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200 /mL
100-150 /mL (36.67%)
200 /mL

150-200 /mL 200
/mL casein nitrogen CNN 100
/mL soluble nitrogen SN
- proteose-peptone PP 200 /mL (P<
0.05)

200 /mL

200 /mL (P<0.01)



200 /mL

150 /mL



87

(1986

Randolph, 1970)

30-50

80

1999

WTO

1997b Eberhart et al., 1982; Tallamy and



80
39,600 87 129,106
80 10,307 87 32,912

( 1999)

(ultra-high temperature sterilization UHT)



(low temperature long time

LTLT)



Saanen
Toggenburg Nubian French Alpine

L amanchai Nubian

30-50
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( 1998) (bloat)
(ketosis) (lactation ketosis)
(enterotoxima) (milk fever) (foot rot)

(mastitis-udder inflammation) ( 1997)

()

45

35

A. 15 1.0300 - 1.0340
B . 3.2%

C. 1.0

D. 45%

E. 0.12% - 0.17%
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Gall,

1981 1985
3.66x 0.38% 4.43+ 1.19%

4.33+ 0.30% 13.53+ 1.49%
()

0.536 %
0.364% 0.110% 0.042%
(Parkash and Jenness, 1968)

0.749% 0.534% 0.172%
0.044% Singhetal., 1972

9%
5% (Grappinetal., 1979 Kataskaand Nakae,
1972)
( 1979) a -

(a -lactalbumin) f - (B - lactoglobulin) K -
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(k -casein) B - (B -casein) O -
(0 sp-Casein) (homologues)
o s - (0 s1-casein)
a g -

(Brignon et al., 1976; Brignon et al., 1977; Whitney et al., 1976;

Jenness, 1980)
1. ag-
ag-
ao-
(Alpinegoat) " (high type)
(Saanen) “ " (null type) (Ambrosoli et al., 1988;
Jenness, 1980) o - a g1-

(Brignon et al., 1977)

a g- Jenness, 1980
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B -
B - B -
5 6
Creamer, 1974)
3. K -
K - 171
K - 169

1989; Jenness, 1980)

213

(Richardson and

4. a -
a - 123
a - 12 a -
220 120 mg/ 100mL (Jenness,1980)
5 B -
B - 240mg / 100mL (Johke et
al.,1964) 162 B -



6 Cauvinetal., 1977,
Jenness, 1980 B -
(Alexander and Pace, 1973)
colloidal Ca colloidal P 1 0.044 0.02

O’ Connor and Fox , 1977

2
4.5%
1979; Jenness,
1980 triglycerides
(phospholipids) cholesterol esters
( Jenness, 1980)
1.

Klobasa and Senft (1970)
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C12:0 - C16:0 C18:0

: (stearate) (linolenate)
Cis0 Ci20- Cis0 (Jenness,
1980) Ceo Cso Cino
1979; Jennesss,
1980 Gattuso and Fazio (1974) Cio00/ Ceo

Smeyers-Verbeke et al. (1979)

15
(Jenness, 1980) (caproic acid, Cg)
(caprylic acid, Cg) (capric acid, Ciop)
(goaty odor) ( 1979; Darnton-Hill et al.,
1987)
2/3 (Parkesh
and Jenness, 1968) (Cso- Cso)
(Marai et al.,
1969)

(Mills,
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1976)

30-40mg/ 1009
8 - 10mg /g 40 %
(fat globule membrane; FGM)
(cholines  PC)
(phosphatidyl ethanolamines  PE)

(phosphatidyl serines  PS) (phosphatidyl inositols
Pl) gphingomyelin SP (Keenan and Patton,
1970) Kataoka and Nakae(1972)

33.3% PE 25.27% PC 6.9% PS 5.6% Pl  27.9%

10 - 20mg/dL 65.7%
42%
(Jenness, 1980;

Keenan and Patton, 1970)
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1-10i
(Jenness, 1980) Singh et al. (1968)
63 30

12% coal escence

agglutinin cluster

Jennes and Parkash,1971

1.64% (sdicacid) 3.28%

hexose 2.83% hexosamine 0.17% (Singh et

al., 1977)

4.0 - 4.3% (4.8 -5.0%)

(macro- polysaccaride)
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( 1979)

(neonatal hypocal caemic tetany)

1979:; Daraton-Hill et al., 1987

( 1979; Jenness, 1980;

Lopey et al., 1985)

A (retinol) (niacin) B1(thiamin)
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B, (riboflavin) (pantothenate) C(-

ascorbic acid) D Biy(cyanocobaamin)
(pyridorine) (folate) (Darnton-Hill et al., 1987)
A
6
ug/L 50 - 55ug/L
B
plasmin

