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EFLEEE SUHBEIAOEBRBALIAF DEIDFHEFNE LUBREZNMER(CR(F TR

BLERATZ B80T, 1Y APOEIBEIE 105 /mL S, 10~3075/mL, 50~400 75 /mL & L1000/
ML EDABIICDOWT, FHBla, HMEH, AN, N-FEFI--7)V 235 I =5 —+ (NAGase),
FLERRROKZRBESR (LDH) BB L UESY /o0& ER L 7o, AiBia%x 10 3/mL Kb, 10~30 J3/mL
B LUV 50~400 A/mL DHBEEICHE W THEFLERR (T WABIREICEELR (P < 0.05) #hnEosh
7o, FLRERAZEE & B & B DO HERZ 2 R L R8I 10 B/ mL KBS LU 10~30 H/mL D 2 HTHEE
7% (P < 0.05) #ERHI. ht4 VREIEILERRICEWTHER L, AiBiRE 10~400 A/mL & &
1000 B/mL LU EDAEZ TR L7z, NAGase B LU LDH EM(ZHEY I TES L 72, HILEEHS
S ORHBRAERC & Y £ 0EE N S UICIBERNMERO T A R SN SHBIRZEL TF DZELI3E
K5 ZEDSHAZIDHEREG S NITFDBIRWCBENNWETH 5.

BAZBEZETR 82 (1), 35-43, 2011

FHFE L, B CDOEMA RS PITHRIBIRECCE
B EOHEENIZ(CREEZEATWS. REIOE
EILEEABAZNROICHER LIRSS U ICEED
LEDR AR EFNIERSHRWV., 0BEFNS
SURMEZHEROZALERIET 5 C & (3, FENIE
DB LUPLEICEWT, £EREBEEZ80E LN
HOEMFEAE DEIEN S L EE TH L. HIBIREUEEN0
DERZRIGMEBRERICLEIBRDIETH S D, WEL
FOEFHEOVHART—, EIHMEE, XMUX, FHH
SMMBBREREDNDEELR(TE I ENRESINTWVWS
(Schukken % 2003 ; Barbano 5 2006 ; Olde Riekerink 5
2007). LA L7an's, KB DEWE L UEFLERES
DNEIHDEEFHILS PICIEEZHMIR(CRI(TTRE(C
DVWTEAA(CEBEBENTLRL. RS DHITICH
WT, WINDEERICEL Y Y TIVEFERTXED, £/
HEBRRELD L~V IC K Y ZNS AW T 2h %
EBLTBELZEE, AN SDIEREMIRT 5 LICKWET
bd. £, HEFLEBCREILICDOVTORITICHENT
FERIFICHB T EDIEBFES LUREICEEL 12
SN DEREDICIEZ BHYIS, FIBIREDIEWIC L B3
RN E, EIHEBRTRONEL KUEIRTRDOD
BHO DFETHOEEFD S NTEBILZNMEIRDZEE

ZBASACT ZEN DS, 4FIC, HBIRL~IL10A/
mL KD EARBIAZELA S 1000 B/mL A LD R FZLIC
H T 2AMEROIEIEEZSHEN S OFERIREHA & D
RICBWTEETH 5.

AR T, ABA2 L ~NIVDEVHIEZLBIR(C L Y5
BEOBEZHL S NITEILZHMERP VNI T B
M&std 2 B80T, aIEY I D OEIMBIEA 10 5/ mL
i, 10~30 /5/mL, 50~400 5/mL & L T 1000 5/mL
LIED 4FBEOAREZICOWT, EFBRR(ITHEI Fpo
Bt MEH HMABELUHBADEBEERTDH
% N-acetyl-8-glucosaminidase (NAGase) ;&4 & FLELRR
JkZFEE:% (Lactate dehydrogenase ; LDH) jEMEA S UN(C
Y O DM ETOEERSTL /2.

