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Annual Report on External Quality Assessment
in Clinical Microbiology in Korea (1995)

Chik Hyun Pai, Bong Cheol Kim, Eui Chong Kim, Jeong Jun Park, Jin Tae Suh,
Kyung Won Lee, Kyn Man Lee, Do Hyun Lee, Keum Jang Cho, Tae Yeal Chai,
and Seok Il Hong

Clinical Microbiology Subcommitiee,
The Korean Association of Quality Assurance for Clinical Pathology,

Seoul, Korea

Two trials of external quality assessment for Clinical Microbiology were performed in
1995. A total of nine specimens were distributed. All except three specimens contained
pure cultures of single bacterial pathogens ; two contained single pathogen and two
commensals of enteric origin ; one contained two pathogens. Four specimens containing
five pathogens were distributed to 265 laboratories with 167 returns(63.0%) in Trial |
and five specimens to 244 laboratories with 181 returns(74.2%) in Trial II.
~ The percentage of fully correct results for identification of pathogens ranged from 99.
4% for Escherichia coli to 54.4% for Nocardia asteroides with an average of 82.4% com-
pared with 75.3% in 1994(P<0.001). The success rate of isolation and identification of
both pathegens of Staphylococcus aureus and Citrobacter freundit in the mixed culture

was 62.7% compared with 54.3% in 1992 when a specimen from a similarly mixed in-
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fection was used for assessment, but the difference was not statistically significant.

Many of the errors made in species identification were repetitions of those made in pre-

vious year : failure to perform very basic tests such as oxidase, catalase and coagulase

tests correctly. As was expected, the laboratories in tertiary care hospitals performed
significantly better than other laboratories (P <0.05).

The results of antimicrobial susceptibility testing were generally acceptable except for

a few antimicrobials. However, disagreement was noted, as in the last year, between re-

ported zone sizes and their interpretation by several laboratories, suggesting that the

zone size interpretative standards of NCCLS might not be available to everyone. The

external quality assessment program should be continued with an increasing participa-

tion of clinical laboratories to improve the quality of diagnostic microbiology in Korea.

Key Words : Quality assessment, Clinical microbiology
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1. @zl 23

#eE|Fd%L ATCC(American Type Culture Col-
lection) straine] A1} A&Fotuidela] Hejd 9

Table 1. Pathogens included in specimens distributed in 1995

- Specimen Specimen Clinical
Trial number source Information Pathogen
M-Y5-1 sputum pneumonia Acinetobacter baumanii
M-95-2* wound surgical wound Staphylococcus aureus and
infection Citrobacter freundii
M-95-3 blood endocarditis Enterococcus faecalis
M-95-4® stool fever, diarrhea Shigella sonnei
M-95-5 blood liver cirrhosis, Aeromonas hydrophila
sepsis
M-95-6 urine UTI Staphylococcus saprophyticus
M-95-7 sputum pneumonia Nocardia asteroides
M-95-8 CSF fever, headache, Escherichia coli
vomiting
M-95-9¢ stool diarrhea Salmonella group E

2 : Contained two pathogens

*: Mixed with normal flora (Klebsiella pneumoniae and Morganella morganii)
¢: Mixed with normal flora (Escherichia coli and Providencia stuartii)

14 —



gadelel A e A184 Alls 19961 —

Table 2-1. Performance on the identification of pathogens in Trial |
i ) Nui-‘.’-:) ) oof J:'.hl'll'.‘ﬂl:]r'jlj‘H_':.‘v.'E.LE indicated
level of performance
Specimen No. v : Not

number Pathogens Laboratory reporting Good Acceptable acceptabl_é
' 31 16( 51.6) 1( 3.2)
131 119( 90.8) 11( 84)

M-95-2-1 C. freundu 31 31(100) 0
126 123( 97.6) 3( 24)

M-95-2-2 S. aureus 28 28(100) 0
85 80( 94.1) 5( 5.9)

