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Quality Assurance for Commercially Prepared Microbiological
Culture Media

Department of Laboratory Medicine, Hanyang University College of Medicine Seoul, Korea

Tae Yeal Choi

Background: Culture media that perform as intended are crucial to accurate work by a clinical
microbiology laboratory. The author evaluated commercially prepared microbiological culture media
for quality assurance.

Material and methods: Five types of commercially prepared media from Shin Yang Chemical Co.,
Ltd. were evaluated in Hanyang University Hospital for one year. Five types included blood agar
media, chocolate agar, MacConkey agar, Salmonella-Shigella agar and Mueller-Hinton agar. All
media were evaluated by NCCLS M22-A2 (Quality assurance for commercially prepared
microbiological culture media-second edition; approved standard, 1996).

Results: Blood agar media provided luxuriant growth of many bacteria-especially the fastidious
streptococci and pneumococci, as shown by early colonial development and clear hemolytic
reactions with S. pyogeses. Chocolate agar supported growth of fastidious bacteria such as N.
gonorrheae and H. influenzae. MacConkey agar gave excellent differentiation between coliforms and
non-lactose fermenters with inhibition of Gram-positive micrococci. Salmonella-Shigella agar was a
good differential selective medium for the isolation of Salmonella and some Shigella species from
clinical specimens. Mueller-Hinton agar showed good reproducibility for antimicrobial susceptibility
test by the disk diffusion method.

Conclusion: The five types of commercially prepared culture media have demonstrated
competence and integrity for bacterial culture in clinical trial. Theses media could be used without
performance quality assurance test by user. (Korean J Clin Microbiol 2003;6(1):56-62)
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A2, Quality assurance for commercially prepared 29212),E. coli (ATCC 25922); Mueller-Hinton agat = S.
microbiological culture media-second edition; approved aureus (ATCC 25923),E. coli (ATCC 25922),2 P,

standard® <13l tH4]. Aujx| 2] ERRZ AAESE 2
goted AvE e Aue @ A9 o $32 A&
0.3%%1 7 5= 179 AgE zZtolul7] ¥ste] $1,00%]
737t e ¥ a1, A& o] 0.1%KR] 7%= $3,0000] 73 H]
7P 2od olH g Fr &2 A3ty flete A

0] 0.3%0]| 510 A ZEL EARZ AAES ALLA7) A
%‘*l 3tA] 23 A8 AS WAStT U3, 5] &3}

H Az o] A& AlFel Mt vha Aol 9ot

campylobacter medium (0.388%), Thayer Martin medium

(0.31%)> Agtgo] Fom = A7t FARTHAAS
AAISIG T St e AFEAE REEA] REFFE 0]
ot FARSS ALY As At vk a2y @
N A, &=l A,

blue (EMB) agar2 CNA agars< Z3tgo] 0.1% ©]3}
ol B2 Ag A7} Al ZAle] FANE ATHE Wn A4}
glol AH4e %+ QeS Aska UTHL, 4, 5 et S
ANE IR AZ B FATA B LY A
Aol ok 7kA| gl Agolth. ofo] AFAE Fuf L
3| Aol A A aEg *ﬁﬂHZl % 25 TN © & NCCLS
M22-A20] e} dd F<t T A%4E
AA7] el &7f sk vl o

HHA 7 ¥ S2A
A FstetorE 34 8 Akl Fa el ol A B @ v A
(blood agar media with 5% sheep blood},= &l vl #],

MacConkey agarSalmonella-Shigella agar, Mueller-Hinton
agar, 2 ¥ EAb A A AuA S 2 FFwgon,

I AAbell A A el #] gl AP uf A S T,

MacConkey,Salmonella-Shigella agar, Mueller Hinton
agars 77t *ﬁ”é‘}‘ﬁ L AT 7e 20029 1Y HE

20024 12974 = A 438t A F S AR FHARS

AALE Aok o

= =
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H

A e H] A o &= S. aureus (ATCC 25923),E. coli
(ATCC 25922),S. pyogenes (ATCC 19615),S. pneumoniae
(ATCC 6305); == glu] ] o = N. gonorrheae (ATCC
49226),H influenzae (ATCC 10211); MacConkey agdr=
E. coli (ATCC 25922),P. mirabilis (ATCC 12453),S.
typhimurium (ATCC 14028),E. faecalis (ATCC 29212);
Salmonella-Shigella agari] & S. typhimurium (ATCC
14028),S. flexneri (ATCC 12022),E. faecalis (ATCC

