GOVP1199802300

{36 049
12437
v. 3

NEA 7 MAMS 98
Fared #me| =203 s
Development of Korean Bovine
Mastitis Control Program for Quality
Milk Promotion Service

i

At 523 e

I



H F

B 31 A

AL: 729G
A& g,

FHFASZA A

rJ

ISLER L

st drF “nEA
23

g Zzay fdrd a3 479 AFEnME dHdn o)
HFR A 85
ZpHF 7L o] AAM 84
HEFZR M tad) 2]
w58 vt]Q Hlo} L guoj
Mabzt T2 g2 ol
Aakst L2y g2 4v)
1997. 12.
FoHAF 7 gy
FHAFAAA % T & (en
FHARNBF M S U g 2 F A




il g

A

AT RA 9 HFRIMZE AEFUo

3

T

of #

Bl
2

12.

1997.

 elstm 529 3oy s}

FRAT78Y

L

4

BJ



A=

o

357t}

=
&

R4

Fde LEFZE ARAME M & HoEAN

d}
©

o
T

xel

s}

Development of Korean Bovine Mastitis Control Program for Quality Milk
&

Promotion Service

S

J

p
1o

4

=
S

£

QA Seldgels AHgEQ

oz Aoz dF=HY

563+ F 7hedl o 30T

H

%
el

el

-

=

)
0

ga

NP

Be

70
oF
(o)
»Ao
of

o}
=
L~

_04

=

2e olv) 15

2

[

o

o he) B3t EAF Bovine Mastitis Management and Control Program<

R

Jd o] AWML FRNoz TBImEH BAFHA FAZ

EA¢ A MAsEen FdHd A ZAPES A3 A= Ao ©@2A

F7te) BAH

0|

vl

P she b 2 adlez AFHA:

Aol A4

g@d, 2l oF 3.1%7t
&

oz A% WA

J
B

I AE HA

B2E F

3=

g4 e 3

=

=2

o REA AR ALAA



dFAEe) e 2 ¥

Il

ATFNEHE

7 fdd AV ZAE EEM A4

S AW FAY EEA A4 2

B A ol

Rl

U DG AREA FozH o

25 3¥AR 745

ok B ZFEAME
Aapzel Ak

Al

L.
L.

Al
=

49

ol

A 2dole 4342 A AE, a8z Al 3

AARE A,

h—
L

Al 14

e Qe

» o
- T

A 5ol

ZEstn Qo)

A M £

—
L

A, A 64l

A=)
LUl

39l

p—
Lo

672 TFA450 Ao o7l

seg Az, 4% 448 2 4F M2y Sol

Hol gick.

AsEY BFOE

B3 o

T I,

A3 z2ad(e AeYY

2A UHAY R2dY A

JHo
i)

70
0y
=
o

g d4Y R 4 TaYF

)
—_—

}

A e 24



ZAAE 948 2 £ zEadoz FAsoe] Qo

2 x2ade 483 248 JiMe F7HAE € ZAARE WEA
d&slofop dlo, 53] zAzlEE ¥ AR ARE Y™l 4.
2 zZzage] 2§ £YPAEE AR JPAME 2AE7] WEojth
g ZgaPe BF Q] £¥o] HE3EE MU len, g

ZE 4EUES 428 5 A

Surd o2 Aas Z2aY(DS AHEREY AlZbel A HEIH HFH
of et AAo] #A %L XHEAE HA AR F YA TEAH A
o] Al2®e Toolbookolghs T2y L ulgto g wEH Y L A
288 AFstd JIRERTE vhAE AMREe B RES HAstL
Pad PRE A& F Utk o Al=dE AL E 3867 olde 4T
& 713 PCol® F¥3tcth

Aa"gel dxle d2Aqn 84 AFEe AAYel "ty s 2
Alatd olggglol A £ Atk AR F g JDA2H ) ofo]E
St FYsd A=dge AR £ Ao
Hog £t AT YL AR3l|ol ofF A BASH AU
o] 2RAEE B ozl AHES & Ut JA Hof Untk vhe2E
o] &3ta] A&7} Wdle ARE HA FE 5 U7 WE ofF AF3}
A A AN2"EE A £ U

Y
rh

Nl

o dErlzes He TgohA A
YE/tmsg vge Ade ZEza MMM 1 nEY $HFs
a2 Hrhel gato] ARAHOT TIBEES WA ohgol 2 Hude) Fe,
3. ozl TAM, 4 2AALD AAY £4, ¥ A% 2 207 B

[e]
&
HE FERAY FAA,
8

O:

CHUREs 99, 6 23HA AP, 7 2
9

L2717 9y, 10, 9AF #Es 34 A



L
Jfa
o
2
o
2
X
e
in

>
N

Rdsojop & 1670 ¥Fo] £35 o UM

boge A9 A BE2A4 24

Adge] TP AA Adge 7, AT (MHAXHSF(SCS), HA
linear score-AHEF(SCC/mI-HAMEF} AHF3 SHATA, AMAES
(SCOE AMEHFF(SCSIEZ 43710 AMES HAQ, AMEF9
AR EEd a2 ZE Adude 4adAd, CMT, WMT, 2 d0%
AANET ZAY, XactE 2 ZE ASY), F8A AgAE BAE 7le
=of gl

opzlgt BEe REJAS(HHYE 42 ATied dyhulA), vlolzEe}
2vop FApR ], &3 e g

9 2tz 23 A4 2

AAE WA, NE 2 BARA, 94

o
o
i
us("l
s
e
30
o

o
IH
fu
¥

o
o
=
ofo
rlo
BN

=
o>

b 57 Agge, 24 A AEw



24 As A4,

e

2], ZARtE #E, 28R dd48, AAE

3
=

A A,

B7HA

YJLrE

|8

N°]

Y

Eix

—

]

=) [P

kS

™
bt

7D

AR 7

L
-

}

Solg.

[
%o

A

e M4ks =2 33D

ol

ojEA 22z MART ANY & YA e 2% T2aAR U e

=2
=

A}gto]l 1o} SNUMH| ©] €

o

-
\nIvD
g0

a
oF
o
<0

—

Kb
i)

of
B0

70
oF
)

b3}

I+
o

o

™

o2 FA ¥l AAst

Streptococcus agalactiae$} Staphylococcus aureus® &

)
ol

)

\MO

Y

= QA st9}. Streptococcus agalactiae®

2 o Agd 2ol evjai wie, UM ol

b 2

7}3]

d
=)

Z

4 AR

K-

~

-
Bil
3

o
%0

7}

FENRES ¢ & de A

S

- He A

oA of

3 % o

gHog AAst At

2

3 o] Algdl ZFHANE Al

E
=

=
©



ARE aden Ao AFzzade Asd o sl gE &
oNA G shob stEvh, AP FAAA AR Fol wgo] P& Lol
A A 2T Asol s, Felne N2g HBEUE SFol
A2 B AsAel Yestee FRE AAST 09, 19, 29, 4-6
Y, 21¢, 24-25%, 28-31¢, 46452 HEsld g 2 FAHE
AN Zch.
FUEEATEAH 42Le $PRNAM St aureuss 2R 5 3
PRV A AolH 22 oA ol Adsiest, @
Aze 7Rl oal obrlfle TAMY Wee, o ol olal W)
o= AE waslo] YT UEdE IHSL, HEPA AT B
Sy, 2ANZE A8l AT + A= Uy 5 TPsT Yon
2 $2o) @ AAY Wl s Ak olAY hFFEH 7|
B 2399 9939 9@ AN FRE AT A

—

rr

—
Are

?

X

st 2 A SNUMAR(ZE AIF2A)s, 23 A
g3te) b3 1 BPlM o AAFOE Y + Ut
skl AAste] Fo olAFe M2 L lgelel W@
4AE WEE ZPHT Yok WA nE TAY BRYeE
HE 2AE A2 o, oo g BHozA BAY & Atk
$T9 Brke WA 9Y Aol A% 27 FEH(SCS>9)Y

ol

Al

i
™
0p]
vV
)

__?_
AAE $29 7120 99 Hh S 2ANWANE 2 F2o] of
# 3RS e £ AA HojAn



e
e

SEE

=2

stHo g AA S

Role $29 4HE Bo
PEESE

=2

=

AA el s NE RO,
Az7h YAs AR £ SCS

o JAZHY 5 A HolUck

-1

U

B 3oAe &AL AAE 3 FA7F

p—

L

A E
e A4l
shel A
LAES

2

<]
]

=
(=]

2 Fo=

IS
2

o]

=3
X_—!

