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ATP : Adenosine Tri-Phosphate (77 / ¥ > = VU Vi)
CFU : Colony forming units (3§ &l & £0)

RLU : Relative Light Unit (ATP £ 4 | & HAL)

SCC : Somatic Cell Counts (Al e £%)

SPC : Standard Plate Counts (£ %%)

TBC : Total Bacterial Counts (#& & %k)
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B & NNV 7 HBIZOWTHERERS —EOMMITA N>, T
OEHIL, FHAEREZ O E(18/33 F) 28 TBC5, 000cfu/ml UL F T
D, ISR Efifgz 0L 7 Ff TBC MR T LT 2 ME# L
TCIFRBE ChoTelod L Bbiud,

bz s, HAFEEBEIIALVIZILEIZEELTWD I ENHE
Wi, AFETIRICBT 2 EHEHR AL ANE L BERNLSLLT O
EBVIEET D, ORIEL 2 5 FIRETV, Q7 VT ¢ v B 7IEHH
BERIICHEIR P ET 2 XD ICHERICERT 5, @FLBEFHITIE - 721
BANE THEDHZY 2/ EERAL, @1 HEHS7ZY 3EE” 0 bik”
THIHBELZER L, OAHABEREZMHEEICIT S, OFEFERFERM 1L 1 58
W70 K 20 UL B 5, @UL EOHAAFETRE 2 5 LLNTIT I,
OHEAKTHRIIFRANT 4 v ZREOKER N ALEE2EICAMAHET 5 X

WCHEFEIZIT S, U EDOTRAZERICEMT 52 &8, N7 HAE %N

ESEHLZETHETHL EEADNT (K 2),
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#22 PEFLIESETRE & AR L ALY

PR T R VR P L TE

AITEY D1FLEE R FEETT 5

A A A - @FLEEEmIZHEB AT H L 212175

FLEATH B @Mt > 740 % A% 1HM 7= 0 28
@ 1 FHFY 70 3T 5
GFLEE IO TR 3
©@FLIA N 2 M d2l i35
D20FLL & CTELEER AT 5

@LLEDOITIE 2 253 R TIT 5

PERLIESE
RANT 4 w7 @FLBHAAME MM ET D L 14T H
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5. /NFE

BEEFZONV I LB BT HAFEOREREEFRASZALNICT D

AT, BEEZE 3 FOHAMEEXZ2ETAHRE L EETREZOKEL
AT 5 L & bic, FAEN LEMOALZILE L OBGEE R L, 9
BHEEVERUENIC I Lo & 2 A, FRMAFEY SCCiE, Uik (15.6 7
/ml) , WAHYE (21,9 HE/ml) , DFEHIE (25.5 H{E/ml) DIEIZE <,

DFREFORVIELD LEE (P.01) EroT-, £2, T4 vV
NI RT HFLEERE ) N — - L SCC UL, B N—F R E (16 1 JTfE/ml),

FRLE (21,7 HE/ml) , K\ (34.4 HH/ml) DNEIZE L, H/X—FR
EWVEEEFR O SCCIIMIZIE X THE (PC0.05) IT&ho7z, N7 HE
[ EOOOHEIELEOBEEFH ST, OV ETHLFELZERL, 7
A BV TR EALHEBEARICHET2XOIC72 2 Thd emmash

7':,
—o
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H 2 ATP L& LV &1 L 2 8 7L A FL BURE VS v B o0 R il

