa®(mg/l)

02

20,000

3. a!!i,5>«.Uttl:J:5ssi^£^fc-cta:|=|iR0)eia7k»#fi

<'SSSirBSSffllRlCfe-pitc

^57kfflffl^SIS®igltt^3^^T, iafg«-««l±40%W±®SS»S*i±iaST-^#-C^V^'" t$nT43!).

SfflT-40.2%, i6«)^5^^«®SS»S*r•38.8%^;J6:^fe^^:A>e>^), fi^^)i>a^^«®SSK^S*ti40%



(8) 5^

S3 liiti.SN-5l>iBllCc):'§>SS^jfei^fecJ:t/[5]i|Rll)^'fel7K5j-^M
Jl7K

SSii® ssiim ssp^i^ 7X^^a

(mg/ 1) (mg/ 1) (%) (%)

l.OOmmE 10377 7850 24.5 79.0

0.75minE 10941 7080 32.2 83.0

0.50mmE 10910 6555 37.4 83.4

O.SOminE 10949 6439 38.8 85.5

(^n?®) h\^x(DWiW^< > '^^(Dmm,

/^)5M^bV^o S/r, ^ti

o{^dr'IIliR©ff^tl®7K^^M(±i^< 'S: l9 0g:'J®T-^=aSt^M|S]*s0^6nfeo

i(imgT'$>t), SS|^S$>b^e>a^'Si:$lir^(l{i0.30mniA5}gg^:^^;S^s, ^
®7jc^^l:^T{f, ^gP^PKiSSP^i^T-O.aOmm
^ rD/r0.SOmmybSig^T'^ ^ ^ e> n ^o

-e ^ ^ X ^ b-7«?I?{I cfc^2)tifco
^e{::BODP^ife^{cov^

T ^L.T ^o

V ?l ffl :S; M
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2) 1999.

K7W1f-fi?^^^fflS^, 68,
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4) 1999, r§7RMMi5®iSlt,

hvWif-Wf^fflg^, 85,
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