Hagizeadol AYHANY olgge REe oluzA
o

2 Ak
[o]
=

ted 77

A
a-

5

%

=

=

g AAEH

& ol® RAAARE Alxste] Huael

lol A A 8E

(o]
“

7} i
o] dFoAM AFH FHAAAZIYH BEME A3 &
et

o

A A
¥, 273 ARS Ay, AAEANE, F2FE 24

}

[

Aol HYY

FHEaY AAEF AAZF

2
—rl
_?4
il

=2

TE 2 98(high quality raw milk)A4+e SEa o] FAMalA Y3}

U 230 o gaM 2PARAG dFE Lol
ol 2 ARF f71F JALNE RFD 2AFrIE0] Holddds 1 A

o] LA W&

} 4
Ggrtel A REANENE 2% ¥ge o

2]

A
-]

'ET
s
%)
14, & $de tAAd XNgd, dfr) ALY, 2dn FEE FHA

o 2k 288 ohA (T )R =



Wae AAgen Sl $TAY A St} 2

Mdslior 2 1670 ¥Fo] FEHo U olwKujAle] A



Pueh dsag @Rl A3 BAAD DY, PEokA 7+

]
+

A7E

!

o3

)

.zvm
ol
4
"’
ﬁo
i

KR
=

WS ARstd nEA ARANS ER3 A AZHAYD o] AFAEY WE

A AAZIY EFA4 A, A3 gz aR e adan 3t 2

8 vlde oA AAF 3REe2 7S] UM

£

, 2Elx AERFE AFHAT

ol

A

ol EEANA 2

4 F A =HUA

A

v

[

R

}

e

7l Z-Abell

gt 7l&3tA

oo 7t ZBAFHol3 &l

ot st}

PAR=R=

A4 v BoF vz

g

¥

Ell

239 2

il

A

W

KA

AAES, a2 F4

Zt S37te] 2AF AsdEHdAM FE7t 2227 AR

EREAS A 40 sHestA AU

Ao MEAAST

=3

3l 71287 $EEUG

o}
X

A, GE57t 24§ vide A Az

A

A

%

o} Al

3By vt R w=A] AP ojof

F
FdHeg 291 Utk o] Hige =iAe Gt ZHRNA ol &

2 ARHAYG. FaAT2

L2
@ 7 A}

E o
2=

&

_10_



g oohge o 0 YBRSAd 28E 5 Aok

-]
L

T8

7}

=H

A& 2% olsl,

18

T

b 12%, 22l3 MM EA-S4 SCS 35 o]3tel viR$

7} ¢ 80%E HH3te nF

Mo
Ba
of

4
G

“&0
)

il

i

2 9%

Bl Aol

g

2o}l 23 oxs H5HA 7&K S

gAlA, 202 Ax& MEHISE

A

F AFE ol

2Hog 7143 Hied Tad AAH 37 NLs At

2]

s

2. 88 o

Zzodo]l fAdg wa} o]E ol &

AxAA ] Bdstet Mg 77 JPsjojof F He2 AAdn

=
[

&}

NAo g JdErie] de] Rgel 7ts

3

g

T A oA AE ZtEAANE: L

Ao g e A ago] g

(o]

=9
c 2

mpetop & FHolot

2.
=

F7HE71dA S g A, = 7

o
9 FEATAY AU4AL networkdte “FHiH

T

A

YA

3 A Al BAEARYE o

>0

B
_ur.
P
i

3 ge 9

o
]

tol 217 Ags7) AdMME o

AA z=x7F Bgsich
ot} Z} F7vEId A7

g AAE ANE FEo "t AHAE 5

23

] 134

2T (Voluntary Herd

2o

_11_



Group)®} 9|8 & oL (Involuntary Herd Group)2 2

—

2 ExRslol 8, ol2 A3

o gzt 2FRez AP AA

F5S A SEAeg M2 &8 FAsHA doh

v}
[e}

=]
hu

—
T

==
T

] A7y ®

AAE F

o188 4 k. ol

=2
=

Aol B RFET

e
e

r

~—

<0

1439 Addo] 33 o

iy

B|E

stAl €

boll 218

5

A=t gy A4
B AR a5t Nty #F HE

A3 Herd group grade AolA H7tA] 2do) we} X =3tA ot

uiic
-t

718 A

td 24 2z #71%

3

3 74

&

._12_



TP

H

=
Ju

ok

A fAAZHA
HEAED 2
L)

X0

ofr

N

P

A, E AEA4AD L
&

ﬁo
)
o

Ag7A 2 AL

b

N
\3

o

pi)

0y
)

—

o)

HF

he!

o 4

\

i

i

i
oF
~ Ak
o~
w C
o m
&
<N
oy
~ op
%
e
o4 Kk
ny
e
ﬂo
or A
< o
H
X o

2 A7 A

_13_



Summary

I. Title
Development of Korean Bovine Mastitis Control Program for Quality Milk

Promotion Service

II. Purpose and Significance of Research

Bovine mastitis represents the most troublesome disease and the major source of
economic loss to the farmer and dairy industry. Presently, of five hundred eighty
thousand cows, three hundred thousand are lactating, and the subclinical and
clinical mastitis account for about 38% and 3.1% respectively. The economic loss
caused by mastitis is estimated to about 60 billion won per year and also the
safety of various dairy products is not guaranteed by production of low quality
milk caused by the disease. In advanced dairy farming country, they have already
developed the specific bovine mastitis management and control program relevant to
their country and applied to dairy farm, thus their effective mastitis management
and control enables to enhance the quality of various dairy products. Therefore, the
objective of this research was to develop mastitis control program compatible to

korean environment in order to establish the high quality milk production service.

[ Content and Scope of Research
1. Content of Reaserch
A. Laboratory and Field Guidelines on Bovine Mastitis Diagnosis

The purposes of manual for bovine reference mastitis laboratory are to minimize
the diagnostic errors in laboratories, individual technicians and samplers and to
provide standard microbiological procedures in the diagnosis of bovine mastitis. This
manual consists of 8 chapters and each chapter includes color atlas of diagnostic

procedures. Each chapter will be; milk sampling techniques in chapter 1, laboratory
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diagnostic equipments in chapter 2, flow chart of bovine mastitis diagnosis in
chapter 3, specified diagnostic categories of infectious organisms in chapter 4,
problems in the diagnosis of bovine mastitis in chapter 5, relationship between SCC
and mastitis, and antibiotic susceptibility test in chapter 7. Finally. Appendix
includes 6 parts in chapter 8 which described bacterin preparation, various stain

methods and preparation of media.

B. Computer Program for Quality Milk Promotion Service

This program consists of data input and output system. The data input system
comprise of informations from dairy farm, individual cow and surveyed-data. And
easy correction system will be included in each part of program. Therefore farmers
can manage the whole data of dairy farm which are address, ~famner, breed,
pedigree. cow identification, daily milk yield, milk fat, somatic cell counts and
mastitis—cause organisms data.

For efficient use of this program dairy farmer should input the whole data from
dairy farm directly. Especially, data should be input monthly by dairy farmers.
Input program is developed to display input and output data because all data was
based on input items and it is possible to check all input items on screen.

Windows-based mastitis control program was developed to use freely this
program by non-experienced users. This system based on Tool book was operated
by mouse rather than key board and users can access the data with ease. Also, it
is enough to operate this program in 386 personnel computer system at least.

This program was easily installed step by step as the method supplied. After
installation, this system was initiated by double clicking.

In conclusion, bovine mastitis control program was designed with ease.
Therefore non-experienced computer users can use this program without any
problem. And because of use of mouse, it is not boring to operate this system and

analyze the data.
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C. Manufacture of Educational Video Program for Dairy Farmers
Educational video program for dairy farmers includes as followed.

1. to clarify the purposes of the video-aided instructions on definition and
determination of high quality milk, 2. what is bovine mastitis, 3. problems of
infected mammary gland, 4. infection rate and economic loss, low quality milk and
compliment of consumers, problems of public health, 5. causes of mastitis, 6.
practical method for detection, 7. opportunistic infection rate, 8. patterns of infected
mammary gland, 9. early detection method of mastitis, 10. isolation of bactenal
antibiotic susceptibility test, 11. basic prevention and erradication, 12. therapy for
dry cow and lactating cows, 13. daily total management, 14. 8 examples about
analysis treatment of herd level. 15. sixteen guidelines for practical milking

procedures.