NV AE RN ESEDEOICIEHAFEELZREE R ATV, #MEFT 5
CLENEETH D, HEIERTOVER%E O LIS G E 2 M3 5 BT,
TERDOMBE AL T E M L MR, FMRELLEE L, FHRUE
FCICHEM 2 BT 5, THICHR LT ATP RA&EEIL, o oo R
AL LN TELHEARNOZKFIETH Y, MM ORME S
A VOGP ECEE FIEOKBEICHOO N TV DAREILETH 5 [34],
ZOERFHIL, 2TOEMMBENRFO >R LE—THDH ATP Z L7
V=727 —BRENRKIGEFHALTHET 20 TH L (K 4),
ATP AL 2238 & (ATP MR A, &€ AL RLU) 13, #iRess2 Lo &
ITRWIEDHBE Z R o2y, EEICE D ATP (EEN ATP) & AW H K
DG (CEHEY) EE (GEHE ATP) OAF ATP BZHET 5720, M
BMEOHKE L ZRICFT —HLAEVLOD,” R O liEE LT, &
BRI AP AEMRBIR L LTOAEMEAEDO L VEE L L TEM S
T3 [34-38],

Finger & [44]1%, ATP MAEVEIC K U BEFL AT OO FLEARE IS i £ 2 BFA L X
o LRI, MEEBCHEICITRE LR REICHERITIHD b DO, HAHNEE
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B L CHAMFE TRV AFEE G E IR B2 NET 2R THEA

MY = LTHWDIZIZAD R GTETH L LHE L TWD,
BRZOFLEBEIFGEE O &SIKIE, SV HERHLBEREAEICKRERE

BAEAEZDE VI REIT ML TWDHLODI[3,5,6], JLIREETE %
D D BRI 72 HFIESCHBEOMEFHRICER LEERE XA LR,

Z 2T, ATP MRS X D PESLIE AT O FLEABETE R FE O FEAM EE 2 3 E L

ZTOFEMEZBRFE T2 2B E LTHEZIT -T2,
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2. M & D5 1%

1) TR

WHAFED K TR T 2 LB B O & & ATP f A TRl 7] /e
DEPEERT DD, —RERGOHEALS 15 8HEZ AT THARE
ITol MAFE TR OABFIE AT, Mo 72 & A0 1 K X 5 iER%Z,
HFIERE, BROHAKTEZOGFH 41, %oFE O 1 FLIBITX LT ATP
A 2TV, 4 ATP M Al & it L 7=,

ATP WAL, WMEEOMEE L TR E (REEEA, v 7=
YoV T 2T =B EER)MHEXY O U —2 b L— & UXL100 (3M
fh, W) 2 L, ATP JlEM R IXHE R ML I 2 A — &% —UNG3 (3M #f,

W) Wiz (K 15),

HLEABEDEL Z H Y Ik ATPHREE 75 H
FLEFTEE (W 3Nt S ) A—HZ—UNG3
O
—>
@ AT H 7T MBS CE B ICHIE

O Wt EmY hE
15 SLEEEEOHRL X By Hik
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2) ATP B E L BER ERAR

WIKBERFHBET 4 —/V FBRFt 2 — O E~ 180 51 (Ehw
I 2012 2 1 A7~H 3 A, 60584 3 %) L7z, HAFEL
i, a—RANCKD2TVT 0 v B 7, miED (1 FEEK 10 [B) %
TV, S HICEREAl K FEEE Na, 200ppm) 2R L, TR A
A1 ERCTHEZEN L, LAEERZROLFOR CHLE 1 KIZ
X LT, ATP Ry & il e i A 2 (R Bp I S0 L 7z,

ME AL, EWMVMEEL LT Culture Swab(HA~NZ b5 ¢
v &Y oA S, B) 2V, BIEERY % 10ml OBRE KICHREE
W L CHER A B Lz, BB BRI Iml 28R H L, 5% i ik i 28 K 1% Hh,
Ja LT H—EREMBAERRT b T 0 vF Y UBASHE, R
(24 L, 35°CC 18~20 ] (B ok 48 Bif]) fF&iks#E#, ME W Y-
D OME L (cfu : Colony Forming Units) #JHIE L 7=,

ATP M4, MEMRA I ICHBEEO R S I EIX, ALBEEICH T 2
BYEZELLTLHDI, MBBIEICVE2RO XK FL, FFTH
e A EE L C, HLEBENmAMEOmEZEZ TLEND T~ 2 BH#EDY
Bt o7z (K 15)