Babcock & Russel 1897

somer, 1938
(endogenous
milk-proteinase)

plasminogen

pH Lys-X
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Arg-X Lys-X

Arg-X Bastian et al., 1996

Bastian 1996

Halpaap et al. 1977
200mg/L  0.3mg/L
pH 7.4~75 37 Humbert & Alais,

1979

pH pH

Kaminogawaet al., 1972; Kaminogawa & Yamauchi,

1972; Reimerdes, 1983 Benfeldt etal. 1995

80



B - Yamauchi & Kaminogawa, 1972;
Kaminogawa & Yamauchi, 1974; Gorden & Groves, 1975;
Andrews, Eigel & Keenan, 1979; Snoeren & van Riel, 1979; Eigel,

1981; Andrews & Alichanidis, 1983 B -

Lys®-Lys”, Lys®-His'®  Lys”-GIu'®

y 1-
f29-209 vy 2- f 106-209 y 3- f
108-209
, 1989
plasmin activity unit
1mL plasmin urokinase- activated plasminogen
pH 7.4, 37 450nm 0.01
plasminogen- derived activity
45.3£13.0 U/mL 26.3+ 2.7 U/mL

48+ 42U/mL 6 7 12.4
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+ 9.9U/mL 72 15

plasminogen- derived activity 10
90
Grufferty & Fox 1988c Humbert & Alais 1979
1.
Grieve & Kitchen, 1985; Saeman et al., 1988; Politiset al .,
1989a, b Politisetal. 1989a
25 /mL 100 /mL
0.18 0.37mg/L 0.85
1.48mg/L
47 4.0
29 /mL 130 /mL
107 x 10°U/mL 230 x 10°%U/mL Politiset al.,

1989b
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Saeman et al. 1988 Holstein

plasminogen
activator

plasminogen activator

Baldi et

al., 1996
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Politiset al., 1989a
6.55
3.29

Bagtianetal. 1996

Schaar, 1985; Schaar & Funke, 1986; Bastian et al., 1991b
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Holstein-Friesian

0.27-0.53mg/L Jersey cows 0.15-0.37
mg/L Richardson, 1983b Swedisn
Friesan Jersey Schaar, 1985
Schaar 1985

Bastian et al., 1991a

Baldi et al., (1996)

-0.38 -0.43 -0.40

r=0.49
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(

Korycka-Dahl et al., 1982

Korycka-Dahl et al., 1982

Korycka-Dahl 1982 -
0.88 y -casain casein
0.82
0.8 0.65
Korycka-Dahl et al., 1982
)
(epithelia cell)

(leucocyte)
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(somatic cell counts; SCC) Bachmann (1932)

(polymorphonuclear leucocyte)

(lymphocyte) (monocyte) (epithelial cell)
Zlotnik (1942) (teat skin) (streak
cannal) (large sqguamous cell)
Schonberg (1956) (giant cells)
(erythrocyte) ( nissen's bodies)
()

(merocrine gland)
(apocrine gland) (Lesson et al., 1981,

Drokeet al., 1993)

(cytoplasmic particles)

(nonleucocytic cell-like particles)

5-30u m
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(nonspecific stains) Coulter electronic cell
counts Direct microscopic somatic cell counts
75x 10%/mL (Okada, 1960)  540x 10%/mL
(Dulin et al., 1983) DNA
Fossomatic Method ( Poutrel
and Lerondelle, 1983) Roguinsky et al.(1971)
(overlapping categories) 100x 10" cells/mL
; 50-200x
10" cells/mL
; 150x 10* cells/mL
Haenlein and Ace(1984)

100-150x 10 cdls/mL

()

Dulin et al.(1983)

(Kwai-Hang et al., 1984)



Park and Humphrey (1986)
3.
( 1990)
4,
( 1976)
Anderson(1982) (Staphylococcus aureus)
Al-Samarrae et al.(1985)
(nonhemolytic)
(coagulase negative staphylococci, CNS)
5.

(coulter electronic cell counts)

(DMSCC)
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DNA Fossomatic (Dulin et

al., 1982; Poutrel and Lerondelle, 1983; Smith et al., 1977)

DNA ethidium bromide

543 nm

1996)

()

(Eberhart et al., 1982; Tallamy and Randolph, 1970;
Rose, 1968)
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(1)

1997a)

1990)
(2)

3)

(4)

100x 10% cells/mL

(

1990)

(

( 1990)

1997h)



100x%

10" cells/mL
(Cdlifornia
mastitistest, CMT) ( 1996)
100x 10* cells/mL
( 1990 1997a 1997b Hunter, 1984;
Kaogridou- Vassiliadou et al., 1992)
()
( 1986)
100



/mL

/mL

(

20 /mL 20 -50 /mL 50 -80
80 -100 /mL
20 /mL 20 -50 /mL
( 1997b)
8 6 1
30 /mL 30 -50 /mL

80 -100 /mL

2050 /mL  ( 3) 1997h)

100-150

1990)

7.8 /mL 452

(Gajdusek et a., 1996)

(Muggli, 1992)



1.