2. Scope of Research

A. Laboratory and Field Guidlines on Bovine Mastitis

Chapter 1. Collection of Sampling
This chapter provide the method of sample collecion which includes the
preparation of milk sampling. and collection, handling and storage and shipping of

samples.

Chapter 2. Diagnostic Equipment
This chapter provide the information on diagnostic equipments which includes
the equipments, materials, and materials for stock cultures, commercial systems

and procedures of the diagnosis.

Chapter 3. Diagnostic Procedures

This chapter explaines 1st, 2nd, 3rd and 4th level diagnosis in developing
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diagnostic procedures.

Also it shows flow chart for the Gram-staining and colony characterization.

Chapter 4. Identification of Mastitis-causing Organisms

In this chapter. particular microbial genera, species or groups are discussed with
comments for control and eradication based on the concept that mastitis is a herd
problem. Also bacterial source, means of spread, basic prevention and control
measures, miscellaneous information and laboratory identification procedures are
provided for following organisms. Streptococci, staphylococci, gram-negative
bacteria, and miscellaneous organisms. Differentiatal chart and color plates are also

provided for them.

Chapter 5. Complications of Diagnosis

The diagnostic errors eventually happened in diagnostic procedures are
mentioned in practice. And this chapter discusses the contamination of sample,
antibiotics/antimicrobials, negative cultures. inhibitors in milk and other areas of

concern in the interpretation of milk culutres

Chapter 6. Diagnostic Procedures
This chapter is devoted to the different methods for determining somatic cell

counts and how these counts relate to production levels and resultant losses.
Chapter 7. Antibiograms

Antibiograms are resistance patterns of specific bactenal isolates to a spectrum
of antibiotics/other antimicrobials, as determined by laboratory procedures. The

method for determining these patterns is presented in this chapter.

Chapter 8. Appendix
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General media for isolation of mastitis-causing organisms, Mycoplasma agar
plates, confirmatory or testing media are introduced. And various testing procedures

and stain methods are included.

B. Computer Program for Mastitis Control
(1) The Contents of computer program(l) are as followed.

Data management of surveyed dairy farm, Data management of individual cow
Management of surveyed data, Print management of dairy data, Data print of
individual cow analysis, Analysis of dairy farm during recent 6 months, Average
analysis of local dairy farms, Print individual mastitis-causing data by quaters,
Print cows decreased milking production compared to last month, Individual list of

designated organism-infected cows, Infected cow list by isolated organisms.

(2) Bovine Mastitis Contro} Computer Program (II)

This program was accumulated education program which can check quarters or
herd health problems of farmer's own. We can see herd analysis of SNU, causes of
mastitis. management of mastitis and all about mastitis passed by initial screen.
Initial screen of "what is mastitis” shows not only clinical, subclinical, chronic,
acute, heifer and gangrenous mastitis and also detailed description of each mastitis
type.

Mastitis was divided contageous and environmental causes. Contageous mastitis
is mainly caused by Streptococcus agalactiae and Staphylococcus aureus.
Environmental mastitis is coliforms and environmental streptococci and uncommon
mastitis is specified. Also, photographs for isolation and identification of each
pathogen were added.

Information of streptococcus agalactiae is mainly on infection rate, possibility of
spreading, effect of milk quality and milk yield, results of bacterial culture,

prevention and management of mastitis. Especially when infected with this bacteria,
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rapid prevention program. short term program and long term program were shown.
Rapid prevention program is how to deal with poor-response cows and show that
herd was possibly reinfected and this program shows treatment and management
by dividing 0 day, 1 dav. 2 days, 4-6 days, 21 days, 24-25 days, 28-31 days and
46 days, respectively.

The place where Staph aureus can be seen in herd of S. aureus mastitis, how
to spread cow to cow, the pattern of problem caused by S. aureus, the level and
clinical signs of S. aureus infected cows, interpretation method to bacterial culture,
prevention and management for problem solving and detailed contents about each
list were added.

This computer program gives us detailed information on coliforms and
micellaneous mastitis-causing organisms. Also this program shows SNU data and
major pathogens which can cause mastitis in dairy farm and treatment, prevention
and management of this pathogen.

We can analyses whether this mastitis 1S contageous or environmental by
answering with ves or no. Herd analysis was made by milking volume, daily
milking volume, severe infected cows and analysis of individual cow listed in
initial screen by obtaining information of each items.

Paturition day, parity. days in milk, recent SCC were input in individual cow
screen. Also if showed dailly number of cow each items, this can be graphed.
Number of chronic-infection or new-infection herd was shown and graphed in
screen.

Change of general herd SCC, milk fat and protein were graphically curved. Also
this program shows bulk milk loss and milk volume of infected cows, days in milk,
SCC of infected cows, SCC of bulk tank and transformation of SCS with SCC.

Analysis of herd was made by number of first-infected cows(SCS>9) and
severe infected cows based on milking volume and daily milking volume and

information on each items was obtained in intial screen of evaluation of individual
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cow record. Also number of first infected cows(SCS>3.9) and severe infected
cows(SCS>7.0) and information on each items were cobtained in initial screen.
Paturition days, parity, milking volume, and SCC were input on initial screen of
individual cow and the condition of herd which is most high SCS was shown. Also
if number of cows corresponded to each items, it is available to graph it. Number
of chronic and new infected cows can be displayed and graphed and the SCC
change of all herd, milk fat and protein were graphically curved. Also the loss of
volume of bulk tank was shown and dailv milking volume, period of offered milk,

offered milk volume, problem cows. SCC, bulk tank SCC and SCS are shown.

C. Manufacture of Educational Media (Video) for Dairy Farmer

The manufacture of high quality milk is determined by the dairy farmers or
farm managers who work in front of dariv farm. The quahty of the final dairy
products mainly depends on not excellency of dairy investments and dairy
processing techniques but quality of raw milk.

In this project, we standardize the laboratorv diagnostic methods of bovine
mastitis and develop the computerized program for effective mastitis management
but these things are addtional factors. For practical application of the mastitis
management technique in dairy farm it is more effective and useful for the dairy
farmer to see and practice the technique directly through the educational media ie.
video.

This video tape includes what is the high quality milk, definition of bovine
mastitis and the course of this disease in the cow, current infection state and
economic loss, the causes of mastitis, clinical signs and type of mastitis, early
detection method, aseptical collection method of milk for the test, the concept of
somatic cell, the preventive method for mastitis, and tips for dry cow therapy. It is
intended to be useful to all dairy farmer using the practical control method more
than eight farms, and includes the sixteen items which should be corrected in dairy
farm as a total bovine mastitis control program.

Running time of this educational video tape is 38 minutes.
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IV. Result of Research and Discussion for Appliance

1. The Result of Research

Bovine mastitis is one of the most troublesome disease and the major source of
economic loss to the farmer and dairy industry. This research aimed to develop the
comprehensive korean mastitis management program in order to promote to
production over high quality milk. The contents of this research are composed of
three parts which are the standardization of laboratory techniques for bovine
mastitis diagnosis, computerized mastitis management program and manufacture of

educational video program for dairy farmers.

First, Laboratory and field guidelines on bovine mastitis

The purposes of this manual for bovine reference mastitis laboratory are to
minimize the diagnostic errors by laboratories, individual technicians and samplers
and to able to analyze the diagnostic results statistically. Therefore we can help the
dairv farmer with confidence.. This manual describes the whole diagnostic errors
which can be happened as well as include the most economical and usuful
diagnostic methods. This manual provide with basic data for establishment of

nationwide mastitis management system in the future.

Second, Computer Program for Quality Milk Promotion Service

This program was develped using standard mastitis-causitive bacteria, level of
infection, somatic cell and total bacterial count by results of monthly individual milk
test. The main prame is characterized by the economical analysis by dairy farmers
by themselves through the network in the central mastitis control center. This
program provide with basic data for establishing nationwide computerized

management of mastitis and milk quality.
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Third, Production of educational video program for dairy farmers.

This educational video program was designed for educating dairy farmers and farm
managers. The running time of the wvides program is 38 minutes. This video
program intensively contain informations about management skills that should be
corrected in dairy farms. Therefore this educational video program can be applied to
educate dairy farmers in their home and in educational conference for organization

of dairy industry.

Fourth, It i1s thought that the 80% of herd comprised of lactating cows which have
chinical mastitis less than 2%, annual culling rate less than 3%, annual mortality
rate less than 1%, 129 of annual infection rate and SCS less than 3.5, and
production of high quality milk can be possible by developing this comprehensive
Korean mastitis management program. The effects of this research will be
proportionally increased by the will of dairy farmer and application of dairy

techniques.