M-95-3 E. faecalis 31 29( 93.5) 0
130 ‘89( 68.5) 32(24.6)

M-95-4 S. sonnel 31 31(100) 0
130 104( 80.0) 25(19.2)

4 gForA FAFAMA 1847t wjgFg F
20% glycerol€ 2-¢ BHI (Brain Heart Infusion.
Difco) wlx]o)] 3t 3t (suspension) o2 Fof
A -70°Ceol A B33l grl. 199500 7+ 7)o W
$3 A2dE4L 19949% Fubo] ARS8 W3]
oA o4 Az F, 7 FAFHuA
71& d§ HEeo® Hol Robx 0.75% 2 g3
%= BHI soft agaroll £o]4 0.5mL® Zz}7}e]
Cryotube® (Corning)ell £F3t¢lch. 1994 o)Al
A& BHI brothell A wWg F 0.75% &3
A7tste] Cryotubeo] EF% WS AHERA
ot 7ol 22 # (9);streptocococci)®] A-$E via-
bility7} & REHA X FA7E e olE A
A38k7] A5t o] A2d WHe® wiRch

2. g 2%

=
<

-1
=

19951 % 1 (849 234)el 2x (10€ 194)9)
A i4s F9-e Table 1.3 2ok vjyE ZAtell
sgol 2 & A A AR AAE
55 9A8da, 4 AAAAME AdEe A
Aol AFHAS o T AL XA
yE3}e 2 g 79t} M-95-2 (wound), M-95-4
(stool), M-95-9 (stool)E A3l E: 25 T7}A
wWelFg o2 ¥ pure culturegdth M-95-2¢}& 27}
o] wWYdF (Staphylococcus aureus®} Citrobacter
freundit)o] g = gle ], M-95-4oll&= AAbd Shi-
gella sonnei®} A4 Klebsiella pneumoniaes} Mor-
ganella morganii, 28} M-95-9&= A Salmo

nella group E2} AAYd Escherichia coli®} Provi-
dencia stuartii®} mixed culturegt}.

3. HAES A AaEN

ANEEL 7 AA 9 Fe, 3L HA% Asst
A QA 9 HFRuel 74 A AAd.
54 A3+ “Good”, “Acceptable”, “Not accepta-
ble”"2 ¥4 3 At “Acceptable” 2 genus level 7}
Yot J4dezs 2 FA A
283 “Not acceptable”& o] £
Ay ol ol sle At AHLsdct ol
ks 71E& AdiH o] ofy 3 33 WUz} 2
9 Wdel} odd df e RHANNES 2 I}
dAet. dE =4, Acinetobacter baumannis Acineto
bacter spp.2 % ¥.17} 12] W HAA UgS o=
“Good” 2.2 ol g o} e M3y} 3x7]3kel
A Ughe o= “Acceptable” 2 3}¢]c}.

AslE AAFELE A dediln Yzt
£ $5¢ dade®, g4 #A54 AA A=
S, I, R& %49 ZAxE reference value (2 7|
it S o Axf)el vlwat ). Zone size?) in-
terpretation® NCCLS 7}&[4]e] ojste] EA43t4
c}.
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Table 2-2. Performance on the identification of pathogens to species level in Trial I

% laboratories with correct species
identification at level

Specimen no. Pathogens

Tertiary

Other - P-value

M_95_2__1 Nl
M-95-2-2

M-95-4

M-95-3

M-95-1

1hn

nm oA

Table 3-1. Performance on the identification of pathogens in Trial ]

No(%) of laboratories with indicated

level of performance

Specimen No. Not
number Pathogens Laboratory reporting Good  Acceptable acceptable
3 29( 85.3) 0
145 130( 89.7) 15(10.3)
S. saprophyticus 34 33( 97.1)
147 109( 74.1) 17(11.6)
N. asteroides 34 18( 52.9) 3( 8.8)
124 68( 54.8) 56(45.2)
E. coli 34 34(100 ) 0
147 146( 99.3) 1€ 0.7)
Salmonella 34 31( 91.2) 0
group E 146 97( 66.4) 5( 34)