MacConkey agar, Salmonella-
Shigella agar, Sabouraud dextrose agar, eosin methylene}s2 x| 32 & o &1 uj|

aeruginosa (ATCC 27853)& Al &3lith X F+ &
5 w]=+ ATCC (American Type Culture Collectloﬁbld T
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A
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MacConkey agarsalmonella-Shigella agarl =
2 ABAAE iAol HF8aL 35°c<>ﬂ 18-244) 7t &
42-48XN 7F v Fsle] EETF AR 2 2 S T
Z3 ¥t} Mueller-Hinton aga¥ NCCLSA M2-A7
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(Performance standards for antimicrobial disk susceptibility

test-7 th edition; approved standard)z<l| vz} 3} A 7+
FARA H =] & A A 5 TH6).
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Table 1. Quality control of commercially prepared media with control strains

Atomosphere Control organism
Medium* ; P . g Results
length of incubation (ATCC)
S. pyogenes (19615) Growth,3-hemolysis
Blood S. iae (6305 - i
09 agar Aerobic, 24h pneumoniae ( ) Growth,a-hemolysis
media S. aureus (25923) Growth
E. coli (25922) Growth
Chocolate CO, 24 and 48h N. gonorrheae (49226) Growth
agar H. influenzae (10211) Growth
E. coli (25922) Growth, pink colonies
MacConkey ] P. mirabilis (12453) Growth, colorless colonies,
Aerobic, 24h S .
agar inhibition of swarming
S. typhimurium (14028) Growth, colorless
E. faecalis (29212) Inhibition (complete)
S. typhimurium (14028) Growth, colonies colorless
with black centers
Salmonella- S. flexneri (12022) Growth, colorless colonies,
Shigella Aerobic, 24h E. faecalis (29212) Inhibition (complete)
agar E. coli (25922) Inhibition (partial; colonies

pink to rose-red with
precipitate)

* Shin Yang Chemical Co., Ltds media.Temperature is 38.

Abbreviation: ATCC, American Type Culture Collection.

pyogenes 2! S. pneumoniae= 21 k38 A E who] 18-24A]
el F3 o] 7hestAa AAL Al FS 42480
dlof 3 HEo] YTt EAF A FS 42-48%7F &
dw Mete] A7 % 2t 88 AAo] Al Balo] o
Sol ot e &9 g A7 = A 435E AL E
AFAFE] e

2. ZIEHYX]

ZZ AR o]l & FF=T 521 N. gonorrheae ¢} H.
influenae2 7+z+ A Fato] 5% CO2x7 o4 v ¢34
3} Alekslelal AALe] AuA] = 18-24A7F TEE A
Aol S BHst =7} 9 o;11:}(Table 1.9 AA =5
E] N. gonorrheae, H. influenzae, 2 N. meningitisT= Al 9F3}
o % A%k A BN A W 91T, et Qe 7]
= A s E A Fol A o o

3. MacConkey agar

Aleks}leta) 217} Al 23 MacConkey A vl 2] o] &&=

Z=Ql E. coli, P. mirabilis, S. typhimurium, E. facalisE z}z}+

HEso] 18- 244
oA Ba e Eq

o] 7 ¢l A"

typhimulium2 g‘g«g o] xet

o] o7 5 o

b F3t A2 E. colie 5 AwiA|
Z 25k oo, P. milabilise FFd %
v gk =l o] 7 eto] A Aal ). S.

< d A5t o, E. faecalis:=

e B @ 571 gloic(Table 1),

AFAA A MY T 2= S. typhi (2), Salmonella
group-D nontyphi (20), Salmonella group B (6), C (5), E
(11), 2 2= A9 Shigella sonnei (2)7} =5 & Al
Al A Frg gk - o] et 9 st H]%‘%*é ads
Az Jegta A EATh BE wo Je 2e A
A kg Auf | o A i

4. Salmonella-Shigella agar

Agsret A7 Az YA EEF
typhimurium, S. flexneri, E. faecalis, 2 E coli& &4
3} S. typhimurium-& ujj & 18-24A3F ol &= 5%
H A4S dehiE £ 2 1S g
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Table 2. Quality control of disk diffusion test using Mueller-Hinton media (n=20)