Fifth, from the results of this research. nationwide organization of directing and
educational system for milk quality enhancement and the activation of central
system for mastitis management provide with essentiol data for accelating the

competitive mass production of high quality milk.

2. Discussion for Appliance

A. The research on computerization in the cooperation of related industry and
administration should be followed. A video program could be provided with low
price and the standardized protocol of mastitis diagnosis should be taught to all
who research mastitis. This comprehensive management program of mastitis should

be applied to dairy farm in practical way. So we need some kind of administrative
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acts as following.

B. This mastitis control and management program was mainly performed by
mastitis control service center and related dairy industry and corresponded
networked-province veterinary research institute. Application of this program needed

administrative acts to dairy farms.

C. Voluntary and involuntary herd group were divided based on SCC level
measured by dairy-related industry monthly and standard of 500,000/ml SCC and
then these results was obligatorily conveyed to province veterinary diagnostic lab
and according to this standard reference each cow and quater milk were collected
aseptically and inoculated on media for bacterial isolation and measured the level of
SCC. Management network of each cow and quaters were initiated according to
this analysis results input on this program.

This is useful to make a mastitis management center but when it is impossible,
it is available to use supercomputer of related industry. Reinfected or the repeated
increased/decreased change of SCC cows and cows isolated incurable bacteria more
than three times were advisory to cull and check milking machine and procedures
according to housing an feeding survey record, and dairy-associated company and
department of dairy management were cooperated to correct this.

Instruction guideline developed, applied and corrected by our laboratory was

guided by model herd group grade A to H.
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Group G SQ'GD(OCOCCi skokokk | kokkok | gk kkkk | okkkk | wokwk ok ok
Streptococcal specles | *» * A% *% *ok dokkk | hwx ok
St aureus Aokk | okkkx | kEkx sokkk | okokdok | omaxx ok ok
Staphvlococcal species * ok ok i Rlonatll *
I<. coli. Klebsiella,

* ok Aok ok *k *% sokok ok ek *
Enterobacter, Serratia
Pasteurella dokkok | REkk | EEkmK sokokk | kkkk | wssw Ak ok
Pseudomonas ok *okok ® ok k% fokoka | sk ok
Yeast, Mold & Fungi R kb * * Rrkk | *
Nocardia *k EE * * % Hok ok ko *k
Prototheca Kk ook e ok 5k *k ¢k K K o sc sk
C. bovis * k% * % Kok * ok ok K e s ok
A. pvogenes ok ok ok gokok | okkokk | sorsk s
C. ulcerans sk | dokckk | kokow Ex Fokokk | sokkox ®ok
Proteus #k ook * * ook ok & *

of. £8] WA del 2H:HE RIETE
{1} Streptococci
(Str. agalactiae & Group GZ A 9g 2= dH44
(2) Staphylococci(St. aureusA] %))

(31 2B A 7 (Pasteurella®t Pseudomonas#] 2})

- 112 -

T)

I
(s34
‘r




(4) Yeast, mold¢} 7]l & %o

(5) B. cereus®t 7]El 134

(1) Str. agalactiae

(2) Group G streptococci

(3) St. aureus

{4) Pasteurella

(5) Pseudomonas

(6) Corynebacterium species
(7) Nocardia

(8) Prototheca
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. A EZF(SCCOIE MHMEHF(SCS)R B4 87198 AAET 8 HAg

o] & AMEF(SCOIE AMMEHF(SCO=E, 28 AAMEFF(SCS)
g AAZFECORZ &4 <dna & o 53PN 82 + Ao
(dl : SCC 104914 1107+#] ¢} SCS+ 3.1°1t}.)

(&4) 0 1 2 3 4 ) 6 A 8 9

0 13 13 14 15 16 18 19 20 22 23
1 2 2 28 30 32 I I 40 43 46
2 49 52 56 60 64 69 74 79 85 91
3 97 104 111 119 128 137 147 157 169 181
4 194 208 222 238 2% 274 293 314 337 361

387 415 444 476 510 547 586 628 673 722
773 829 888 952 1020 1093 1172 1256 1346 1443
1546 1657 1776 1903 2040 2186 2343 2511 2692 2885
3092 3314 3551 3806 4079 4372 4686 5022 5383 5769

w

O 00 ~N O

6183 6627 7102 7612 8158 8744 9371 10044 10765 11537

Add AFF E4dke)s Ft7l YA 335 Sdtet dEEW HT A

A X (SCS : linear score)7} 30 A% 33% #38h 99%ge] UdY AHH

L
pal
2
f
rlr
:10
2
)
A~
L
2

(1)
2
N
=
2
N
=

%50 WF ANESE ol g3
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o A EFSCOI AR FE 4 a8l ZE Juy dauA
7 % of all cows
[e]
A9 #HF 71ad ©
AALE 89 T asw A
& Aga Zade Str 7let St
EPN
=

agalactia Str. aureus

200,000 ol3k 13587 15170 70.9 189 300 109
200,000-400,000 2929 144838 682 136 16.2 197 177
400,000-800.000 1,798 14,274 896 6.6 176 100 299
800,000-1,500000 1,029 13945 1,225 8.1 52.7 3359 885

1,500,000-5,000,000 803 13554 1616
5,000,000 o]+ 121 12051 3,119

2}, AT yol F9+g HAAMY (California Mastitis Test (C.M.T.)
California Mastitis Test Z3 & Aolr] B4

of GA o188 F Ux TolPAMYeIY. FR7

BArE S8 Ahgstolel Be @ A PAR 2 5F
2 Azdoz Busicl dot Pol AT CMTE o183 &4, A%4
3 4o BRL FUARE FAGEH ol YWBHoA = F7)
of stk FRYEe AR AR AGEFY Al AF A

tEe CMTHS S AAEFEHS FAE 4FT RAoln

CMT Score Range of SCC Mean SCC
5 3 200,000 celi/ml ©}3} 100,000
9 ¢4 150 - 500,000 cell/ml 300,000
17F ¥4 400 - 1,500,000 cell/ml 900,000
27 ¥4 800 - 5,000,000 cell/ml 2,700,000
37 ¥4 5,000,000 cell/mle}’ 8,100,000
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CMT AAHE Aleks AATUe Satate] 802 veh
o8 ZAZ &7 wWEel WFAD v gt AN AAKEL Aol
B,

ric

CESE
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<19 6-1> CMT(California Mastitis Test)Z A}
AMEF o] WE A YA Hold oA 37F FA we7X EFIo
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<2¥ 6-2> FAA BFA HAL
o] HAlE AgAo]l e FAUANE THUAM A= ALE F A A
g dotded E¥o] k. A4 dA gy FIANBEAE A EA
%e 5 Ut
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vt 912714 739 AAMY (Wisconsin Mastitis Test(WMT)

WMTE CMTH € 8% 484 HA7ield. WMTHAS SRAIT
o 2= 2PN FFel MAX FBS uiE o] &t o] HAML
mm& FAste F@Ao] AR ABHQA ARE AA s WMTe
dE Z27HA AAMEST HAE FAFY oz 2P AR e
RE AA g}

aad

ek

WMT 4% {mm) AHNES Y /md
0~ 6 500,000] 8
7~12 50~ 804
13~17 60~ 1003+
18~21 1007+~ 1502
21 £ 1 o4 1500} A}
+ Fol  AAF AN ARG NAAKTE AL BE FAND $HE HA) ALY

T .

v, AW du A AAMESF FAE (DMSCC)
DMSCCH& wa°] A sdol=dd 7H3FFF 00ImiE T LA
=23 o g4& 3 F SN AAMEZFE AS 59 ALl

2 A Aotst w2 AAHE ‘o) AF"d i M MEFE @
A A FES T AT AL GEREF R RE). ¥FA
2 ABES ALY 5 o

Ab, 408 9 28 AlE¥ (Fossomatic and Coulter Counter)

FEH AMNESF SHE A71H o] BHEEIH Qo o] HAPYE L
AlZbol ol 2853 AF a7t 7] HE dy AL EHA ged. A
A3 W2 “Screaning and Confirmatory Fests for the Detedtion of
Abnormal Milk” by U.S. Department o Health, Education & Welfare,
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FDAE ##utat 1 FolA % Fossomatic Counters AAXRog 713 4

g ARES T gl Wilolth AAlSES Aae AjFAo] F8F 2o,
71719 F4ol W vk, 9] 4

a

ks

& Fe Aol HFE 714

e

4=
ARE 7F 3Ale] Ax2 xpsH g

o 4@ Falob @i

o2 A9 a7t gA HAAtg F Zhsuwiat )70 digk AAE

o},
o AEAH, 2E AY Z vk
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“Antibiograms”°l& 7} B HF & A E HARl A

1. A9} 2927 (Antibiograms)
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Y B. Cereus
&h St. aureus

G AT FFaTEAT

g NS48 gaA dud 2@ Ae

(1) Str. agalaciae -~ 2% #HUAUL F33 Y A
sl o
AAD .