Z+7} 167(63.0%), 181(74.2% ) 7)) ¢t}

1.2 34

54 A& Table 2-17} 3-1¢) gokstge}. 1
z AW ZAb (Table 2-1)N A 5359 54
A% E ¥ £ 7547)1F3F 650 (86.2%) 7)o
A A (“Good”)& gt} ol 33 7|3 1527
% 135 (88.6%)2F o 7|& 6027]1%F 5157
(855%)7F TR A= ofFztel Aol7l A
. a2y o]AL 3 7| 29 v Axw
A 71$S <8 7] dFolr}. Species levelrlA]
AT Z1He 33 71 15270F 1357 (88.8%),
29| 71 60270F 41671 (69.1%)%2 FFztl &
2§ zolzb At (P<0.001) (Table 2-2). ¥ A
A7} 4 S48 AL C. freundii® 33 7|3
100%, 22| 713 97.6% < AF&L 244 A

o] /1A }e FA ZAde A boumanniE A
&9} 33 713 51.6%, 22} 7] 90.8%c|gd}. &
X5 (Not acceptable) 542 & 77#"Holgdon] o]
Z 17%ko] 3% 7|Re 2 R¥oelxn oz 767 0]
29 7| 2 RE ). o|F 327 o] E. faecalisE,
a3 25710] S sonneid FE FAY Azgch
329 549 F2 Wee oldg 2.

1) M-95-1 (A. baumannii) : Pseudomonas spp (4
713#), Cryseomonas (2)

2) M-95-2 (C. freundii) : Cryseomonas (2)

3) M-95-2 (S. aureus) : Coagulase-negative sta-
phylococci (3), S. hemolyticus (2)

4) M-95-3 (E. faecalis) : Streptococcus group D
(13), Staphylococcus (4), a-hemolytic strepto-
cocct (3), y-hemolytic streptococci (3)

5) M-95-4 (S. sonnei) : E. coli(11), “No Salmo-

16 —
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Table 3-2. Performance on the identification of pathogens to species level in Trial

Specimen no.

% laboratories with correct species

identification at level

Pathogens Tertiary Other P-value
Table 4-1. Culture media used for the planting of specimens in Trial |
Specimen number and source
95-1 95-2 95-3 95-4
Sputum Pus Blood Stool
Media NG* G* NG G NG G NG G
" Blood agar 0 167 0 167 0 162 0 49
MacConkey agar 0 162 4 157 124 17 1 162
S-S agar 7 0 | 3 9 0 5 142
Chocolate agar 3 25 1 16 1 38 0 3
Thioglycollate broth 1 13 0 116 1 100 0 8
TCBS agar — = = 29 11
SF = = = = 4 24
Others 2 1 1 8 3 11 15 19
* NG : No growth ; G : Growth - o o
Table 4-2. Culture media used for the planting of specimens in Trial [
' o T - _S_pecimen nurrTbe;:_;d source
95-5 95-6 95-6 95-7 95-8
Blood Urine Stutum CSF Stool
Media NG* G* NG G NG G NG G NG G
plood agar 0 5 167
MacConkey agar 1 149 11
S-Sagar 1 0
Chocolate agar 1 2 32
Thioglycollate broth 0 12
SDA 0 23

* NG : No growth ; G : Growth

nella or Shigella isolated” (6), Providencia stuartii
(4), Serratia ordofora (2)

2z}l A= (Table 3-1) 5759 $A A%} B
2 & 87971l A 69571 (79.1%)0l A Ay

17 —

(“Good™) & <t ol 3a 7] 17070F 1457
(85.3%)¢ 29] 7| 70971%F 55070 (77.6%)
7} L4 (P<0.05). Species level 74X %A%
71%-& 3z 713 14570(85.3%)) wulsiA] 19 7)
T 47470 (66.9%) T} (P<0.001) (Table 3-2).
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Table 5-1. Results of biochemical tests for identification in Trial 1|