ATP FRA&ME & M AR RICOWT, WMEMOMBEZI~, MERE
ICBWTHERBE 2RO ho7zh 7L ATP A2 X8 £ H# L C,
WG & EHE FEREREESRD, TN ENRE ATP RAELEE S L,
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FL

\‘\ﬁ%
B
S

W HIZ 2V T, ATP A L UE(E O L LU T (ATP-L ), EE D
S5+ B AR 2= (ATP-M #E), ZH Bl B (ATP-H #£) © 3 BEEICXK4 L CTh
L7,
3) ST HERER

2011 4F 2 H ~2012 4 8 HICEEfR5E 35 7 (IR 11 7, dbvigaE 24 7)
WCBWT, AV ESFFICABEES S HD 1 AHHICK L C, #HILEFOAHE
HRERIC ATP RAEZERL7Z, MARRFROLTEEEIL, SREF
& 18 7, B LEWAE 1T 7T, #2086 600 AL I LTV,

I ORT 1A O AR s 22 (4 36 B k) 22, v 7 FLH SCC
& TBC # A L7, ATP Ml %2 212, BEEES 35 )7 & ATP-L #£, ATP-M
B, ATP-HERICK 3T L, 2o 7 FUE (SCC, TBC) % 3 P
T L7,
4) R ET LB

ATP f & SE VB R B Al BRIC 30 1T 2 FLERAE I B 40 & ATP M A& fE & o B AR
B, BTV UOMBSN CRAT S EE BT, ATP RAELEMIZL D 3
P o FLEEEE M E B L O 35 FoEFE O L7 3t ScC, TBC %
Kruskal Wallis @& CTHE L, HAEZ (P<.05) HHICIFIHICLEKL

W aiT o7,
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3. g R

TARRBUC BT, FLEHBED ATP M E XA TR S E T I -
TIKTFL, HMABEBRIZITLEAT2HE.R (P.01) BlenHbini (M

16),

5.0 - =15
4.5 A
4.0 A
3.5 A

3.0 1

2.5 1

ATPREARH (LogRLU/AR)

2.0 1

1.5 A

1. O T L) T
FLEATH AT b % % PEFLIE

PEFLAT(ESE TR

B16  FEFLATTEGR(EE TRRIC X 2 FLIABEATPRR AL il D HERS
FHEIE+SD  BC:P<0. 05 AB, AC:P<0. 01

ATP A5 ik E M 5% 8 3B IC 3\ C, IE BB 14 O FLEHEE ATP MR A fE 1T 2. 8
+0.5 (F#)£SD, logRLU/A, n=180), FLEHEEMEZIL 1.0+x1.0 ()
+8D, logefu/A) L7200, WHDOHBEMREEIT 0.41 (P<0.01) T, N
RIEOHBEAN BT, MEREERME 3 thamnwicga oMEIE, HE
2550 0. 42 (P<0.01) Th o7z, MEIEF R 83 £ ATP K A & (1ogRLU)
1T 1.6~4.2 OO L, EHEEEEREIT 2.620.5 T, EHE
(2.6 ; 438RLU) & %) + BEHEfR 75 (3.1 ; 1261RLU) & Z U F 4L ATP B4 A

.28.



WEE L TRE L (X 17),

4.5 1 EFA  SJE A b b HE (R 2
DATP-L n=69 TR P+
4.0 {1  AATP-M n=62 A o
e ATP-H n=49
~ 3.5 A R .
¥ Y=0. 8795x-1. 4853
g 3.0 1 R'=0. 1712 (P<0. 01) ) o
S A e ®
S 2.5 o D[E : % ®
e A ® ®
® o0 | A A "
i C # A ® ®
= Fa A L]
1.b 1 o A P ee ®
O mm A ® @
1.0 A El OO0 @) Al ® ®
0.5
0.0 +———— (O 2 —— e e —————————————8——
1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
ATPRAZEAE (1ogRLU/A%)