(2) Corynebacterium & Al - slUy4dal-g T35k 3o Ao A

A ZreAdol A
(3) A% - T & gAA HFA AL
(4) Prototheca - 22 A Ao A UL

A

4

(5) Mycoplasma - Al@ZUolMs 229 A 2

AAW FoA] AEE e

¥
0,
L

ot A AEAd HAL
(1) ¥4 % Kirby - Bauer

oh ARGl DY AT YL A

h vl F 24A)tolule] FY AT e 3~50E L2 F2t 2~4nl

o] trypticase soy broth(TSB)7} £ojdes Al Y=ot

e EFEE(F2 3. 8l.Mcfortand Standard #F%)e] 0
o e W7 dod 9@ Jeo Hag HPsA

s talM BF gxd RET WUR Bl TSBE

o ous o9 AAdrt A vedn vy gad dAdizt
A detdo
e BIE &S wiFE TS brothell A WHA%XH tfn AF S

E2AM 3o brothd A A3,

@ brothel] HAZ WE-E Mueller Hinton agar plate2] A do] 1%
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@h
¢h

ot

=

=B

el

HZ 3o wix]e] HAdo] M3 HEEH w7tz & wWirog
Al HZF3H A Brotho] B8
groll A} 391 whE A A)Ec)

o
ot
M
R
g
e
X
il
A
(e
w
o

FAA d2z3g wiAEd] F=oh 100mBHolH 8ol gAY
Ag AHEESF AT 150molE 12~13709) d23E ARE £
Aok, d2=3¢ dxage] AL zp dazme] FYdoM A o
24~30mmelWiol AdolMe tat

B 2E Ar2 widd of FAA Disc/b oA S <
Y 0.

ale AdAFEolt Actinomyvees(Corynebacterium)® 28 7tz $ widx e

AFE HA szl da ¥4 £e g Avigg

(¥

g e

Hj 2] & AFZsled 35~37ColA 18~24A17F ulioksich oj® 4
T2 8AI17F Fo #Eo] 7bF3tuHe] - Nitrofurans (2 EA1H),
Carbenicillin(ZE A1), ©& HFL 18~24A7F% o A= 38c),

R gAY RYE §Uoz ZAIh AAUFA 47

2
ek o W FRe WA AR ABsE P4 BEA
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g B4 NYE A58 HE

A k-3 OF3
G4 / 3FA il B G E L IGREES
<mn mm > mn

Amikacin AN-30 30 mcg 14| 15-16] 17
Ampicillin AM-10

for Gram negatives 111 12-13| 14

for enterococci 10 mcg 16{ 17, =

for staphylococci 28 -1 29

for non-enterococcal streps 21 22-29} 30
Carbenicillin CB-100

for enterobacteriaceas 100 mcg 17] 18-22{ 23

for pseudomonas 4 13] 14-16! 17
Cefamandole MA-30 30 mcg 14| 15-17] 18
Cefotaxime CTX-30 30 mcg 14| 15-22| 23
Cefoxitin FOX-30 30 meg| 14| 15-17] 18
Cephalothin CR-30 =1 30 meg| 14 15-17) 18

CF-30

. . . . 14 15-16| 17
Clindamycin, for lincomycin {CC-2 2 mcg 16l 17-201 21
Ervthromycin E-15 15 mcg 131 14-17] 18
Gentamicin GM-10 10 mcg 12| 13-14f 15
Kanamycin K-30 30 mcg 13| 14-17} 18
| Methicillin, ME-5 &E ] i
penicillin resistant class DP-5 5 mcg 9f 10-13] 14
Neomycin N-30 30 mcg 12| 13-161 17
Nitrefurazone FC-100 100 mcg 14| 15-18| 19
Novobiocin 17| 18-21} 22

with blood NB-30 30 megl 14l 1516 17
Penicillin

for staphylococci P-10 10 mcg 20 - 29

for others 19] 20-27] 28
Polymyxin - B PB-300 300 U 8 9-11] 12
Streptomycin S-10 10 mcg 11| 12-14} 15
Sulfonamides SSS-300 300 mcg

e.g. triple sulfa or SSS-250 250 mcg 12) 13-16| 17
Tetracycline TE-30 30 mcg 14) 15-18] 19
Tobramycin NN-10 10 mcg 12| 13-14| 15
Trimethoprim SXT 125 mcg + 10| 11-15] 16
+ sulfamethoxazole 23.75 mcg
Vetisulid SL 10 1.0 mcg 12| 13-16| 17
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(1)

{10

in

(12

Clindanmycintl 23 clindamycin® lincomycin®l ZF4A Aol ALE
a2y lincomycin®E-& Incomycin jone sizeZ 7|08 AEE A
Methicillin tl23Z+ 2E penicillinase - resistant penicillins, &
mothicillin, cloxacillin, dicloxacillin, oxacillin, nafcillin $¢ <& 7+
4 Aol AHg

Nitrofurazone T3 BBLAARE A4tgh

AR A7) iAol A Hrhste] vjF He H L F QUok
Penicillin G Y2£3E Y& pernicillinase-susceptible penicillins
(ampicillin®}  carbenicillin& 2}), £ phenethicillin, phenoxymethyl
penicillin® 744 ZAlel ALR-

250~300mg2! sulfonamide Tix3e AAdiz 2o & AES #E
shed AR = Qo o7)A A AIE sulfonamide FAHE vl 7
ovt AMgsn, gl dute] A¥sol Hr] wWEd MAUANEE e F
S §8S Fosjof ot

Vetisulid ©1& 3+ sonilvn 1.0gmS. 2 BBLoj A9 A Aks o)
Tetracycline ©23E BE  tetracycline®ol &3t mEIG
{chlortetracycline, deme clocychne, methacycline, oxytetracychne,
rolitetracvcline, minocycline, ZL&] 1L tetracycline).

Penicillinase- A &4 penicilhinAl tl230] A3FAZE Rolw XX
2 cephalosporinAl & Aol & Aol A= Ao 2 BuEH Utk
Penicillin tl23%& wiA|4ollAl cephalosporin H&3 20 Foide
ial=d

Ampicillin Y23 ampicillin, amoxacillin, hetacillin &4 7 A}
A AHRE 5 QU

Cephalothin TI2Z & cefoxitin, cefotaxime, cefamandole-& A £}3F T
€ cephalosporinsAl FA4A2}l A& ZHAle] djal AMEE 5 Utk o]
3%29] cefarles ¥ 29 enterobacteriaceae”’} 4HYSIE  beta

lactamasesol] A &tAde] 7| wjFolc}

jn
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14 22 AR

b)) =l
A (autogeno
us bactrin)e]&t A E
HHFEOA B
223l
o}A]

™

iy
10

Mo

&a

T
nhy
Mo

o guzde A
=2
A
17121 A1 St
. aureus?] A4
l

o

(6) Tr—“L-H 2 (<) ‘ e S
H & S &
21 -
TT.§_ o"Xﬂ 7}-0 'T"*‘o
1 Zﬂ }—_:"O]C}-

(7) Al o

~

B
ol
oo
7l
ar
EJ

._»Ou

sjojop e},

Zholl w2 ¥
) mab ko] Ao
o gict.

=
=

an A

Az a7t Ao
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RS YT 2§ AR

7. g eAu A

Trypticase &=+ Tryptic Soy Agar 40 gms

THTF 1000 ml

(1) FFFe 2 A2 30 5¢ T71& o8& BE7]I2 FolAY 32

(2) & 442 ¥ 200mE 250mle] EFetA Ao Fo 15& FF 15%

|

Ho

(3) FAIZF 47~50C 25z YolErt FYHZ AIEE A

S
2
w
flo
=2
x
]

I
ok,
i)
I

Il
R
82
lo
2
ok
ol
e
g
e
v

4 el Adaa Adgd 8 £ FAg AFs = 5% =
EE A7 F VIEV AR FEE AMAs] 2 Aol FEH, vt
71E7F 2 A3HE pourite =& FAMS H7MAE ALE o

(3 100 x 15 mm HE=Ho] 12~14dml BEE ¢EF3ot

(6) ¥iA] 200mlZ2 15~18709 HAwlAE TE & Urt.