Hesults
Specimen no. Mo. + — Reference
{pathogen) Tesi Lah
M-95-1 Oxidase 138 5 133 -
(A, baumannit} TSI [4]1 AfA i
K/ A 7
K/K 132 K/K
M-95-2-1 Oxidase 99 . 1 98 - N
(C. freundi) TSI 133 ASA 125 ASA
K/ A 8
K/K 1]
H.S 124 124 o 4
M-95-2-2 Catalase 6 B
(MRSA Coagulase 109 106 3]
M-95-3 Hemalysis 134 a 24
(£, foecalis) i) 5
¥ 110 ¥
Catalase & 0 G
IHile esculin 114 118 ] i
6.5% MNaCl 76 T2 4 4
Strep latex 12 Group D 12 Group D
Mhers 0
M-95-4 Oxidase 9 1 8
(S. sonnet) Motility 103 6 97
TSI 140 A/A 13
K/A 125
K/K 2
H,S 122 2 120
Serotyping 22 Group D 22 Group D

Others 0

3 A%t MR 5% AL E coi 33 7%
100% 2] 7]+ 99.3% A& S 2gov AY
o] /AR ¥& AL N astroides® A& o] 33
713 52.9%, 12 7|H 54.8%] ¥} N
astroidesE A2 4759 AF A ALES
84.5% (607/721)2 N. astroidesE E§% 5759
A& (79.1%) 2} Etdl (P<0.05).

225 (“Not acceptable”) $AL % 98Heo
3%} 713 475 719 7% 947ol sl o]F 597,
187, 157 0] z}7z} N. asteroides, S. saprophyticus,
A. hydrophila & 2% FAT A4

#29 £49 F2 WEe ofdst weh

1) M-95-5 (A. hydrophila) : Vibrio metschnikovii
(117)3h)

2) M-95-6 (S. saprophyticus) : S. hemolyticus (8),
S.aureus (2), Staphylococcus spp (2)

3) M-95-7 (N. asteroides) : G{(+) bacili (24),
Corynebactertum spp(11), Corynebacterium dip-
htheriae (5)

2. Y% HEeHRI Hpta

A FEale A45 Az} A zu) A= Table 4-1

18 —
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Table 5-2. Results of biochemical tests for identification in Trial [

Result
Specimen no. No. + e Reference
(pathogen) Test Lab
95-5 Hemolysis 133 a 6
(A. hydrophila) B 122 B
e 5
Oxidase 154 152 2
TSI 159 A/A 60 A/t
K/A 98
K/K 1
H,S 128 5 123 -
95-6 a
(S. saprophyticus) B
Y
Catalase 164 4 +
Coagulase 166 156 —
Novobiocin 97 R R
S
95-7 AFB stain 95 10 +
(N. asteroides)
95-8 Oxidase 24 108
(E. colt) TSI A/A 158
K/A 2
H.S 132 K/K 0
3 129
959 Oxidase 109 —
(Salmonella E) TSI 163 A/A 5 K/A
K/A 156
K/K 2
H,S 161 158 3 +
Serotyping 93 Group E 85 Group E
8

3} Table 4-2¢9} e} 1992988 Hxd:] &
AL JQAAANY Beg wiAdn HFNE A
S WA & ZAs i olejel HAES SS agar
o HAF3E o, AN EFL& ¥I o9 FHAES
thioglycollate brothell /| ZFA171& deol FA3d 4
o}