-

MEREEEEERIES
17  ZLEHBEMNE S & ATPEREE(E O Y=0. 6274x-0. 0261
B ogO=AN T R a0 LR R*=0. 1766 (P<0. 01)

ATP 4l B g 1) oD LR BE A B 2 (45 =SEM 5 logefu/A) 1%, ATP-L
BE (0.6+0.1, n=69), ATP-M B (1.1+0.1, n=62), ATP-HEf (1.4+0. 2,
n=49) OMEIZE <72V, ATP-LEIIM O 2 LD A E (PC. 0D [T
> 7,

F7ZATP A TR X0 LIZBE RS 35 7 D30 7 FLH R SCC (A3 +
SEM ; 1ogSCC/m1) 1%, ATP-L B (5.0+0.02, n=144) , ATP-M B (5.2+
0.01, n=393) , ATP-H B (5.3%0.01, n=720) DIEICEL 720, 3 =
FMIZHEE (P<.01) RRENAZLNT (X 18),

F 7230 7 L TBC (SE#) +=SEM; logefu/ml) 1%, ATP-L &£ (3.2+0.02),
ATP-M B (3.4%0.02), ATP-H#E (3.9£0.02) DIEICEL 720, 3 BE=EH
ICHE (PC.01) ZeZEnsAbiviz (K 19),
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A # % (10gSCC/ml)

R 1#H ¥ (logefu/ml)

B b RS S T (O e e . 2 e
= IO R — R CHCO I =)

5.4

5.2

5.0

4.8

4.6

4.4

A

B

ATP-L ATP-M ATP-H
n=144 n=393 n=720
ATPHR A 2 HE AR R
18 ATPRRAEMEIE R D30 27 FUE (R HIl 3)
EHJ+SEM ABC: P<0. 01
g
B
A
ATP-L ATP-M ' ATP-H
n=144 n=393 n=720
ATP A T (i

19 ATPRER RO v 27 SV (R FE)

EEJ+SEM

ABC:P<0. 01
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s
I
g

TRBROSEAFEE TRICE T 5 ATP BEMOE/Lix, HRETC T
L CHERBIIRESIETL, 2 HEOERBZBIZIHITERTNT 22 &0
MERd S AL, ATP MR A N FALERBE OVE R EREHMICICH TE 2 2 &R Ea Tz,
—J7, EHLEHO ATP REMIZH LA LTV, ZHIE#L% o wLiEEE
ICAELTOVDHEATO ATP IZRIGLIZb D EB X bz, FHOHE
X ATP MAEORFHEZES Z ENRBI N, LIBEORER TIL4
EAESERVE D ICEE LT,

ATP 25 JL e 3% E 3 BRIC 38\ T, ATP M2 M & 0 1 % o0 BIA% Gl aR L
EOMBEIZA DN oTc, ZOBMEE LT ATP M LM # LLS O FLER
P& LRI DR o ATP oG (W #p L) RECKIG L) &
Ezohi,

A TS R O FLEHEE IR AT DM AT 5 2 & T, MG
LenfatE &b, —J7, ATP BAITMERE OS2 b T EEEIZEK DTG
Ay B2 L) bRETE, BHPETITITOA TV NRED
AR OIE S Wb T2 [34], RBFZE T E L7 ATP-L B D FLEH
BEM B 2 D 1% 0.6 (4 H/AR) LK<, AR ZR LS5 2 & T
WGz RETE DA REEN R I NI,

ARIFFENTF T ATP A FEEM A 320 T D BRIC, FLEERE DO VE YRR ©
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bHHMEL, HREOLFHETIIRETHLINE LE X, MEKERME
T — 2 A FLEHEEE SN B R ® P & A L, (2. 6:438RLU) & F Y
+EEYEMR A2 (3. 1;1261RLU) DX WEEPH O fH 2 ATP & JEYEfH & L 7z,