MEELUVAE

1. =

HHAIAREZERFZMERS CRESN TV HERK
89 (CRRBRQDILS 46 BBA SRS NEBIEICA VS /.
HEFE 7 ) R P—IVARTRESNTH YHEEETE
BIZECELRSEH & L THEESN. #EAFER I
FooN—5—%2FAL 18 20N #HERERE
VEFLBF (LA (VB F R TR LA T (8~10°C) (S

EHEE 1 KB
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REF LERER 1 SELARICHITICA W, #EEHFE 5 A
~8 BTSN, 2BEIADHEIIE, OIEERFD
FHOOT, aHEYED, ONEIAEFEY T 4~5 DR
L7z, BEFTRL 7 AV TREE B L ZEDI
LUTF, #FATOE) BLUOEAERTLINA—%
BEiR L 7220 (UT, #HZROF) ZEWML. 55
FEAFECKOS~IOMLERBE T2 XAF v 7 RBE
(HREF RAE VY ; ®RIMEEHRA S, R (TERERL
WieFLE L. iYL OB E BE S L HgeELE
10 B /mL K8, 10~30A/mL, 50~400 5/mL & LT
1000 H/mL EAED 4 22 (CHFEL 7=

2. ABRRERED/EEERE

WRFL 10l = EEBEF XA VT 5% FIMEREXRT
#h (B ABER ST, RR) (T2 L 37°C T 24 B5E31E
# L HB L 722 0=—% National Mastitis Council (1999)
DAEICELTEAEL .

3. {KHERIBDRAIE

DEILOEIBIRE (L8R < e L /o EL 1 mL & 1548
faRIE 2B (Fossomatic 90 ; Foss Electric Co. Ltd., Hillerod
Denmark) % A UWERICHREVEIE L 72

4. HBEHOAE

HAFORBROBIE(ISBE T (TRIFLIET ImL%E
R L e uEIgERE (Bioplorer FJ-VKHO1 ; Pana-
sonic, RF) B VREFIRICEL TAE L 2.

5. FLERSDAIE

EHDPDRERR, F /308, FHEL LUEEHER S
DRIE (S, Ft 1t mL &2 LI D IFEE (Milko-
Scan134A/B, Foss Electric) % A WRIEFIBICHE L THAI
T L7

6. NAGase [EHEDAIE

FHEE (2 mmol/L 4-metylumbelliferyl-acetyl-3-D-
glucosaminide, pH 4.4) 200 L [ZEL;+30 L ZH0%, 37°C
TI0AERIGE TR, RiME1E# (0.1 mol/L carbonate
buffer, pH 10) % 5.5mL h0Z, HAEKEST (RF-540 ; &

2, 7E) AW ThREE 365nm & LU ENIEK 450
nm CTRITE L ABXt & 3&E (relative fluorescence unit ;
RFU) %3k 7= (Nagahata & 1987).

7. LDH EHDRIE

Lt o LDHEMDRIE(L, T >V U D LkE % (LDH
VZ7—F“V /TN, /TR MEARH, FER)
FRVWTRISSEWRAEE CEE560nm) ZE8IE L, wro-
blewski unit T/ L 7=.

8. Sodium dodecyl sulfate (SDS) #*JLESR k& (SDS-
PAGE) [C&BhEA vH U DESE

FLit% 2000 rpm, 1040fE 4°C TEROHBER ORISR =
AEtE L. BERCRVEEZY Y SLi@ig SR L
100°C 3 EMIB L 721%, 10% 7 )L A B\ SDS-PAGE &%
ML SNIZhEA 5 /8% NIiH-Image (Higuchi
5 2007) TE=ZL .

9. iEEHLIE

BIERGE IS TE £ BERETRL. AEENDHE
ZEKTE (3 Bonferroni/Dunn D% EHERETE & 1T\ \ER
R5% K% (P<0.05 2HEEL1.

tE ES

1. HEESYEESR

BRI CH (2 FMRBEEL LA D BENEE
KI1ITRLZ FBBRE10A/mLEBOAREI TS
fHERE (T 13.3% (4/30), F#BAA% 10~30 5/mL D
PNEFLT(338.5% (5/13), H#BA2E 50~400 3 /mL D4
BIATIE 90% (9/10), & LU HHBI%AY 1000 5/mL LA
LDOABEHATIF 100% (4/4) THoT-. BwESN- B
[FEBR T ROBKE (Staphylococcus aureus ; S. aureus),
7 IS5—EaM T KOBkE (coagulase negative staphy-
lococci ; CNS), RIBMEHEIREH LUKRBEFH TH -
7-.