3. Azt HA
A5 Al

[

d8¥ 7led Ass AAARE

— 1Q

Others

ulx o 2 okzslgr} (Table 5-1, 5-2). L2}
olA % A% 7ol oxidase (FXH AL 19
%), catalase (2.8%), coagulase (4.7%) A139]
A7t A% wasQcl. S saprophyticus (M-95
-6)2] coagulase ZALS FA o2 WIF 7|4
54 A}E S aureus (87]1%), MRSA (171%),
coagulase-positive staphylococci (17]1%) & ¥t
gtglct. Catalase 73At9] @R o2 st} E faec
alis (M-95-3)7} Staphylococcus spp(4713%), S. au-
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Table B. Methodologies used for susceptibility testing

Method 95-1 9521 95-2-2 953  9-4 955 956 958 059
Disk diffusion 5
MHA 129 123 85 64 117 129 127 127 129
BA 0 1 4 16 0 1 2 0
MHE 0 0 0 2 1 0 0 0 0
NA 2 1 5 17 2 1 I

Microdilution
Vitek 19 18 15 17 19 24 24 24 23
ATB 9 17 4 17 17 8 8 8 8
Sceptor 1 1 | 1 | 1 1 | 1
Microscan 5 i 4 B 5 G 6 B 6
Oihers 2 2 1 2 2 1 2 2 2
Mot mentioned 3 5 14 3 7
Total 170 174 138 180 171 171 170 170 170

Table 7-1. Antimicrobial susceptibility test in Trial [
] 495-1 95-2-1 95-2-2 95-3 95-4

E 1L R Bl 5 T RiBef 'S T H Ret § I R Rel 5 1 R Ref
Amikacin 5 3 28 712 85 9 2 2 B 133 6 7 8
Ampicillin 0 1 126 R 63 12 60 R 115 9 14 §
Agtreonam 0 9 13 R
Cefolaxime B 28 8§ 1 0 18 27 R 45, @ I '8
Ceftazidime 68 &8 5 §
Ceftriaxone A1 2 a3 12 43 R 60 0 0 S
Cephalothin O F H3 R 0 # 83 R 25 I S
Ciproflozacin 96 4 1 8: 12 35 46 R 2 B 53 R 4 1 58 B 90 0 1 8
Clindamyein 0 1 68 R
Gentamicin I8% & 3 T4 35 2B 5 B B8 74 R 132 8 5 8
Imipenem 0d T G s 46 L 25 9 0 1 R 47 0 0 S5
Oxacillin o 0 B R
Penicillin i3 7 95 R
Piperaciilin 53 14 9 8 I© 1 57 R Ba I .F 8
Tetracyclin g 2 5 :R
Tobramyein 128 0 3 8§ 3 7 93 R 105 8 % 8
Vancomyein a2 3 5§ 5 893 14 11 .8
S T g 0 & R
Sh 2000 0 0 4 R
reus(1718) 2 ¥ 5 ¢} Streptococci spps o2 B ag 7]ao] 237jHeo
B5AQ AAE = olf2 FEAel ¥E Ak

4. g3 zdsd HA

oA A5 AP -9 ZideA

H d2 = E faecalis?] 6.5% NaCl W4 7AE
T 4 Aok o] A4 ARE xuy JFL BT
7671 EFHFov o] A E foecalisE

20 —
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Table 7-2. Antimicrobial susceptibility test in Trial ||

Antimicrobial 95-5 95-6 958 95-9
'S I R B & T R R¥'S T R Rl S 1 R het
Amikacin l_:f 1 4 SR =1 o ] 1 14 S 15 3 2 5
Ampicillin 2 2 140 R 0 0 155 R 140 1 11 bt
Cefotaxime o | - | 74 R 730 4 5
Cellriaxone 6e 2 5 & 3 67 R 7L 2 3 8
Cephalothin 2 0 I1F R 22 B 43 R 1 0 124 R 117 1 7 5
Ciprofloxacin 09 1 0 § 81 3 0 S 0 1 107 R 105 0 0 35
Clindamyein mny 2 0 5
Gentamicin 161 1 3 5 13 0 5 0 0 167 R 159 3 I: 8
Imipenem a6 1 1 3 B0 0 -
Oxacillin 2 0 124 R
Piperacillin 7% 3 2 '8 0 0 78 R 79 0 1 s
Tobramyein 133 0 2 -5 1 1 132 R 119 &6 2 8
Vancomyein 135 1 0 5

