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ABSTRACT

Four hundred samples were collected from various sources (healthy skin of human,
diabetics, thalassemic, turbculosis patients and soil, air samples) for the period from August
2011 to February 2012. One hundred twenty four isolates belonging to Micrococcus spp.,
Citrococcus spp., Kocuria spp. were identified to species level and classified depending on
90 morphological, Biochemical, Physiological and Molecular characteristics.

The highest rate of isolation was 49.2% which belonged to the species Micrococcus
luteus and then 16.1% to M.lylae, followed by 8.9% to Kocuria varians and 8% to both of
M.antarcticus, M.endophyticus, K.rhizophila 4.8%, K.kristinae 2.4%, two isolates of
Citrococcus spp. 1.6% and one isolate of K.polaris 0.8%. Numerical classification by
cluster analysis was carried out and six methods of clustering were compared of which the
farthest neighbor linkage method proved to be the most convenient.

The percentage of similarity between the isolates determined using simple matching
coefficient (Ssm), so the isolates were grouped into seven main clusters A, B, C, D, E, F,G,
and 19 sub clusters. The first main cluster A and the sub clusters B4, B3, B1, C4, C3, C2,
C1 included isolates of the species M.luteus, the sub clusters B2, B5 included isolates of the
genus Citrococcus spp. and the sub cluster C5 included isolates of the species K.rhizophila,
the sub clusters C6 included isolates of the species K.varians, the sub cluster C7 included
isolates of the species M.antarcticus, the main cluster D included isolates which belonged to
the species K.kristinae, the main cluster E included isolates belonged to the species
M.endophyticus, the main cluster F included isolates belonging to the speices M.lylae, the
last cluster G included one isolate belonging to the species K.polaris.

Twelve isolates selected from most clusters in hierarchical dendrogram for separation
of cellular fatty acids using Gas Liquid Chromatography (GLC) showed that 3 isolates
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belonging to species M.luteus had the same fatty acid at different concentrations, although
they belong to different clusters, also there is heterogencity in present and concentration of
fatty acid between the species and this had a major role in the diagnosis of the species
M.lylae from M.luteus also have a role in distinguished Citrococcus from the genera
Micrococcus and Kocuria, the fatty acid stearic and valeric were absent in all isolates
analyzed by GLC which have a role in confirming diagnosis of members of the genus
Micrococcus and distinguishing them from the genus Staphylococcus.

Keywords: Numerical taxonomy, Micrococcus, Citrococcus, Kocuria.

Micrococcus
.(Emtizai et al., 2005)
3.5-0.5
%35.5
(Atlas, 1995; Holt et al, 1994) 48-24 37
.(Kaprelyants et al.,1994) %75-65 GC
Micrococcus .(Kocure et al., 2006)

Arthrobacter , Nesterenkonia, Renibacterium, Citrococcus, Stomatococcus, Kocuria

Winn et al, ) Staphylococcus Planococcus, Dermacoccus, Kytococcus, (A.agilis)
.(2006

(LPS) Lipopolysaccharide

Lipoteichoic
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(Sasser, 1990) Isoprenoidquinones  Mycolic acid

.(Sauer et al., 2008) Lipopolysaccharide

Micrococcus
Micrococcus N
2
3
(GLC) Gas Liquid Chromatography
(400)
.Swab
Nutrient Stuart's Medium
37 %S5.5 Agar
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.(Santhini et al., 2009) %5.5

.(Winn et al., 2006)
%5.5 -1:
Micrococcus
- 2 (Kezeli et al., 2009) Citrococcus
- 4 (Atlas et al., 1995) -3 (Macfaddin, 1985)
Micrococcus Bacitracin (B10u) FX100M/disc (Furazolidone)
- 5 .(Winn et al., 2006) Staphylococcus
-6 . Oxoid
%1

5 (%0.5
-7 .(Collee et al.,1996) 24-18 37
- 9 .(Macfaddin, 1985) -8 .(Winn et al., 2006; Cowan, 1977)
(Macfaddin, 1985; Cruickshank et al., ) -12. -11. -10
Harley and Prescott, ) - 14 .(Atlase et al.,1995) -13. 1974
-16 .(Winn et al., 2006 ; Macfaddin, 1985) -15 .(1996
4 : -17 .(Frei et al.,1995)
100
Lennette ) -18 (Webster McGinley, 1997) 3
Co, H2S 19 .(et al.,1985
-20.(Koneman et al.,1997)
Egg Yolk Agar Lipase Protease Lecithinase
Winn et al., ) (Koneman et al.,1997) CAMP (Lennette et al., 1985)
- 21.(2006
NaCl (Macfaddin,1985)
% 15.5-13.5-11.5-9.5-7.5-5.5-3.5
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Manitol Salt Agar .(Harley and Prescott,1996)
MacConkey Agar Eusin methylene blue Thioglycolate Agar %7.5
- 22 .Oxoid
37 Mullar Hinton Agar Oxoid
.(Vandepitte et al., 2003) 24-18