2. HERHBOEIL

iR YEL, EIFETOIB LU ZRONEIICETS

Table 1 Somatic cell levels in quarter milk, their infection rates and mastitis-ralated pathogens

SCC level Number of Quarters . : 1 2 3) o
(X10%/mL) quarter milk infected % of infection SA CNS 0s Cco
<10 30 4 13.3 0 3 3 0
10-30 13 5 38.5 1 3 3 0
50-400 10 9 90.0 6 0 0 0
= 1000 4 4 100.0 2 0 0 1
Total 47 21 44.7 9 6 6 1

scc ; somatic cell count

Y Staphylococcus aureus

? Coagulase negative staphylococci
9 Other streptococci

» Coliforms

BESR 82 (1) : 35-43, 2011
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foremilk pre-stripping  post-stripping

milk milk

Changes in somatic cell counts (scc) in quarter milk from lactating

cows collected from before milking, pre-milking and post-milking.

Mean £ SD *P < 0.05

FBPRER DL ER 1 (TR L 7= FBIRER 10 H/mL K
&, 10~30 A/mL $ £ 1'50~400 A/mL OAEZLE, 81
Y oriBla it L, EIAOZNIIRAEET
Hoth, EHBROIDEBIREIIEZRTONEI L
HELTHEIC (P<0.05 SEEZRL . AfBiazk 1000
B/mLUEDOAEZLE, aiEY oAbl s k&L,
EIRTD ZN(EBIMBEB Z R L 72hY, FEZZROEIBIREK
(FEZLBTOHEIL & HE L THENED E RO /2.

3. MEHOEI

BIEYZL, EIABTDOIE LOEIROAICE (F 53+
POMBEOZILER 2 (T/RL7Z. WINOKBIaEED
EZLBRRDEBVICL 2 POMREBERICIIBERLRELILR
LY ARA N E Y

4. FH0EIt

BABRAEE T OEILBIZICH ( 2 BILOARD DHEE
K2R

1) ZLREhH

EBRR%R 10 5/ mL K58, 50~400 B /mL & & U 1000
B/mLEUEDEICEWT, HEEATOIDEHESFEY
LoFnICHER L 1A~13 BB THo/. £/, 0T
NOFBIRECE VW THEARDOIDISHE SRR Y 2L
DFNITLE L TI17T~2655E TH 7. HiBIR%K
10 B/mLEBFEB LV 10~30 A/mL DEICEWTEHSER
[CEEZE (P<0.05) %2R0 HE2AIDOIDEHEL
RABAREL 10 A /mL KB DBETLEE L K48 RE 10~30
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F/mLELTV5E50~400 B/mL DB TEEZ /RTIEEGIC
bl

2) Fy g

B E A 50~400 A/ mL UL EDEICH (T 52 P D
2y o E(E, sHEYEOZTNICHE LIESLRTOR T

BT (P<0.05) SETHN, EABDITER
[T (P<0.05) KETHo7/=. MDIBIREEL R DIERE
FRL I EEEIRO SN DT

3 FE

BARIBRRBEDZLICH (F ZEUER(IATEY ZLICHE L,
EIABDATIA~13BHETH > HBRIEYITHE
BAETd - o MBS 10 A/mL RBDBETIE, NS
DEALICEEE (P <0.05) %#3RHT7-.

4) #EEZLERD

BHIBIRBF B (2P DEIEFLEFE A EIEY 2
[CHEL, #HDIATHIMNC (~1.342) EHRLE
Y, R OI TR T 23R 7. MBS 1000 B /mL
LIEDETIE, ThoDEILICEREZ (P <005 %33R
Orz. FBIED 10 B/mLRBEORETIE, KIEILEIE
[CH (T2 EPOEIEIBE A (LMD EIBIEEED T 11
5(CH& L TaEEZRTEDICH /.