Table 8-1. Imerpretation of zone size for susceptibility test in Trial |

Antimicrobial 95-1 95-2-1 95-2-2 95-3 95-4

g3  BYA  Qx  2Ax dx  BYX AdF  2AX dx 24l

Amikacin

Ampicillin

Aztreonam 14 2 93 10 97 26 121 2

Cefoperazone 20 0

Cefotaxime 28 9

Ceftazidime 65 6 27 12 35 6

Ceftriaxone 51 12

Cephalothin 50 14 59 4 57 3

Ciprofloxacin 93 4 77 8 40 6 48 4 100 6

Clindamycin 74 14 60 5 81 2

Gentamicin 135 4 65 6

Imipenem 43 0 117 14 11 1 135 3

Oxacillin 45 1 73 3 42 0

Penicillin 79 10

Piperacillin 57 10

Tobramycin * 116 2 35 10 60 1

Vancomycin 83 9 86 4 88 23 106 2
Kirby-Bauer}]-& A}-43}l¢ic}(Table 6). Vitek, (F4k7]), 1994 1871 (Auby) 2873 (Fut
ATBS 4 9§ microdilution®y-& A}&-& 7|#57} Ne 2 Fojyrd.
13}l = 44713, 23}l A 417]@ et ol A 54 AAAT e Hrles 374A Aol
199130 27]7t ®olddd Aol wd Frhsto 2 AR AEA AAAR Y AdEely
199241 8713, 19939 107]#(H47))= 16713 EAE §7AY A9, dAe daz gage A

—21
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Table 8-2. Interpretation of zone size for suse eptibnlity
Al |i_i:r|;~'r'~'a',':.';1|_ 95-5 ]
21 3] 4 !

Amikacin N I_J" i

Ampicillin 122 3
Cefotaxime 71 3
Ceftriaxone T !

L -..'|!|:.||||'.|||_'| 96 12 a2
Ciprofloxacin 93 1 77
Chindamwyeir 7
Gentamyein 150 ] 117
Imipenem 7] ()

Cxacillin 101
Piperacillin 73 3
Fobramvyein 124 1
Vancomyein 1340

Teble 9. A=Y AY7R = AEA4 <
Fol e AT 23}

U Y& A 3 71 (%)
A3 gt 11( 3.3)
g g g 36(10.7)
A4} kgt g 7( 2.1)
dA, vk, 53t 7( 2.1)
REZA o} 145(42.9)
s 132(39.1)
7R 5 338(100)

CagAd, Nk, 254, TEA BEA AN =

4 AT AN Arie} g A Az
9 JdAx=dd. F, AN =7 NCCLSY 7]
Fol dz2d UAdd FeAelela vadtes A
$7b k. A4 AAel Asle  reference
valuedl] Fs]x #HAE <} (Table 7-1, 7-2).

Az A7 dotz Asse (AgRa
g 712 15% o}AtellA very major error &
majpr error7tb Y& 7-5) F7FA A5 HAAE
95-2-1 (C. freundii) 9] gentamicin, 95-2-2 (S. au-
reus) 2] amikacin® imipenem, 95-3 (E. faecalis)
9] ampicillin, 95-6 (8. saprophyticus)2] cephalothin
% 57kt

FEAe dUAAE obdst e Wo| AAH
k. .