E. coli (ATCC25922)

S. aureus (ATCC25923) P. aeuginosa (ATCC27853)

- . Acceptabl Shin Yang/ Acceptable Shin Yang/ Acceptable Shin Yang/

Antimicrobial agents . . -
limits Hanyang limits Hanyang limits Hanyang
(mm) (mm) (mm) (mm) (mm) (mm)
Amikacin (30ug) 19-26 22-24/20-23 20-26 22-24/23-24 18-26 23-25/22-26
Ampicillin (10ug) 16-22 20-22/20-22 27-35 29-31/30-31
Ampicilin/Sulbactam 5604 22.24/22-24 2836 31-32/32-33
(10/10ug)
Carbenicillin (100ug) 23-29 25-26/24-26 18-24 19-23/19-23
Chloramphenicol (30ug)  21-27 29/30
Cephalothin (30ug) 15-21 15-16/15-17 29-37 32-33/30-33
Cefamandole (30ug) 26-32 30-31/29-30 26-34 28-29/28-29
Ceftazidime (30ug) 25-32 28-29/28-29 16-20 17-18/18-20 22-29 22-28/23-29
Ciprofloxacine (5ug) 30-40 34-37/32-35 22-30 22-21/19-21 25-33 26-31/26-32
Clindamycin (2ug) 24-30 25-25/24-26
Erythromycin (15ug) 22-30 25-27/24-28
Gentamicin (10ug) 19-27 23-25/22-26 16-21 18-20/18-21
Imipenem (10ug) 26-32 28-30/27-30 20-28 24-27/24-28
Kanamycine (30ug) 17-25 21-23/21-23
Oxacillin (1ug) 18-24 20-23/20-24
Penicillin (10U) 26-37 32-35/31-36
Piperacillin (100ug) 24-30 28-20/28-30 26-37 32-34/31-36 25-33 25-30/25-31
Tetracycline (30ug) 18-25 21-24/21-25 24-30
Teicoplanin (30ug) 15-21 18-20/18-21
Trimethoprim/Sulfame-
4-32 30-32/29-32 24-32 25-29/26-30

thoxazole (1.25/23.75ug)
Vancomycin (30ug) 17-21 19-21/20-21

o

faecalis% g 7ol A =]o] v F 42-481| 3t Fo| =
S B 71 gl E colis A o] A4 A
92w gely A2 a9 44 A4S e 3
g YAk tH(Table 1).9 3 A A A BAF 2ej e
S. typhi (2), Salmonella group-D nontyphi (20), Salmonella
group B (6), C (5), E (1%} =5 F& Aol g7 =
2l ek f e 271= 2}7} Az 3 A A] ol A Zh et

F\

I

5. Mueller-Hinton agar

Mueller-Hinton aga#ll &= E <=2 S. aureus, E. coli,
P. aeruginosag Ah-&3to] tj~= b o R YA 7t
FRAAAE A1 A3 Al kstst 9 27 Az A
Al ®5F NCCLS M2-A57]| ¢ st= 235 Ueh it
(Table 2).

Z(bubbles)E A o] 103] F 13], AALe] AR =
AHEH BE &8 dAo] 508 F 28], AUt A xS
Mueller-Hinton aga#] A1 & ¥l x| Zo]e] & o] 103 F
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Table 3. Failures of commercially prepares media by inspection

Salmonella- Mueller-
Inspection BAP Chocolate agar MacConkey agar Shigella Hinton
agar agar
1 = 1 1nv v IV
Cracked petri dishes -/-1- -/- -/- -/- -/-
Unequal filling of plate NT NT NT NT -[#
Craked medium in plates -/-1- -/- -/- -/- -/-
Hemolysis -1+ NT NT NT NT
Freezing -I-1- -/- -/- -/- -/-
Exessive number of
bubbles or pits ) n N N N

BAP: blood agar plate, SS:

*I: Shin Yang Chemical Co., Ltd., II: E Co., Ltd.,
tone batch/10 batchgtwo batchs/50 batchs.
Abbrevition: NT: not tested.

Staphylococcus spp., Streptococcus spp., Enterobac-
teriaceae, & P. aeruginosat: ¥ #uR] =& APHE] ]
A2 A 2000 2801} A Lol BT AFAAE 8