ATP R B IEVEERE (21T 5 ATP MAE &M o BAfRI%, it E o
HBNZH D L O ICHEBIC LTI WV, 072 1E O F B B %

L TWiE, 52 ATP il 3 PR @ Rl o JLEEREM B 201, A EIC

i

JERN ENDEICEML T, ATP-L BECHABEBEME I IRE STV
DN, EORKMEIE 2.47 (logefu: FEE 300 ) THY, HAKLKED
FHTHRNINDZ L Z2ERDE, RICEWABEBEBERE LB LN
2o

35 FOBBEZO NNV LERBRICEWNTEH, ATP-L BEOHLE XM 2
BEICHE L CHEICER TV, BICATP-LBHOEES 4 F (n=144, 4
FX36 AH) o7 FUEZ, FR&2@ LT SCClo S /ml LT,
TBC1, 000cfu/ml FREOHKBEALTH 7=, Z O L HIT ATP M LU
(438RLU) 1%, ERB OV WL EHBEME K & B2V 7 HUE &2 O
LT,

ATP f#r B YEE 2.6 (logRLU) I, JEEHAT Tl 438 (RLU) TH bV, F
POl + AR HEfR 22 3.1 (logRLU) 1% 1261 (RLU) & 72 %, BT ER CTIX
FHNEOFRO KA 224 E B X 1000 (RLU) LLF (RH#F4E
i AR O JEHE) L I T\ D [34], MBS (4511, FREBRE XY
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BAELEN B L W T O T oA E AT 500 (RLU) L FICd &
EHELTWD, ABIERE LR ATP REEREMFEIL, b0 HKZLIZIE
—HKTLHETHY, FREAFHOENVWETHLZ OO, HIZAMKICED S
B & WO MEOEEEHELEEE LTRETHD L Bbhi,

FLARWRICHE N T, ATP M AL YEEIC & 5 FLEARETE VR E & L 7 #
BOBBRIMICEE L, BEEO ATP AL 1 BOATH Y, A5
BIX1FH 8#HEDRnole, LnL, BEFIIEAOEALIZEW
T, BEMICFALCFIECLFBERZ LTV D LRSS, ATP RE
B ATP BRATHE N DN b b, ATP &M E L7 IE & ORI
EERBEBRPERSNTZZ LD, ATP WA 25 Y 13 B 1 52 o 7L BA BE
HEZELLFMLTWDEI LD EEZ LT,

FLEABEVE I & NV 7 FUE O BIRIC I W T, IE B 14 00 7L B RE 7% A7 1 A
MEL BRIVITHEATIZHFHAITEAT LA EEIRELS 2D, ZOREAN
N7 TBC X ERH T 5, WU A7 3 SCCARmW T &, #HILF
MEBEELFERICEBEL TS Z L2 ERT L, AHG[40], HdE 5 [41]
X, AT =2V v T PRAEACRS EBHEATDO T A T —F 20BN
FHOYFRG (GBI THHEDIEDLNLHBER) FHRE D LHEL TWVD,
BB OFLIERE ATP MAEA S W &k, FLEEICHECBEN (BEY)
MENWZ xR L, FNEFHOYRBERIZ L LME O LT ~DR
ANDfERMEZ D, £ ORE NV 7 AEEADOIFRRIZ D EZ2 605,
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IHNEAVIHAENERMZBE L TEAL TV DOEEFRIEL, FLEEAE ATP A
ERENE VNI RN BRI TN D,

VL EDORER IV, ATP AT & 2 FLBIREE i FE ) @ e & L T, 500(RLU)
LI ORBFFEME AR 0 L) 2R L T2 28R Y ThHD & Mbh
Too F7z, #HA ATP RIEMS & AR » MEAIC KD ATP
EiEE, FodVdME, M, Bl IS & A U CRLEREE o i AR B

CHWD ZERAETHY, EHEFEETHROUEZRY RS I LITX

D, SATHLERECERCTEDLLEEZLND.,
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5. /NFE