1) 2334779 44 A= @ cephalo-

05-6

test in Trial .|

la-o 95-9
] &) ol 3] L) al ! |
145 5 145 1
120 | 136 |
ad £Y I
£ 2 76 0
L 101 i 123 0
82 2 102 ]
5
2 125 2 147 1
9 2 75 0
|
66 ! 87

116 2

thin, cefazolin, ® cefotaxime, ceftriaxone © cip-
rofloxacin, ofloxacin, @ imipenem®] 47}x F%
A& A AE TFAL A

2) 3z 71F@AAME FAuekodA 22 Entero
coccusel] o 3} A} aminoglycoside®] x4 (high
level resistance)2 ZA}g #A.

ey 1994950 A=Y Staphylococcus ]
A7 A A oxacillin®} vancomycin Z§ F)
< &= F AAAD

AAHY =7]e] #A (Table 8-1, 8-2)& o}Aw
a5 Z1@dAA ZEE3 9%tk NCCLSH A w7t
e AAd #AINEE ALIFEF G 7)F
B3k

|

19959 A4 mAEAHAL AWE ZAle] Fo
g 7B 13 167713, 23 1817]3%¢]gih. o]
= 19913 %[5] 1459} 14873, 19929%(1] 151
= 1397)%, 1993d5[2] 1629} 1567)%, 1994
%[3] 1683 1657|# 2 Fo 7|} F71 A3
o7tz Ade ¥golr)

19959 % AWx ZALE Ajzsl7] Ao Axsd
2ggsle 2E s 71#E dAes u|QAEA
7ol i AEZALE & wl Aok 199549 %
49 A=z 2 g3 s de ZE 7B

- 92 —
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1Este] @ “[YEAA ARAY @ )
HE 2ALE ‘3_}3’-’;*1%74' A¥E £k A

3o °]‘§‘°‘]"1 2L vAEAAE e
145¢c} (Table 9). 199595 Ay =
Abell Feodjt 71 71 23 64 181F o} HoF

TEAb 3@ A ke Z|H
AAHE 3t 7ol Sle AL Aoy zHF
713 #7F Aol He e ¢ F g9 9549
ANx Zabo] 3 1071 g£9 A Ag
(“Good™)&& 3a 7|¢st 29| 7|He FBslo
82.4% (1345/1633)H o ol 94dx 9] 75.3%
(867/1151)[ 3] w3l S48} (P<0.001).
9595 ZAMFolA N. asteroides®] FAHgo] 7}
Woton o] #5E ALY} YA FFoAe A
88 852% (1257/1475)% H$ =it} (P<O.
001). 33 Fl@z 29 sBte) vMEANE 37
713# 2] Aggeo] 87.0% (280/322)q ulal| A 19
71#L& 81.2% (1065/1311)F =] (P<0.05)7}
At 22 2 Aozl Zlgjrc AL olf&
4539 AFRRANA 33 7j@o diF #A|E
o] 19| 7ol AL 7FR FR w2 g
W Foletx Yzt

2717 o)}e] WhdFe]l EL AAA WHdFS
Ztzt 9% § de 8= vAEAA AYx
ZAe] djAto] ¥} S aureus?} C. freundiiz} &
2 A (M-95-2)14 2709 HAF Feo A
T 8L 627% (104/166)2 o] 1992 o) 4" S.
aureus®} E. coli®] £3 7Aoo 4T & (54.3%;
82/151) Bl <Fzb Eotedl FAA o= ¢l
Art.

AAE AT ALsHe dAuA 9] F/RE= A
Aol vjdfd ZFasden HAZE FHA =
g} #3293t SS agar, thioglycollate broths wj 7
oAf HFss Aol o] /MA=HAL AFFA A
A4 ZlgA <l Asistd PAAFSE dutAes
aE2A2|$oy} oA L catalase, oxidase, 6.5%
NaCl WA ZA 59 712" HA7E Ad= <
WA FEHezH FEAAN AATE
Wit 7l Az Fa4 e FAb
i o] 7|l A} Kirby-Baurer' & A}-£-3}

2 e} Vitek, ATBF AFEA7IE AH8-3=
7]*&°] i Foizta dSS ¢ & U

J X jo i
fe ae R
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