Table 1. The number and percentage of bovine milk samples collected from
various somatic cell count categories milk samples in warm, hot,
cool season and whole year

somatic cell count  x 10%cells/mL
20 20~50 50-80 80~100 100

n=18 n=61 n=60 n=15 n=2

Wam
P 11.54 39.10 38.46 9.62 1.28
Seaso
n=35 n=74 n=25 n=3 n=6
Hot

B 2447 51.70 17.48 2.10 4.20
Season

n=27 n=98 n=15 n=3 n=0
Cool

c 18.88 68.53 10.49 2.10 0.00
Season

n=80 n=233 n=100 n=21 n=8

Whole
car® 18.10 52.71 22.62 4.75 1.82
A 4,5,10,11 Warm season  Apr., May, Oct. and Nov.
8 6,7,8,9 Hot season Jun., Jul., Aug. and Sep.
< 12,1,2,3 Cool season Dec., Jan., Feb. and Mar.
P 1-12 The whole year values from Jan. to Dec.
n: Sample size. ( 1997b)
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Fig.1. Digtribution of somatic cell counts in bulk milk at southern area of

Tawan.
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88 11 90 10

600
( 35 )
(2-4 )
()
Bentley 2300 (Bentley
Instruments Inc., Minnesota, U. S. A)) 40

Bentley 2300
(Somatical

& Cal-eze, Glengarry Biotech., Canada)



()

(1)
(2)
(3)
(4)

(5)
(6)
(7)
(8)

(9)

(10)

(11)

2.

Kjeldahl ( 1976)
SmL
(SeK2S0y)
(H,SO4)  20mL
420 3-4
( )
50mL 3-4
50mL 3-4
Kjeldahl
5.5min ( 150mL)
0.1N H,S04

(total nitrogen; TN)

TN%=[(0.IN H,SO,mL )x Fx 0.0014] /

-39-



F 0.IN H,SO, 0.0014

(6) 6000g  15min

ImL
3. (crude protein; CP)
6.38
4. (soluble nitrogen; SN)
pH 1M 4.6
Kjeldahl

5. (casein nitrogen; CNN)

TN SN
6. - (proteose-peptone; PP)

Roux et al.(1995)
(1) 95 30min
(2) 6000g 15min
3 1M pH 46
(4) (tirchloroacetic acid; TCA)(

S1

B S1 ethanol-ether (v/v)

2

10/N

CNN

12%)



(7)  Kjeldahl

8 1 Y PP
()
Korycka-Dahl (1983) 4 5mL
2000x g 15 50mM EACA

€ -amino- n-caproic acid

4 100,000 g 15 milk
serum 1.5ml  pH7.4 50mM TrissHCI buffer 110mM
NaCl 0.6mM S-2251 Vd-Leu-Lys-fi-nitroanilide S50u L

2mM EACA 37 405nm
30 OD 3

(A-nitroanilide)

mol (i mol /L/hr)

()
Roux (1995)
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50 50-100 100-150 150-200 200 /mL

65 30min
10ml 200ul
(rennin solution) 7.8mg/L (chymosin)(Sigma,
R4877)
30 (min)
()
1988
121 12
1-3
15ml 15ml 350x g 5
2ml

15ml 350x g
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SAS (1997)
(General Linear Models Procedure; GLM)

T test



50 50-100 100-150 150-200

200 /mL 480
20 110
176 104 70 417 2291 36.67 21.67
14.58 50 /mL
(1990) 256 50 /mL 2%
50 /mL 100 /mL
100 100-150 150- 200 200 /mL
100-150
/mL 200 /mL
15% Hunter (1984) (1990)
100 /mL (P>

0.05) ( )



155.2 /mL 1435 [/ mL

(P> 0.05) (1990)
36.67%
4 0%
3 5%
I 22.91%
2 3 0r% N=110 21.67%
— = N=104
() I
o o =
— BEn
L | L | L |
<5050-110@00-150- 2=0200 0
Somatic cell counts (xx0, 000 /
2 .
Fi g2 Distributitorc afeldomaunts in bu
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(P<0.05)
()
150-200 /mL
/mL 150 /mL
50-200 /mL

Jenness, 1968; Droke et al., 1985)

200 /mL

200 /mL

Fernando et al. (1983) (1990)

150- 200

-47 -

(P < 0.05) 200
(1990)
200-300 /mL
( Parkash and

/mL



()

150-200 /mL (P<0.05)

Rogers and Mitchell (1989a)

(

()
2

(P> 0.05)

(1997a,b)



2 .