A OVEFL AT LB R E 2 ATP AL CRIMIL, S0 E LD
REHLGNICTH2FELZHMNE LT, BERZOFFEEE (180 5H) oM &M
B E ATP A 2 FIRFICE M L, & BICERE 35 P2k W T ATP A& & 52
fii U7z, ATP A JEHEM & LT, MBI BRI 83 fFd ATP A fE 01y
il & S RS AR E L, ATP MAKEREICESE 3 BEICsH
L, SR 180 HH o> FLEABE M [ 1 A A% 2R & BE R K 35 F DR 7
FLE Z LB Et Lo, ATP B AR JRUEME oD b F- 1T v L SR BE A T 25003 8
(P<0.01) L, »~b7 sLpfRfifin® (P<0.01) , #& % (P<0.01) &k
(N L7z, ATP MATEITMEMRER R S SV 7 AEZ KB L, Tk

HfE L LT 5H00 (RLU) LT ZEHEETLHIZ EnYEEbhui,
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3w B oH

4
\~H |
\DIH

UE BUIE & FLEABEE I 0 B4R

AEOLBER TR AL 7 IE B EODICiE, HEAEELEER <
TOZ L, BICHEALEMOALBEFEFELZ&HO DL LR REHETH 5,
Galton® [1-4], Magnusson® [5], Rasmussen® [6], Pankey® [711%, #
FLAEE TR R B O WV 23E 3 o FLERE O Ml 1 2003 L 7 L
BCELUOAFREAERIIEELZGZTCVDLEHELTND, ZOHFTH
SHR T DGV Z @ 6O 2 72 i, WA 72 FLEA B O 75 bR £ O AL
ATFLIH OB E Ky RE () NEETH 0, HHFREM OE W Tk
NN =2 F) X032 A A L, FLEEE R TIEeR L v ix20
BHERTL2ZEREETHD LRI TN D,
EZATHAMOAHBEREZED D LT, ZoNWAREBROAHA
ZEOLIICERTL2ZEDBADRONTHONTIE, REDOF TiIR
BAILTWRY, 20004E 12 R I NT-T A U B ILE K ik (28] THELRE T
DHHAFETRICBVW Y, HAMOLEBR EGBEAEETH D Lk
NTWLDAHAT, BEMRABEERTETLEH I L TR,
EFRITE 1 BBV T, BEFOHALSRICHAFEELZ T i
L CHEEE L ALHE D OEREZMToE L, LEHEREOEVW R ALY
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FLEICHELTWD Z L adE L, fFFICHLBEFEIETIZTORY 4]
MEDLGETH NNV ITHENRRBENL TV, B 2 ETIE, #HALMOA
FEVR L & ATP A 15 (34, 35] THIE L, £ OHE L¥EH 2 500RLU LL T
T2 TALIZIER EICEIRTES2Z 2R LT,

Z ZCARMIZETIE, HANMOABBFTHFE L&D D LT bEN ALK

HRGEEZHALNCT L2 NE LT,
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2. M & D57 %

DEREDOSE

FLEEBEE RIA 1T 3 1 (BAIE, OV IE, D E A1) I8, SLEE D ERIER
AEERR L, DEHE TS A, M FE) B L G 1),
2) FLERBER S BV 15

LB X RV IBICHE L CATP A L MBEMRAE 2 FEii L 7= GF 2 &),
3)ATP & & M # & FIH

HAOABEFE R Z OFE L ARITK LT, MEMRA & ATP M d % FEMi L 7=,
FLIE D O EE Y A Tk, ATP M AL 4SS UG 3 5 O THE B i A D A
FEh L7z (5 2 7,
4) FLEERIERIR B

WIREERFEET 4 —/V R X — O LE~ 180 51 (5

WM 2012 4 1 A~3 A, 608 % 3 H%EE) 2L, LEEER%OAHA
BELZLBH DI L CHIE M A L EhE L, FHICHIEEE X LT ATP &%
MIBE A & A UL TN L7, MRS 4 FEH o & 3 AL iiE SR & 5
L 7=,

HEHAAFE TR, VT 0 v B 7%, BifELY (1 $LEER 10 [ E)
ATV, S OICEKEA] R FEEE Na, 200ppm) (iR L, T TR =M%
N1 BERWTHBEZER L,

.38.