(1) LIARE A3l7] 3l 37CoAAN HAWMAE AF 25t wl g

@) Mz wWAEe AF2std AR w7tz JF R B3

(9) iR 7} A edd WiAE MG Aot A Es7 o
o 7hsstd 25 olulo Al g

4 A - HHREAM REd R Ado] A A

- AMFAAM
AR - CAMP ¥+ Esculin ¢&& ¢4 gith
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L} Esculin 27} gl -

Trypticase or Tryptic Soy agar 40 gm
Esculin 1 gm
Clits 1000 mi

(1) Aznyge dAufx] Azt Fdsie
4 A - daAiAA J4YT e Esculin TS EH FFE B0

AR - CAMP 918 & £ ¢l8

off

- o}¥ Str agalactiae® ¥ £ VAL esculinP a4 FE P

- Agdez Azg AHRAE 44 FE & gl

t}. St. aureus HEFEE A M7} FAn)z

-t
I
g
3.
v
N
-
o
-~
bl
<A
&
o
j=it
)
®
10
-~
o
ol
W
E=)
N
—_
a2
ial
—-
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@ wetgd 5ol A= St aureus TS TET

® Brain heart infusion % tryptose broth
@ chlorform
(2) 438H -
@H St. aureus TE FAufx|del] B Aol A FeisbEA o] F
7 et A AT LS gt
H 59 AZdAEE brothel] &t - wiR| e & Hg
g vEt g Ao oap Ao

€h 37Tl A 3~4Y3F wiFsict

=
=

k13
=2,

O

b

o

@) Broth 10ml% 1ml9 chlorforme H7}sch(o] R A W FT LA

FEe FAT Wergdat #3104 Feoh.

@) A2o|A 18~24A17F Ft vt
®) 6F 7R AL w= WAAHZ BEsig

Gh ABE FE 1614 A sy

1% sx2 WAWE FJsch BEALE brotholl A 28 o

hu

FAujxHel| Hojmdg, &

chlorform%°] uwg} &2} x ¥ F3tcH(Chlorforme o}

Eh AT EE AEF ZER2AES LEALATFHE HoWM 24

2 AAs
(3) oAy :

Eh AleF R Ay
O vlet 85 S Hols TENTF TS A
@ EAuAE &H
@ Brain heart infusion %% tryptose broth
@ dHEY7
® 0.45~05um®| o 1}#]
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2. vlolmE R

® A¥gTIHA L F7FEHA
(1) 2

@Y St. aureus & FHufzFol]l Rt Alfu|gstHA of FF
7 WEFRE A HNTE S A%

th g8 #F5o AFALE brothel]l 7 - wix)e) %L Wg
g vlel & H ol w2t AR

€ 37Col A 3~4Uzr wiFdict

@) 2300rpmeoll A 3083 YA Felsi

oY BE AR FEFAE Aot

.,.
e
S
oo
o
<)
3
2

7}. Stock agar

Mycoplasma agar base 34 gm

FHT 1000 mi

(1) E& 718 XolAY F712 =t
(2) 400~500mie] ZatAFo) 200miel WA & B:=1},
(3) I5EF< 157 =38t A] EF gt

L}, Working agar
(1) 200ml stock agarZ *x<o 60°Colstoll 4] A3Ic),
(2) 37C2 bl
I AFFE
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1% thallium acetate 10ml 0.05%

10% Yeast Extract 20ml 1.0%

100,000 units/ml Penicillin 2ml, 1,000.0 units/m}
0.2% DNA solution 2ml 0.002%

swine or horse serum 20-25ml A9 10.0%

4) 15xX100 mm HE: o] EF&ct. 3 HAul G 15ml7t E a3t
o},
(5) iAo wo] clzw Alg@ #ulzb @ Holu

(6) moist chamberol A 4Coll B &3}

o, vpolmE ezl v o) 4R

(1) Thallium Acetate

@Y 1% stockS TE7] A3 12¥ 9 thallium acetateE 100ml®} &

F4ol HQch
@ F7 o e

€ 4Coll A g,

@ HFTEE7F 0.05% F=7F HEE gdujz|o] 208 At} AL§
gt

(2) Yeast Extract

@Y 10% stockE HE71A& 10189 Yeast Extract® 100miel F
ool 5o

¢ §7 oz

€ 4Col A3got.

@ HFFE7F 1%= A 108 3 M8t AL&jo)

2 A EmE oW WA
L 478 AL FASAY 2RHANIA Fe AL AL
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(2) Mol A A=Y

Oh AT £ 4T o] SFnIuj7tx] ALolA WA g}

W SES Fro 42U F ¥HE AT
@ oAFRAA EBFAZIZ B &7 gol ¥FAUH
od

€ & 7hsl BE3iA7iA] T
©h iRl 10%7F HA F&8E F& Frrdch

of, Hydd
(1) 50mie} FAHE BEFFF oUWt 9o Fepr g HAYA™Y GE
Fol e
¢h -10 ~ -70CAtele] WE ol AF3ch
2) ui Aol 100¥ B4 sted AR Fot

vl DNA &9 :
(1) DNA(ZA =%t Sodium salt) 20 gm
2 %+ 100 ml
(3) & Ao mdh
(4) 25mi¥ o] ISR FQ 153t =stel A B 3ok

LS

3. &3 ke wEHF FAE w3

7}. CAMP-Esculin 3 3uj 7]

Trypticase £+ tryptic soy agar 40 gm
Esculin 1 gm
FHFT 1000 mi
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(2)

(3)

gl 2 41 0¥ TU 3718 018 BF/Z Hol7U S

1% Ferric citrate solution 10mlZ ©vlg] =< uwix]o H7isio)

200ml9] 4¥& 250mle} FetxFo Fof 158 < 1534 =(1217T)

stold RF AT

WY THAIE FADEL 47~50C FLFZEe] Yol
NG UFel A8e AolW 2~3UFL ALelH RT3
W2 AFgstolol BTt 13X god YpnBne
2y
2380}

200ml wiAl 2 15~1870¢] HAWMAE s F Ao

29 RE By sl 7CAN HB HAE AR

Fget wlge

—

u

rol

£

2
k

e dYAe HFFES) 3-5%AEE WG ¥ 2

¢

UII.

AzF ixes AF2sled Yy ue] B

L}, Ferric citrate solution

ol
o)
u

Fernic citrate 1 gm

ol}.'

5T 100 ml

(1)

(2)

oz 23 7tE€sto X<,

EUZ AX(Es F4) 22N 2ady

t}. Carbohydrate Fermeutation ZAF-& #j A

(1)

Basic broth stock -

@Y phenol red broth

W 158 F<¢ 153%F=2 BEE.
© YFad 2udd.
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(2) Sugar H#7}:

@h 100mlel phenol redell 12289 sugar® d7istdd. sAdde 7HE

¢ 045ume] AH{AZ A3l FF St

) FEHOZ 2mlE FEFEA A 37CAAM  F% W o

@ AF£3}+ sugars salicin, mannitol, raffinose, inulin®]t}.