5. NAGase G4 EDZL

BAABIREE THRIBIZ (T ) FLP D NAGase JEE(E
DOHBERITE L 7z (K3). HBiEnt 10 A/mL KED
LD NAGase 7EMHE SRR Y AL D ZNICHE L T, %3
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7
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5 3 * |
g4t
=
w3 (A)SCC<10x10Y/mL
= 2 n=30
1
0 A A J
foremilk pre-stripping  post-stripping
milk milk
7
6 } + +
S 3
24t
£l (B)SCC 10-30x10%ml.
2 r n=13
|
0
foremilk pre-stripping  post-stripping
milk milk

log l0TBC

log 10TBC

D = N W = A
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(CYSCC 50-400x10%mL
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milk milk

—t—

(D)SCC = 1,000x10%/mL
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foremilk pre-stripping  post-stripping
milk milk

Figure 2 Changes in total bacteria counts in quarter milk from lactating cows
collected from before milking, pre-milking and post-milking.

Mean = SD *P < 0.05
TBC : total bacterial count

Table 2 Changes in milk constituents in quarter milk from lactating cows collected from before milking,

pre-milking and post-milking

Quarter milk” (/mL) Milk sample Fat, % Protein, % Lactose, % SNF, %
SCC < 10x10* foremilk 2.90 = 0.92 3.40 = 0.45 4.52 = 0.19 8.61 £ 0.28
pre-stripping milk 3.30 £ 1.31 3.50 = 0.61 4.66 £ 0.12 8.76 £ 0.25
post-stripping milk ~ 6.29 £ 1.11* 3.40 = 0.64 4.35 = 0.14* 8.33 = 0.29
SCC10~30%10* foremilk 2.93 = 0.67 2.71 £ 0.07 3.57 = 0.26 7.28 = 0.33
pre-stripping milk 2.65 £ 0.18 2.93 £ 0.06 4.42 £ 0.36 8.34 £ 0.43
post-stripping milk ~ 6.04 + 0.65*  2.76 £ 0.05 3.76 = 0.19 7.52 & 0.24
SCC50~400x 10 foremilk 2.01 =0.02 3.12 = 0.05 3.62 £ 0.54 7.75 £ 0.57
pre-stripping milk 2.57 £ 0.37 3.22 = 0.02* 4.02 £ 0.80 8.24 £ 0.80
post-stripping milk 5.32 = 3.15 2.98 = 0.07* 2.83 = 0.89 6.83 = 0.94
SCC = 1,000x10* foremilk 2.85 = 1.00 3.64 = 0.42 1.84 £ 1.31 6.47 = 0.91
pre-stripping milk 3.93 £ 1.45 3.88 = 0.58 3.85 +0.73 8.73 £ 0.17*
post-stripping milk ~ 5.06 £ 1.53 3.83 £ 0.60 2.59 = 1.02 7.42 £ 0.44*

" Selected samples of quarter milk (n = 3) were used for analysis of milk constituents.

Mean £ SD, *P < 0.05

O TRERE TH- /2, EIHERDITIERIC (P
< 0.05) &fEZ /R L fo. HHBRREAY 10~30 5/ mL DA E
2L TIE, NAGase /EMHEFRTIEY ZLICHE L T, #2al
DI TEEIC (P <0.05) K(EZRL, HIEBRDOITE
2T (P<0.05) SfEZRL T HBIREA 50~400 7/
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mL DEET(E, NAGase jEME(FRTIERY ZLICHE L T, 82
BOITEBERIEOICH > . EBIEAH 1000 5/

mL A EDAEETIS,

BI#E Y LD NAGase /EMHE &

B L CHEITOA TREERL A EIARDIA TSESE
~L 7.
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Figure 3 Changes in N-acetyl-8-D-glucosaminidase (NAGase) activity in quarter milk
from lactating cows collected from before milking, pre-milking and post-milking.