FLEUE RAIEH1T 3 4 OPEILFEREH AT\, FLEARETE 15 3 1k & FIRFICHL
FAOWERTE 31k (WEHNERZ LIEBR) T, 22N 20 [ (58)
OFLEE R 2 3 B%EM LT, FERIEOEF2 60 B (8H) & 7225 &
IV FEME L7z, MMAEEIT 1A 60 56, 3 A F 180 80 (&K iE#H 1k 60
FLEASE~ 180 LEH) & L7z,

FLEEEE & FLEH O O K IE B 3 YERIIC, ATP B2 M8 & 0 5 I 2 6 R & e i
L7,

5) B4 FER

2011 42 2 H ~2012 4 8 H Wi, BEEZE 35 7 UM 11 7, JbifgidE
24 F) AR L L, HEMRXOLFEELIL, 24 EF 18
U 17 5T, 20 BEY D 600 BRI ST W, HEILT

SR, HAMEX L2 T A RE L CHLEEEE E A ERIEL MBI L,
FWERFE 8B HHDA 1 ALIHIC K U CTHIERIE & IC ATP & 2 FhE L 7,

FLEERE O L5 R IE RIS ATP A 2 i a L=,

6) #ERT AL ER

FLEATE BUE R BB O ATP B AR R & M A RS R, B Al oo ATP 1%
AR A oot A Btk RARRGEHE (R, BUERRE) ZoRke, FLEAE L
FLEH O D& 3E R ERNIC Kruskal Wallis {ETHEBHFT LEZ, EICHE

(P<O.05) 2 b DIZOWTIXL B AT 77,
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3. g R

1) FLEEE R ERIRE
PG REEMFAE I, A 15O 4 EEYERER (GE% +SEM,
) 12 40.6+11.6 (n=61) ThHV, 3l~40BHENREHZLL AN, 208

VIR ORI b2 > 72 (K 20),

25 1

20 1 — n=61

15 1 ]

10 A

HH B ()
|

0 T T T T T
0-10 11-20 21-30 31-40 41-50 51-60 >60

FLERTE BB (7)

[X]20 FLEATEHURFR O ek

HUERER L OV O EREN O ATP AR L MEMBERELZHR 3 I
T~ U7, PLEHEE ATP Ml (1ogRLUESEM) TiZ, O v 1 (2. 74+0.06)
T TEAYE] (2.9240.06) LV A E (PC.05) (2 ATP M AEE MK -
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77, HLEHEBEME . (logefu/AE£SEM) TIiX, T>F &L (0.75+0. 14)

aufl

H

>N

X TE A (1.20%0.14) I2HEE L THE (P0.05) K-> 7-, %

K

HOMEZETIE, 3IEMICARREITZADNR N >T,

#3 FLIDERILRIABRE:

IR o) L)
w7k (n=60) 2.92+0.06 a 1.20+0.14 a
DFEAHE (n=60) 2.7540.07 0.75+0.14 b
OhY % (n=60) 2.74£0.06 b 0.997+0. 12
F AR Tab i P<0. 05
SLEA 1 i . ‘g*“ff‘*f‘*)
DFEHE (n=60) 1.03%0. 15
L&A (n=60) 1.14%0. 16
MW FiLE (n=60) 1.30+0.17
NS V), SEMA TR
2) B ER

AR R 35 F OFALBEE L A BHABEREOM A G DLEZ LK 41T LT,
HEALE NI THERT2BEZOALBEFEKEL, O0naviE (13
F), DFERE (27), aAHE (1F7) 720, BREOBBERNORY E
ML TWz, —FAED ERAR L) oBEZRG 7)) Tix, fLE
Bt [SFH{E] 28 LT,