#e 4 tH4, 7-9]. E Aol M AR H BEATE R
T ATCC &7 F = N. gonorrheaet A 2] 8} NCCLS

N AT EEEFE Y= velol gt )
Ao A AFe] ZA o Dad g 58 Arlsr] 9
oA ME AEenA st FET 2 wjoksle] 0.5
McFarland standard (1-21CCFU/ml)o)] Al S == %4
3 & QAR A HE2AHoF 1-2x%
10'CFU/plateS- & 3}, N. gonorrheae= R Z2 & Eo
7] 9 3te] 3-6 x LO'CFU/mIE & £3lt}. MacConkey agar
1} Salmonella-Shigella agar] &3 #% A 5S AASH
7] 93t = 1-2x 1FCFU/MIS 7 23t} o A= 2
AAdo =z ey e a718 =487 98t
NCCLS M22-AX]| A 7| A3+ 7 42¢] 1/10& A Z3s}%d
Y A dee 2715 S48 7F 45
Mueller-Hinton aga¥= NCCLS M2-A%] u}&g} &
HAEem v sz Sy GaA A AN E
71 20] A7} A 23 )2 9} 8] w8k THE-T].
A gk vl 2] o A] S. pyogenesel] ] & W E}-8H & 7
B0z geke Ao velstgor Hrbe W Ao
ol 5-6%0 A Wle-g@ule] 2717k ALY Ak P A
el Mgt e} gete] 2v]dlE Wate glon
WE-§ TSl 2717F Aol kA G BN
SYHAE AHg FF0 whek Be Aol 1S 471 9
o 22, NCCLS M22-A2|| A= S. pyogenes ATCC 19615
E, CAMP Z Alof| & S. aureus ATCC 33862/2592%- Al-&
G A& Ak S THAL A 23 Aol w2} i 2] 2]
o zto]7F vehvb= AL zhE A A] Al Zol AHS-E 7]
Sl A 2] Apo] WEQl Ao w AbRET{10-12].
HE2 A AA S AL QAP A E AARL A A

EFFFES

A2 et

—

ut

Il: A Co., Ltd.,

IV: home made.

L3l A3 Huj A= S. pyogenes, 2 S. pneumonlaeA
o TElo & A E dE ks Aol & 3R AL
g9

Z 3 v X of = N. gonorrheae (ATCC 43069 or 43070)
=AM RS At dovd AFAE o] EFE 7Y
3tA] Balo] A 54 A AAA AL ATCC
49226 7] Z3to] 5% CQ 7oA 18-241 7+ 3 42-48

Al 7wl ek3t A3 A3 A<l N. gonrrheaee] 7] eho] & A
g3te AL BASAT 4 @A A N. gonorrheae,

N. meningitidis, @ H. influenzae2] #2] ujj &F& Al k3}sh
2 AxLe] A Eol A Aol 7 gl ot Reke] A7) A
A} A F A Z e

MacConkey agar WAl 2+ ¥ <l Salmonella,
Shigellag 718 2 A& = gle A 2 92 &3l st
A] B3} Salmonella spp.,Shigella spp., % Proteust= %
ol Aol He-g Al skelth vl A W) crystal violet
dyed Zoll L Alet, Aol 4dS A=A H,
Proteus spp= - @70l A= JTH7-9]. Al &3t} A
Foluk A7b Al =gk Al 17 AAE AT "'8}04 Ll
kgl A3} WAl S. typhi, Salmonella spp. 2 Shigella
spp. &8l Wi ol 7 okl oy e Al dEt
A7)E A7k Az A A] el A Z T

B F 75 o] &3 Salmonella-Shigella agar] =2 H
% AAHE A Fake 2 A Al 2@ Al Fo] 2% NCCLS
M22-A20)| 4] 273t 27l FZste] 718 1l Ay
A7A e 7es BF et 2ev 9 AAl
o Al A< S. sonnei] &) v Fo] AAH AT o] =
Shigella ¢] R-straire] SS-aga#l| A Al 431+ &35}7] v &
o) Shigella 2] ol & Salmonella-shigella agars} 7+ A&
ol M E ot 2 Ao AR HETH7-9, 12].

FAA A AALE U am o2 AP A
Mueller-Hinton agag] 3 =3l & " 42# 2l do|t}. E3
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NCCLS?] 7|l B/ A =#e] S A A glo] of3i6].
2 ATl e Al gste Au ] Rt op g A7} A 26
o] 2188} Mueller-Hintonvl ] o] A & #a] 2 9] 5}o] 1
= NCCLS M2-A50] W o] wlat g =ae] S A3 2
I} FFF91 S, aureus, E. coli, P. aeruginosa®] t]j ~=
Ao o3k Aoyt B 58 ol 5ol skt 59