Mean = SD *P < 0.05

RFU : relative fluorescent unit
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Figure 4 Changes in LDH activity in quarter milk from lactating cows collected from
before milking, pre-milking and post-milking.

Mean £ SD *P < 0.05

LDH : lactate dehydrogenase
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6. LDH EMHEDZE(L

BAAMBIABE THEILAIR(CE B 742D LDH BB D Z1t
%4 (TR L 7o A5BARE At 1000 A/ mLEL T D 3BT,
EHFZDE O LDHBME IR Y IO ZNICHE LH
2 (P<0.05 [CHEZRL 2. AEBAREHY 1000 J5/mL
Ll EDBETIE, Y 2o LDH EME &t L T8z
MOFNIIEEERLEAZRCEE LR L/

7. SDS-PAGE [C& B EDAH

4802 10 5 /mL R385, 10~500 5/mL £ & U 100075/
mLEAEDET% B UWT, SDS-PAGE THMATo 7
(& 5). DFEH 20~30kDa DEE(C 4FEEED Y > /%0
retsh, »FEDTA AN Sa, B k ¥y hEAVT
HBZEEEFEL . HABREC 1000 H/mL DD 188
[CEWTHFEA40~T75kDa (28 v/ DIFEL TR
fo. EIRBREINZY /O DBEEREITL AEER
6 (TR L 72, #BAa% 10~500 5 /mL & L TF 1000 /5 /mL
LIEDBED 18BICEWT, SHhEA ViEEFEIERR(C
WD 2 E@INGRD ST

% =

B E BRE(C L 2ER0NEICBEWT, B
104/ mL T ORFREENEFELEWERLET, 10
~30 A/mL [FEBAEUIERDITREMDH ZFTE L T
30 A/ mLULEDFTEAEXRILE L TOHEHARSE S
nTW3 (Belgacem 5 2002). AEICHWTIZ, EF
BAEH, FTREDERVDHIHER, BEMIABEX
b LUBRKREIAEAZICOWNT, EIHIBRES L UMEiB
FRER (T £ DBESRH R S ICIR2N MR E BT
B7-(CRITRY P DEiBpRE EE(CL TI10H/mL
K&, 10~30 A/mL, 50~400 F/mL & £ U 1000 5 /mL
D Eo#RF =R V.

BIEFEIZ & L THBIREL, HREE, FLE, NAGase /&
MH LU LDH B EBIET 5 & & $ (T SDS-PAGE (T &
BEY VO RETL, BB L NIV TOEIEFE
(25T 2 DEEFND S VTR ZNMEIRDEL 518
L7

A D BER(ABIE DBV ERT 2 2 &
BNz, S aureus (3EFBARER 50~400 H/mL L
1000 A/mL L EDAEEAS, £/ CNS (FHBEKRER
MERLEZTRTCODEIATRE SN REMESEHETR
BIIHIBIREN 10 A/ mLEREE LU 10~30 A/mL D5
BEICBWT, FHKBEE(IAHMIREA 1000 B /mL
L EDARIATHRE SN ULEDREN DS, Kibiak
DIBNIZFE > THEEREERDIBINE L UFLARBRE(CH
SILEME LUREHABEARRABOBEENHER =1
7z,

RIBPRE I IRZLBIRICHE VW TEIL T 2 2 EnRO5N
1ohy, $FITAHBARERAY 400 T3/ mL LI T DB TIEEEY 3L
TEEICEFT 52 &pmRIN. b oikipiald,
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Figure 5 Photograph of sodium dodecy! sulfate poly-
acrylamide gel electrophoresis (SDSPAGE) showing
representative casein in (A) SCC < 10X 10*cells/mL,
(B) SCC10-500% 10%cells/mL and (C) SCC = 1,000
10%cells/mL. (D foremilk @ pre-stripping milk @ post-
stripping milk.