FLEAEEVE BUERI O ATP AR R AR b 1T Lo, FLEARE ATP i A fH
(logRLUESEM) 1%, O 0 ) (2.97%0.08) 28 [ F A 35 (3.39£0.09)
v v HEE (P.01) I o T2,
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#4 FLAERIEOM ARG DE

HAL : T
FLIA NI EE
FLEHEERE SEAE 1T &AE mFE O ERARL A
o Frik 1 1
DE L 4 2 4 5 15
WY ik 3 13 3 0 19
ARl 7 16 7 5 35
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SUMMARY

The milking procedure is a main factor for high quality milk production in
dairy farm. Many studies have described on the milking procedures but not on
the managing system for improving the quality of milking procedures.
Furthermore, there are no criteria to evaluate the quality of milking procedures
and milking management in a quantitative manner. Thus, the aim of this study
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was to improve a hygienic quality of raw milk by using ATP-bioluminescence

assay, thereby contributing to evaluate the quality of food safety in food

production companies.

The video records of milking procedures in dairy farm were analyzed and

determined the critical points for controlling the milking procedures.

Consequently, it became clear that the teat skin cleaning methods “twisting”

and the dipping cover rate critically affected a hygienic quality of raw milk.

The ATP-bioluminescence assay was utilized for evaluating the degree of

cleanness of teat skin, together with the bacteriological swab test. On the basis

of obtained data, it was recommended that the standard value of. This criteria

for ATP-bioluminescence assay standard was applied to dairy farms,

confirming that the dairy farms showing under this standard value had an

excellent milk quality: a somatic cell count (SCC) was fewer than 100,000/ml

and Total Bacterial Counts (TBC) was fewer than 1000 CFU/ml. Thus, it

is likely that the criteria of 500 RLU for ATP-bioluminescence assay on teat

skin is effectively useful to evaluate the hygienic quality of teat skin in dairy

farms.

Next, several ways for cleaning the teats at milking were compared to

evaluate the hygienic quality of raw milk. Subsequently, the best method for

cleaning the teat skin was “twisting” and for cleaning the teat end was
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“scissors”, respectively, evaluated by trail tests of teat cleaning together with
the ATP-bioluminescence assay in commercial dairy farm. In fact, the hygienic
quality of raw milk of dairy farms with using twisting and scissors methods
showed excellent grade.

After consulting milking procedure of two dairy farms with using
ATP-bioluminescence assay over one year, their hygienic quality of raw milk
was clearly improved to the excellent grade. However, if many cows had
already infected with subclinical mastitis, it needs much longer period to
improve the hygienic quality in such dairy farms. It is considered that other
additional methods are also necessary for such dairy farms. Clearly, the
treatment for mastitis in dry cows should improve the hygienic quality of milk
at early lactation in the cow.

In conclusion, the quality of milking procedure affects the hygienic quality
of raw milk. The best way of teat cleaning are twisting and scissors methods. It
is possible to improve raw milk quality by teat skin ATP-bioluminescence

assay with managing less than 500 RLU in dairy farm.

It is recommended from this study;
1. Fore-stripping over 5 times per teat
2. Full covered teat pre-dipping
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3. Clean up teat skins at 3 times per teat by “twisting” method with moist
2 or more cotton towels.

4. Clean up teat end completely with “scissors”

5. Teat cleaning time is 20 seconds or more over per cow

6. Attaché the cluster until 2 minutes

7. Full covered teat post-dipping after milking

This proposed protocol should contribute to improve the hygienic quality of
milk, which could be achieved by evaluating for teat skin cleanness by
ATP-bioluminescence assay without using anti-biotic drugs. Therefore, it is
essential to generalize this protocol in dairy farms in Japan as well as in abroad,

which is based on large scale of field investigations.
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