2}, Esculin 7}5%¥3) A]E & medium

peptone 10 gm
NaCl 5 gm
FHTF 1000 ml

(1) 7t sted =k

{2) IN NaOH2 2 pH 80~8422 x#3< hot platedtol A 1087 &
FiA=3

(3) A4%1hE IN HCle 2 pH 72~747F HAH FA gl

(4) A7} : Esculin 1.0gm, Ferric citrate 0.5gm

(5) oFstAl 7}E st =<ich

(6) 0.45um A} E o] §3lo] BFErh

(7) 522 2mlE FEA &7 37CaAA &7 vddd o o4
g5 & gt

u}. Sodium hippurate medium :
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Infusion broth base 25 gm
Sodium hippurate 10 gm
T 1000 ml

115Cell A 8 &3
FBo &4 37CAA

B}, Ferric chloride solution :

SE L

Ferric chloride 12 gm
Conc. HCI 2.5 ml
T 100 ml7b A

(1) d2ollA Budio

A}, MacConkey 3 Zhull =]

MacConkey agar powder 50 gm
FHT 1000 ml
(DEAG Z M1 0 5t F718 o] &5 BF7IZ2 FHolAY 3&F

g sl H et

(2) 200mlE 250mle} ZegtxFo Ho] 15%
EERE

(3) BT F2IAE FANULFG 47~50T 9

g UFel A48 Aolw 2~3FF

ZQt 1533 =(121 Tl A

geszol ol $HAR
Ao nEsy FYuz



Abgstodol gt 2gA @o gt
(4) 200ml BRI 2 10~127H9) HHAWNAE e F Uoh
(5) RLEARE syl el 37CAM HAWAE rzsto s

wjoreheh

o

B

rJ

4

o}. Triple sugar iron agar slants

(1) XS Z 43 08 ¢ F718 o] &3 HE72 ZolAY 33F

=
A
|

1

o
z
8
Sl
Ao
Nd
N
n
ol
o,
-}
HT
net
o
H
i
ot
>
>
g
o
=
2
R

Al
=1

o
£

2}, Simmons citrate agar slants

simmons citrate agar powder 6.05 gm

(1) 4L 2 Hi 08 ¢ 7€ o1& BH7I2 FolAY 3&%F



2}, Gelatin/Motility medium

Gelatin 12.8 gm
Agar 0.1 gm
1%6 aqueous solution

2,3,5 Triphyenyltetrazolium chloride (TTC) 0.5 ml

T 100 ml

7}. Sabouraud dextrose agar plates

Sabouraud dextrose agar 65.0 gm

FHT 1000 ml

(1) 848 & 43 308 L FT718 o8 BHE7Z Zo|AY 3&F
ot 15T =EdE o =l

(2) 200mle] <& 250mle Z&
A A FF gt

(3) A THEQL 47~50T 9 2 5zol Yoo F3AAG, Yol ALE
#d Aol Aoy BESSE ZAUZ AlEstdol sttt WY B3
Al 1FLol R ALE-gho)

(4) ¥i2] 100mlZ 15709 F vl E TE & QU

(5) A= wixE WAaol 2y

£330 Fof 5% &<t 1534 =(1217)
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At} Aelel olgl A}
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53
o}
23
£

. olgl Eajoletw 4E 3t

83 A
g AE AgEnt

El. Muller Hinton agar plates

Muller Hinton agar powder 38 gm

FHT 1000 mi

(1

4

18

g4e 2 431 0L U 3718 o§F FFVL HoAY 385
*F1STHE=YHE R Hich
) 200mlE 250mie} Eet2Zo] Fof 158 FF 155HLE=(121C)oA

) BAIZEERE 47~50T o] 25z woiA Stk yFol A&

stoigte @ 2ol Lolopstn WARBA B WA A}

—

5~6mm¥F A2 sHEHo B3}
¢ 100mm HE Y4l dizF 25mis BFIcHBMN/ &t A=),
) 150mm HEZiHdlE g 70mlE 5@/ Set4a3).

(5) AR st X0 YA HHsig}

139 oz Aze AE AeT
) AR e 210 aFsE AT FA: 99 wixel 3% ¥ =

£ 5% AEE 567 Ao Hrigg,

1} Trypticase soy broth tubes

Trypticase soy broth powder 6 gm

FHFT 200 ml

ig-/\-l‘ﬂ
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(2) Q3™ <7t 7lHsto] =9)
(3 FEY 4mlg 53t
(4) 153 &=l A 158 F<t BT g,

(5) W&o A A3}

3}. 0.5 McFarland standard

1% Barium chlornde solution  0.1ml

1% Sulfuric acid 19.9ml

M 2 Hech

2 M ou

S
J}‘..

E9lol 3m¥ B3}
(3) 228 27 94 ety g2z 29 gwdo
4) M2e TFEAL 2~3/M Lot A BEY

* 3o  Banum chloride ®#% $1d - A% o Wy Wei o83ty FIF g3
o

&8 Aoleh &Y o] 8712 R E A4S

r woll 4rhstet

7}. CAMP-Esculin A}
(1) CAMP-esculin 3 #ujz]e] F4& 7t22de] wel£8LE Yatste
St. aureus ¥F & HF g}
(2 YL FT(EE C. ulcerans)o 2 94lo] 7t= &g =g St
aureus 7ol HFHo UAe WA F£AC2 2~3mm oz HEFI
t}.
(3) 10789 2ZE stute] FFuiAAM HALE & £+ Qe
ol 5SHHE HF &t

(4) 37Col M 18~24A17+ &t WA E AF 2N ujdct
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(5) #5
¢ CAMP ®+2 - St. aureus® H 283X 2
F)o g SALIEEY} vieh

» Esculin 7} &8

L}, Carbohydrate fermentation(<d j4 7o &
(1 d&F
Ch FEE olgste Flgeolzx AU &g

Nk

A (F4rige

- AFZFARY} MO WG

2 4~5748

man, dAulxjgdols 1fRd FEE 20 EE ZAIA F
de #HFHFS Fx2 AP A salicin, mannitol, raffinose, inulin
59 Adatujxlo] Y&
L 37Coll A 48A1F T+ wiekekch
(2) B 37TCAA 48417 wlFF abo] Aakg wlAlE A Z(vellow)

t}. Esculin 7F&38) A&

} carbohydrate & sl =joll

o}.
(2) T=F 0 37T A 484 89 FE FHA
HeRalsol it Aoz BRET

2}. Sodium bippurate 7 A}
{1) carbohydrate
F&o
2) &=
oh 37ColA] 48A17F wiek &
€ 7 Uk g2pA Z
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et Zo] esculin 7hF @Al HF T

Z(brown-black)2 gl

g ufx]ol 9} Zo] sodium hippurate mediumo] A

sodium hippurate ¥ %7} 1%7F =4

2.9 broth
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fF4Roz AaNEc WY Fwol HY PP F me

ra
2
o\

chloride reagent2 #7}s}7]% A ix
) 48417 viRE S 10~15%7 AR
) B Azel 08mIE T2 Fuol Witk

@h

o

2ml9) ferric chloride reagent® Y i &3%Hgtct.

(2]

@ %

oX

ubg2 A7 Z(reddish-brown)e] # M E & Aojc}

) EFEF 270 YHEo] FAHAAY e MxE HolW

hippurate7t 728 =2 & AE ofujsty ol FAWHE

g AN

=2

I DESEN!

(1) 2ZFATol stddolz 45 YAstE RN &ty A3 2

Aol et

¢h 3% hydrogen peroxide &< 328 Seloj=Felso] Woj

gt

o) AFZNSL peroxideo] T FAuxoN MPBL

2 A @ BeATY HUY S BT

@ o) PAbEe AW YohuHabel A YAls)AE FE

S)

o

oX
|

ZNEPGA (] TEATH)

@ &4 - FSUSC - AHRTR)

v}, Oxidase ZA}

(1) 2F54ATol oxidase ELE FAstE A& A7) A8 o] A

qde dAgH

¢b brothell @& & FHAZch

b oxidase Y23 (Taxo N disk)E #HEUH ] ¥ =FF= A

A},
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€ At FHAL faagel dojxdg,

@) F4 : oxidaseAtd AF-2 SEolel] wrgsted Aol M(rose)ol
A zF A (purple) & HA Moz ¥ (pseudomonas-A 9
85%7F ¥43).

e 4 - A7 ARy ).