BMERCFIR E B SR S, FERSUIEIZE
L TARWSMTWS (Middleton 5 2002 ; Nielsen & 2005).
AIFR(ICHENT, KEBIEAS 400 H/mL LT D 3 B TR
& SNIIEZBDOEIBRRER DIEI0E, HBIEYELICES 48
S ABIRRE D EFH L URR ERIBIRD FIBEHBERL
[CEEL TEHNLTWEEDEHRINS. —4, KB
paZaAt 1000 B/mL LA EDBE TS, BiiEY ZLoEiBinik
NSEZRYT CEEROH, ZDBBELTHEYH
DEIADE (S, FERBICEY % DFPERA MBS
FURANFESNERB L BRICEEL TWEHD L
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SCC<10x104mL

W -casein
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By-casein
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300 r SCC 10~500x104/mL
250
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50

SCC 1000 =x10%/mL
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Figure 6 Densitometric analysis of milk protein («, 8, £
and y-casein) SDS-PAGE.

(a) foremilk vs pre-stripping milk, (b) foremilk vs post-
stripping milk and (c) pre-stripping milk vs post-stripping
milk.

mean £ SD

BENt.

HAEMHFIEAMNB LUREYATLER LA, TDE
LI DR D (THE LIBETH S Z ENFER SN,
RABAREL 50 B/ mLULED 2 3 CIIEAZRDOEICENT
LIEERDBELR EEN R SN G N oo, CDEBHBIS
BATE T (7 WY, SBiaEE T ELARMBAR N S ZLARIEA
DR D#EITIE & DEEEN R SN

F5 DX R (FERIBIRBETRIEY Eh S EZLETOFL
([CHEWTEBIMERN RO SNIHNEEY L TR TELA
Roont. AV ODOEBHEREL T, HEXRTIE
MEBEBDFZBMTEICL ZEPMFS >/ BED EF®,
HERDICHEIEY /o DBXIH)7EEI0 (Laitinen S
1986 ; Urech 5 1999 ; Bruckmaier 5 2004), =5 (2% /¥
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I DERBIRDIREICHED hEA VIRE DR (Nielsen
52005 HRAST B ENMESNT WS, —75, HIFUE
XL T OEBHERE L TEFOoNTEY, A2/ on
PIARITHRDMERERT ZEARSEN TV S Verdi
& Barband 5 1988 ; Knight 5 1994 ; Urech 5 1999 ; Nielsen
5 2005 ; Tomotate 5 2006). LAL, ZOHF(CDNT
FEASMCENTHES T, KYSFHBLRBITHNLELER
5Nn5.

FERDORALIS, FEY FLICHE LIEZRIONERT
BIOLEARONEITHDT 5 ENRLMER ST
LB TR EFIL S VICHERIDIANEERDE
EN(LBE#R (Pyordla 5 2003 ; Nielsen 5 2005 ; Chagunda
5 2006) DRHEE (FFRERTH o7

NAGase EMDZEALIS, SFEMBIREF(CHWVTRIHEY HL
('L, EIRTTRD LREY I TBNT 52 &R
OS5z, NAGase (FER EEMBIRAS L U'BMBKICE
ET 2 VY—LBERT, HBRLEBIEOEE OIFPEK
DEBREARICKYEPIOERESN S, BRI TEMA
FFUABREEDBEMEE W EhSHBELIBRL
= TW3 (Nagahata 5 1987 ; Pyorila 5 2003). Z<Hf
K TCRSNIIEZLZR D NAGase 7EMED EF (FIEZLRT
BIDFLERAD (1 D B D ABXT 6080 (1TFE L THB
EKEINDZEDEHERING.

LDH/EMDZALIS, SHABIRBECHE T, s Y FLICHE
B LIEILATITRD L, EHRDOITBINT 5 Z EHER
S5/, LDH (IFBREBO—IEIB ) BR ThH Y E£ER
DHERCHBRICEE LI POTNEBMEKICHRT S E
DEREINTUWS (Kato 5 1989 ; Chagunda 5 2006).
FER(CLZMEEEMETLEDER, FLP (@M LIS
MNEFRT B ENSEHBRDIBEE SNAMBIREE DB
BLH RO SN TWS (Chagunda S 2006). #IIEY F D
LOH JEMEEARELRIDZLICH L &fEEZRT Z EMS, B/l
WD NAGase ERIRDENRELZRT HDEEZ SN, HER
HBDELICH (T2 LDHEMD LR (FHEZILDKR T ITMNFT
BT 2 ABIRERICAIFE L TEL 2 D EHRENT