TabPkRe Relationship between somatic c

compositions in bulk mil6Kk

Mi | k

x10, 000/ mgogmatic c

compaasi(t¥)o <160 200 1016 0 >20

Lactose+0.°06 +40.450456 +04099 + 0. "B&

Fat +0.°25 308°A805+0 3242 +30..R0

Protein0.°09 +@B."331634+0 303821#607.°14

Tot al sali'@1 £#Q@12259+84°04 4£Q2.°39

Soblniodnat +0.8..956+x0. 18. 440.128+0118. 39

** Different |l etters in the same row n

P<0. 05
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()

200 /mL 200 /mL
(P<0.05) Park and Humphrey (1986)
(1990)
(cytoplasmic particile)
Parkash and Jenness (1968) Droke (1993)
()
3
150 /mL
Roux et al. (1995) (100 /mL )
Waite and
Blackburn (1963) 100 /mL



1982)

()
Andrews (1983)

(P> 0.05)

(1995)
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200 /mL
200 /mL

(P<0.05)

Roux et al.
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() -

200 /mL (P> 0.05)
/mL -
(P<0.05) Roux et al. (1995)
(Andrews, 1983) (proteolysis)

EC3 4 21 7
140 4 UHT
(Bastian and Brown, 1996)

(Baldi et al., 1996)

(Bastian, et al., 1991; Roux, et al., 1995; Bastian and Brown, 1996)

4

200



200 /mL

200 /mL (P<0.0)

<100 100-150 150-200

>200
0.50
058 0.74 161 0.73 081 135 1.85
B K
B
(Whitaker and Tannenbaum, 1977)
200 /mL

150 /mL



4 .

Table 4. The relationship of somatic cell counts to plasmin activity and the
clotting time

Somatic cell <100 100-150 150-200 >200
Counts(x10%

Plasmin activity

(u mol p- 213+ 422 247+ 52 263+ 58 435+ 7.8

nitroaniline/L/hr)

Clotting time(min) 28.7+ 5.2 34.1+ 46* 388+ 9.7° 512+ 83

*b - Different lettersin the same row mean significantly different

P<0.01



100-150 /mL

(P>0.05)

(P>0.05)

200 /mi

200 /mL

(P<0.01)

150 /mL



1 999 16,674

1986
1997 a
26 (1)-9787
19970
26 (3) :37B1B9
1998
1997
1996
1985
18(2): 175-183
1976
1979 27(1-2): 40-46
1990
1989

1976 16-165
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The Relationship of Somatic Cellswith Composition

and Plasmin in Goat Milk

Po-Cho Lin

Abstract

The purpose of this study was to investigate the relationship between goat
milk quality and somatic cell counts (SCC) in Taiwan. The milk samples were
collected directly from Yi-Chang Goat Milk farm and Fu-Long Goat Milk farm
from No. 1999 to Oct. 2001. The various samples were taken twice in 14 days
and determined the contents of milk fat, protein, lactose, total solids and
solids-not-fat by infrared milk anayzer. Kjeldahl method was also used to
examine the contents of nitrogen compounds. In this study, we devided the
SCC of goat milk into five levels, <50, 50-100, 100-150, 150-200 and >200x
10" cells /mL, respectively. More than 36% of samples werein the group of
100-150% 10" cells/mL. There wasno significant difference for SCC
between warm season (Mar.-Aug.) and cool season (Sep.-Feb.) milk. Among
the milk composition, the relationship between solid- not-fat and SCC was no
significant difference. Lactose content was lowest in SCC over 200x 10* cells
/mL, fat and total solid contents were lowest in SCC of 150-200x 10” cells/mL,
but protein content were highest in SCC over 200x 10 cells/mL. Among

nitrogen compounds, the casein nitrogen content was highest in SCC under
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100x 10" cells/mL, but soluble nitrogen and proteose-peptone contents
were highest in SCC over 200x 10* cells/mL( P < 0.05). Another, as SCC
increased, the plasmin activity and the time of milk coagulation were also
increase, but that was no significant different when SCC under 200x 10"
cellsmL, and when SCC over 200x 10" cells/mL was significant difference
(p<0.01). When produced the long-life fresh milk  with various SCC content
Raw milk, the sediments were increased as SCC increased when it storaged

for 1 to 3 months.

In sum, the plasmin activity and the contents of soluble nitrogen
and proteose-peptone increased dramastically when SCC got up to > 200x 10
cells/mL. Therefore, we suggested that the SCC under 150x 10* cdlls/mL was

better for processing of goat milk.

Key Words: Goat milk, Somatic cell counts, Chemica composition, Plasmin.
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