A} Coagulase Al 8= AL

(N

(2}

(4

coagulase plasma® 2CoA FHFF2 AxT3

ae

g FBRA ¥ Z 05ml¥ &F g}

j =)
o
AT AL = BRaW ASsx 9 FAe By $AAUL

coagulase F B & A8 o7tz YA 0] B

15l 1818 A 2% coagulase plasmaZt AZ Abeiol Y EH
AALE AAISHEl coagulase ¥ SATTFE dx22 &4 Iy
of &}

247t douf Aol A g XEATEE FEE 45 JAAE 4
Fe wA coagulase plasma 05miel HEFgch
U GEol Agste HEDUIIE ol &t HF o
HEANT LS G #59 zxidyddolojol gt} w£gh vigA| ol
24N A3 sA A7 JEE Trypticase soy broth® &7 st

Fob wldditt. 0.05mlel ©] broth culture®d-& coagulase tubeol #
F2 e wjdriolA 37CAM FBE w3t

SdMAE @AY Ueld £ AU 18470 288 2 Y
g o ¥Hdoez s1E3} ojd St aureust staphylokinaseE A3 A

17124 4oz 39d & A7 e vuF @

2
olo
2]
oy
o
M
2

S
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oJAM m&EA Az o}
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o g4 - 1847 &

oh. KOH 74}
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ol
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1

(1) e a2
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il

24

=
T

Jx o}

(=]
bl <) 4}

“

A

=

HI

o3 A0
j=)

Az o Ad(

¥

=2

ol 1~2

A

€ ©A 3% KOH £9ojn 13

ok
-

]

5 A
gto]l= 12}
3% KOH 3

k]
T

A

=

2

=2

24 oF 20 d WRE AR H] g
i3

)
]

2

(

oly

2}, MacConkey agar HH3

~

€ A2z HF

Hef 2] 9] 1/6~1/8% =

Z A (pink)o. 2 WHALY 3
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% 9ol
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(3) A A -
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2}, Triple sugar iron agar %A}
1) »F -
e Feld AFdFe HEdololg o] &t HAd T
W ZAAEE ZAE olste] AR7A] HFEG.
@ 37ColAM 18~24A13F wjetgict,
2 &5 :
@) Lactose £ sucrose %3] wi&ol] ZAbH 2A/otR R
FTHA/A).
9 Lactose E8l%S 911 dextrose ¥ wFol ZAH Aste]/o}
g 58 Aol BHK/A).
€h 3345 A(hvdrogen sulfide) At o g ol R E7E HAHMES e

Wt

Ab4g ol

M

@) Sucrose®t dextroser E3jstal® lactose B3e ¢S B¥ AA

W odzhe] ofef o] ¢Zolrt HHK/K).

*
N
1o

2 24 A1 7kol 4 wiekshd uwiR| 7} neutral colori M BES) 7] Wi Fo) 914 A o

32
[
s

7}. Simmons citrate agar 7 A}
m AHF
eh Aed Bd AFAFE AINE wa] FAdHe HFF
b 37TColl A 18~24A17F sieFgict,
(2 %
eh st A(blue)o. 2 WA citrated ©] &3 oz AGT

¢ =T Y AN e F24L2 ¢t E udn

E}. Gelatin 354
m 3F

i

b U AFAL AHMNE FZ2 ©A gelatinvl A wtGHE7A
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WHoz

Heide
¢h F B 37CToA 18~24A)17F v k3kct

(2) J=

=

oh MFE FHES A7) el Ha 15% §U% WA FrE ¥
olg ot
¢h Aebel AshPAA FBE J)EHS © wixe] QFo] Aoz

=

Mt FAoinh

() FEZZ FL AZEL APl E WA motility tube?] ulEt7}R]

) FEE 37ColA 18~244) 2 wiF ot
(2) =
Ch Hlg F A8l7] A FRS 158 §¢ WAL FolE
G Wiz AA7E RS g FFd0l dE qer BFIg
€ e AT BFUL WML F4 5o ot
3

(3) A 2HAZ 93 Zglo)

Yoo o

o TR Satels A ZAAUA AMTALE Yo

€ A eolE AUS(X102 BEH g DulgolN £5HL B
s

@ 2E FAZ S BES B £ JAbd oHe nYLEFo
24 Azl FHoIAY, 5ol At AFL Aope fe
92 gAAG

Ch 2T S dAs vugc
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© &5 At - gZd
@

U &5 A Ml - Klebsiella 7

b & " B2 G (Methylene blue stain)

Methylene blue 0.3 gm
Ethyl alcohol 95% 30.0 ml
oM FHFE Arpgd 100.0 ml

L} doloii 2 G A (Dienes stain)

Methylene blue stain 2.40 gm

Maltose 10.00 gm

Azure T 1.25 gm

Sodium chloride 0.25 gm

FHT 100.00 ml
(1) e FAYgo] go d2A Bogr

(2) BEo2 AvSHE AR FF ke FAgo] A7A Pt
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(3)

(4)

slolmEetzol Aoz o4ol Pt FuAe 1PFNE TS
ehilol Pl 9B FHEF Sebol=Ies A2 Sk
AEUS flol Y1 NG RYS ojY s}
of 9l A Bt

olgAl st@ @Mol F¥ olulel Btk Teju} vlo|mFebzu} A
2 wolue AZASE Po] Ak AT LYS MY AT
e WYARTE 15% ool HYATh wo]zFekzvt FPtel
= azro] gololth gatol= i 20Miuh 40mle) HolA shel A

ztad Al (Gram’s stain)
FAade 2-3 FYof] & WMy A HAEZ A #5 237} U=

S $¢8e gl sokach

ZFolA HAZEA7| B2 1
A 7)o =R e HAEZ JHEA 71Eso B

D crystal violet &8 & Eetol=o FAEE "ojxa § 30x

®
[de]
&3
X
e
uly
fu
in
o
ox
=
S
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o
2
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ox
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ufy
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® Aol ¥ FFAA A2 AXAUG.
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&g olu] ¢ 1
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Carbol-fuchsin stain

Basic fuchsin 0.3 gm
Ethanol 95 % 10.0 ml

G Rl e

phenol(ZA & =<) 5.0 ml

THFT 95.0 ml

Acid alcohol

Hvdrochloric acid(& 3 <) 3.0 ml

Ethanol 95% 97.0 ml

Counterstain

Methylene blue 0.3 gm
FHT 100.0 ml

(2) Gz

eh 4

“h
©

@ 5

(b

A =L% Axste 213

EUR AT JHARE FEH.

carbol-fuchsin staing& Tz fetel=g HAGE 717t &
B 712 7hEFHEAAE Fdh.

527 Agdgg od#fAE AASD 528 FEER gdol=
s 2 Aed

2ol4 Mo AtetAWAA acid alcoholZ BMHH L AT

mE
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o B dgAd AR AAste o] oider ¥AHo=
E2 M oHA acid alcohold THA] &3}

@) gHo] A3 F w7tA] FxE2 Z Aed

¢h oF 30Tt WEIEFHOZ counterstainFtt.

eh A ZigaAA Bol o 28 Ust=E @ Hd blotting 3t Al
e

@ FAAATLE Aoz dMEHY g8 AFL F24¢ 9o

@ FESE dNAG A83tE Rl Fo.
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<y 7-1> 3% H,0,
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<Y 7-2> Oxidase A}

g B - A E=E - 2X

L4 — =
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<2g 7-3> Coagulase HA}

A % tube - ¥4, ol#lZ tube - A,
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<Y 7-4> 3% KOHZ o]83§ KOH-ZAL

kAUt e o 2 Gran-negatived YS & F U
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<29y 7-5> Triple-sugar iron agar slantsZd A}t

9% - Hydrogen sulfide AH48, %2t - Control, 8% - acid slant/acid butt.
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<1Y 7-6> Simmons citrate agarZdA}.
g - SH=Y), LEZ - FA(FFA)
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<2y 7-7> EFA AHAL

2 % - FRED, 2EF - FHEDY)



<39 7-8> Gelatin B 3FHA}L
Y Z tube - 24, ol & tube - A,

(o} Z tubed] HAMAAL Serratiaz®®] A G 93k A)
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Wy W W e e
ONRG ADY LOC 008 K M9 Wk TDA kD M BEY LU MAN IO SOR MA BAC MEL AMY ARA

<19 7-9> Gram - negative rodE ¥25A3l7] Y3 API 20E®
strip(Analytab products).
Arrslzz st AFE colonyE AAS Smie] BT A
47t € tubed X W g3t=tl tube HFol AES
Xe W S2ATE Bolx @& FE7A wiFAN F strip
of Wi 8~24A1 ¥ AR E BF I
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s URE ow}une AR m‘m Gt Am‘ﬂm’
STAPHADENT™

<Z1¥ 7-10> Staphylococcus spp.& 2254 3}7] 98 Staph - Indent™
strip (Analytab products).
stripel APl 20E® stripeli Al ¢} #o] ulag] Azl g v
? 7€ ¥3 5A wigF BFe. 14% 9] Staphylococcus
g 73E¥ + Uk
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2 Asiol @0 ZAYAE 28 AT el YR 19959 78 119 HA}
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402 A7 WEE Aol o4 Fol gAso) A AT Y ARE A
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1. Str.agaciatiae, 2. Str.species, 3. St.aureus 4. St.species, 5. E.Coli, 6. Klevsiella, 7.
Pseudomonas, 8. Pasteurella, 9. Proteus, 10. Serratia, 11. Bacillus, 12. Yeast, 13.
Mold, 14. Norcardia, 15. Prototheca, 16. C.Pyogenes, 17. CBovis, 18. G+bacilus, 19.

Other(explain),
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