HEA ViIRE(, A% 10~500 5 /mL & LT 1000
F/mLUEDEFCHENT, 8y ZICHE LEIATE £
UYL THDT 2EQIICH oz, Xz, Bt
1000 A/mLUEDEAEBE X TICENT, HF240~75
kDa(Z# v/ L TWAE I &S, EMMEDER
METLES L U RAEMEBI R SRR L 7o RERhE S
VXY (FUBRDRIEIBIE) DHEENRESNI. IHBEX
TRFHL LT 2RI 0Kl kD 5 >/ o iR
BERNHEA VENRET D ENRESNTUVS (Verdi
5 1988 ; Tomotate & 2006 ; Olde Riekerink 5 2007). A
R THARMMIREAN 10 B/ mMLULED 2 BE(CHNT, %
FLBFRCH T EBERAEA VIREDERTEROI. 4
[CHEABRDADH LA VEIREICHF>TLERLELZD
GO DEBROZEERGRER(T5Z LT, TN



fIZR - N AH—F LY - @0 - kiE

BhAMRESNIc b D EHRSNS.

DEAS, iR £ 0/EFNGS UL
FHMER & DBIRE L UEILBIZICHE (T TN 5 DEAL
AR (CHAHBIRE D IO (TR BT 2RO & B O
e, HFEHOERIMEFHRLE LUCEIL ORIV OER M
HIRE SN

Bl Eiz

AKHRDOEMICH= Y ILDBEECAE (CIFE W Wz
MTIDVRTLIANAF Y Y TEEE BUMT
KICREST 5.

X [

Barbano DM, Ma Y, Santos MV. 2006. Influence of raw milk
quality on fluid milk shelf life. Journal of Dairy Science 89,
15-19.

Belgacem D, Bareilee N, Beaudeau F, Seegers F. 2002. Quarter
milk somatic cell count in infected dairy cows,a meta-
analysis. Veterinary Research 33, 335-357.

Bruckmaier RM, CE Ontosouka, Blum JW. 2004. Fractionized milk
composition in dairy cows with subclinical mastitis. Veteri-
nariai Medicina Czechoslovakia 49, 283-290.

Chagunda MG, Larsen T, Bjerring M, Ingvartsen KL. 2006. L-
lactate dehydrogenase and N-acetyl-8-D-Glucosaminidase
activities in bovine milk as indicators of non-specific mas-
titis. Journal of Dairy Research 73, 431-440.

Higuchi H, Ishizaka M, Nagahata H. 2007. Complement receptor
type 3 (CR3)- and Fc receptor (FcR)-mediated matrix meta-
roproteinase 9 (MMP-9) secretion and their intracellular sig-
naling of bovine neutrophils. Veterinary Research Communi-
cations 31, 985-991.

Karimuribo ED, Kusiluka LJ, Mdegela RH, Kapaga A M, Sindato
C, Kambarage DM. 2005. Studies on mastitis, milk quality
and health risks associated with consumption of milk from
pastoral herds in Dodoma and Morogoro regions, Tanzania.
Journal of Veterinary Science 6, 213-221.

Kato K, Mori K, Katoh N. 1989. Contribution of leukocytes to the
origin of lactate dehydrogenase isozymes in milk of bovine

BES$R 82 (1) : 35-43, 2011

42

mastitis. Japanese Journal of Veterinary Science 51, 530-
539.

Knight CH, Hirst D, Dewhurst RJ. 1994. Milk accumulation and
distribution in the bovine udder during the interval between
milkings. Journal of Dairy Research 61, 167-177.

Laitinen JT. 1986. Level and distribution of progesterone in bo-
vine milk, effects of mastitis and milk composition. British
Veterinary Journal 142, 562-568.