E. faecalis¢} trimethoprim/sulfamethoxazole(1.25/23.75ug)

< Abgeto] T 23 Fabg ol o) & A IHRA AL E
X% A3} ATl e] 7 o] 20mme] o]l A Aul]
W} thymidine o] 4 thymineo] 2] 3+ trimethoprim/
sulfamethoxazole] 2 3}d] n X &= LA EE glSS &9l
SSATH6]. 4wl =] ] magnesiumt calciume] 5 &= of whek
3k Hk= P. aeruginosa®] A AFA AAN AY =
4ol Sol et Ao vlolHo} Agstetel 4
Hj A Y magnesiurd} calciume] Fx%= A3 A o2 A}
2 HH6-8]. A7} A =3+ Mueller-Hinton agag] 74| 7} 3
9191 4-5mms Hloid A o] Sl ot Al 2 A 35k
AT oI A S FHE] AN WA 2 2R

E gt 2 Ao A rHET7, 8.
]_

A A ZAE A AT G A 9 e Rl F2
uZo| ALSE EERFE @7, Yol e pH, 2P,
EEFFY WS, 09 FF, A2 D FE/NTE A

5o Cﬂr?fh‘/‘r[ ] @b 2] o] -5 B8R 9] £l
Zg IRRIE WA = AFde] F4
of o} FAIZF gl o IHL o] A TE &
A= FJete] 2717} AopAlw We-&d 7t
1S 2 g $=71 91t} £3] S. pneumoniae
o zZtolx] thE Lo AT F
o] AL ol XA A o=
T SHY JFEe WA wEed Arle
obd7} Al E T a8 BE Al2d 3}, AHE v d
Al 71 F = o] okt il Ab8- b= REZI L o] Al Al F
& AbgEA otol Gk njd EAfo] £E AL, AR
@ golt 71ed AuAs} A2H7] Aol AR ALS
sk glol v A sk A E £4 % BASE B
ANAA L £gelut Aol o) g 4] glofokgith. Axte]
F% Ao G A 508 F 28] A L5 G A
o] wAH Ao| UATH ol AU 9 Bto]
4937 g ApRET 2 o) FAREE AT
Abz Az o] vl FH A ZE AR Aol gl el R]7F
LA QLA A, Yol &8 =HA] FU, A=
ok, wi A EH Ol AF Aol EA] By, 2ol ¥

= BREA FHA] #EAS A 22 7F A A Sho] of g

87 F4AANE AR AR HEe A3 4l ks
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Aegstate] A Aol A 270 F7] A%
o g E4 0] BAF 01} o] &= Az Aol 7] Afelke] A
399

oo

61

Al Fstatoll A A &= AYaket Jufx] YA, 5
#l 8] ], MacConkey agarSalmonella-Shigella agar, %!
Mueller-Hinton agag 1At TR ESHALE A3 2
1= NCCLS M22-A27| &2 SEA7| B2, Ab&Ak= 2t
A AN Fdge) Al AL el g e

Ao ARt g oh et Suloli e 3 E s
*EHHXH FAEIL AR Adely e e d
(Br3))ell A F712 o2 A s ofof & 7;4\9_E Atz HT

azgo

2 QAR PAA A el A A}
Fo3 dolth A7AE FEIE AulA <) 2
A% AP A S

A R AR oFFFA B Akl A A Aked
57kA AuiAl & 14zt Frhstsinh. ot gl = €9
A vl %], &= 8] %], MacConkey agar$almonella-Shi-
gella agar, MuellerHinton agaf &= o] it} =& Aju)

f o
2 o\ rlo =

U o

A& NCCLS M22-A2(Quality assurance for commercially
prepared microbiological culture media-second edition:

approved standard, 1998)u}2} & 7135+

2 It dAFH A NA = W E-&E 9 S. pyo-
genes, & 7H-£8 <] S. pneumoniaeE ] £3lo] UBk AT
A o] A At 23 Y u) R o 4] & N. gonrrheae, H.
influenzaee] A #Fo] &% ¥ ¢l tl. MacConkey agail A =
AU A T 3 v B 7o Mdo] £939en, 1
XA Aol A Aol oA = %t} Samonella-Shigella
agapl] 4]+ Salmonella 72} & - Shigella 7+ 52] £2]
uj) oFo] =¥ 3}<3 t}. Mueller-Hinton agay= t] 2~ = gHAbH

o oI YA A AANA FE AAY S ey
21t
Z B AGHNGE FH2 AN G 5714 4

A S FART AAE AT A% AT NG 95
of Aol glo] AFAnE, AHeAE FARF PAE
A AA A g3 AHEdtel = B A0 2 AR

U

anEs
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