Middleton JR, Fox LK, Gay JM, Tyler JM, Besser TE. 2002. Influ-
ence of Staphylococcus aureus strain-type on manmmary
quarter milk somatic cell count and N-acetyl-3-D-glucosa-
minidase activity in cattle from eight dairies. Journal of Dairy
Science 85, 1133-1140.

Nagahata H, Saito S, Noda H. 1987. Changes in N-acetyl-3-D-
glucosaminidase and 5-glucuronidase activities in milk dur-
ing bovine mastitis. Canadian Journal of Veterinary Research
51, 126-134.

Nielsen NI, Larsen T, Bjerring M, Ingvartsen KL. 2005. Quarter
health,milking interval,and sampling time during milking
affect the concentration of milk constituents. Journal of Dairy
Science 88, 3186-3200.

Olde Riekerink RG, Barkema HW, Veenstra W, Berg FE. Stryhn
H, and Zadoks RN. 2007. Somatic cell count during and
between milkings. Journal of Dairy Science 90, 3733-3741.

Pyorala S. 2003. Indicators of inflammation in the diagnosis of
mastitis. Veterinary Research 34, 565-578.

Schukken YH, Wilson DJ, Welcome F, Garrison-Tikofsky L, Gon-
zalez RN. 2003. Monitoring udder health and milk quality
using somatic cell counts. Veterinary Research 34, 579-596.

Tomotate H, Okuyama R, Katagiri M, Fujita M, Yamamoto M, Ota
F. 2006. Comparison between Holstein cow’s milk and Japa-
nese-Saanen goat’s milk in fatty acid composition, lipid
digestibility and protein profile. Bioscience Biotechnology
Biochemistry 70, 2771-2774.

Urech E, Puhan Z, Schallibaum M. 1999. Changes in milk protein
fraction as affected by subclinical mastitis. Journal of Dairy
Science 82, 2402-2411.

Verdi RJ, Barband DM. 1988. Preliminary investigation of the
properties of somatic cell proteases. Journal of Dairy Sci-
ence 71, 534-538.



EFLEIEH &L OBt & LMK

Effects of milking process and somatic cell counts on
the hygiene and physicochemical parameters of
raw milk from lactating dairy cows

Yuka ABE', Kenta TOSKAR ALEN?, Hidetoshi HIGUCHI' and Hajime NAGAHATA!

' Department of Health and Environmental Sciences, School of Veterinary Medicine,
Rakuno Gakuen University, Ebetsu 069-8501, Japan
2 Department of Dairy Science, Rakuno Gakuen University, Ebetsu 069-8501, Japan

Corresponding : Hajime NAGAHATA (fax : +81 (0) 11-387-5890, e-mail : nagahata@rakuno.ac.jp)

To evaluate the effects of milking process and somatic cell count (SCC) of milk on the changes in the
hygiene and physicochemical parameters of quarter raw milk from lactating dairy cows. We measured the
bacterial counts, milk composition,and N-acetyl-8-glucosaminidase (NAGase) and lactate dehydrogenase
(LDH) activities of quarter milk with 4 different SCCs : < 10X 10*cells/mL-, 10-30X 10*cells/mL, 50-400X 10*
cells/mL, and > 1,000 X 10*cells/mL. Results : Changes in SCC values were significantly (P < 0.05) higher
in milk with SCCs of < 10X 10%cells/mL, 10-30X 10%cells/mL and 50-400 X 10*cells/mL. Milk fat content
was significantly higher (P < 0.05) in milk with SCCs of < 10X 10*cells/mL and 10-30X10%cells/mL. The
concentration of casein in milk decreased gradually during the milking process, and an apparent decrease
was found in milk with SCCs of < 10X 10*cells/mL and 10-30 X 10*cells/mL. Changes in NAGase and LDH
activities in milk increased in association with the milking process. SCCs were found to be related to the
hygiene and physicochemical parameters of milk ; this was evident from the increment of SCC during the
milking process. Conclusion : The present results indicate the importance of establishing hygiene measures
and understanding the characteristics of raw milk.
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Key words : hygiene measures, milking process, milk composition, physicochemical measures, somatic cell
counts.
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