Micrococcus, Citrococcus, Kocuria :

(m=90) Data Matrix -1
(n=124)
o -) (1 +)
(mXn) :Similarity Matrix -2
Austin ) :Cluster analysis -3

(and Priest, 1986

Cas Liguid Chromatography GLC

(Brooks et al., 1990 ; Lambert and Moss, 1983)
GLC
Packard Model 438A Hewlett Packard GLC
.(Miller,1982)
3 1/8
300-120 (FID)Film Ionization Detector
£ 30 / 10
.(Shaw, 1974) I 30
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Micrococcus 124 180
Citrococcus Kocuria
Micrococcus (1)
Furazolidone Bacitracin
37 %15.5-5.5
.(Winn et al., 2006)
%5.5
Planococcus  Stomatococcus Rothia Micrococcus

.(Collins et al., 2000)

Kocuria
Kocuria
Bacitracin

Micrococcus Staphylococcus Furazolidone

NaCl %9.5
Staphylococcus .(Reddy et al., 2003)
Citrococcus .(Winn et al., 2006 ; Kloos et al., 1998a)

37 48-24
(2006 ; Kezeli et al., 2009)
(2)
Micrococcus
M.luteus Citrococcus Kocuria

%8.9 K.varians %16.1 M.lylae %49.2
%4.8 K.rhizophila %8 M.endophyticus M.antarcticus

% 0.8 K.polaris %2.4 K.kristinae
(Kocure et al., 2006; Boudewijns et al., 2005; Liu et al., 2000)
M.lylae 33% %95 M.luteus 2010 Savini
%28 M.antarcticus

.(Kovacs et al., 1999)
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(G, F,E, D, C, B, A) (7)
(3) (1)

. (4) st C02

Kocuria Micrococcus

.(Jeffries, 1969)
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(1)
%
%78 M.luteus 23 A
B
%90 M.luteus 2 B1
0685 Cltrgggccus 1 B2
%90 M.luteus 6 B3
%88 M.luteus 8 B4
0685 Cltrgggccus 1 BS
C
%84 M.luteus 8 C1
%87 M.luteus 3 C2
%90 M.luteus 3 C3
%90 M.luteus 5 C4
%90 K.rhizophila 6 C5
%88 K.varians 11 Ceé6
%86 M.antarcticus 10 Cc7
%383 K kristinae 3 D
%84 M.endophyticus 12 E
%84 M.lylae 20 F
%79 K.polaris 1 G
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Citrococcus spp.
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(Kezeli et al., 2009)
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B2 Citrococcus spp. :B5
K.rhizophila :C5
K.varians :C6

(Reddy et al., 2003)
.(Lietal., 2006)

M.antarcticus :C7
%15.5
%7.5 Kocuria (1)
%15.5
(2)
.(Qudiz et al., 2004)
K.kristinae ‘D
CAMP (Saviniet al., 2010)
Micrococcus

(Winn et al., 2006)

Micrococcus
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16sTRNA CG Micrococcus
.(Young et al., 2010) Kocuria
M.endophyticus E

.(Koch and Stackebrandt, 1995)

(Kovacs et al., 1999) M.lylae ‘F
M.luteus M.lylae
M.luteus
(Winn et al., 2006) M.lylae
A, B1, B3, B4, M.lylae F
M.luteus Cl1, C2, C3, C4
.(4) %15.5
K.polaris G
30
42-5 2010 Savini
M.antarcticus Micrococcus
%7.5
Micrococcus Kocuria

2003 Gillevet Tang
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Micrococcus
Becker Kocuria
16sr DNA 2002
.Micrococcus Kocuria
(2)

%7.5 1
M.antarcticus-5K.kristinae- 4K.varians-3K.rhizophila- 2K.polaris-1

Citrococcus spp.—10 M.luteus- 9M.endophyticus-8M.lylae -7M.luteus - 6

%15.5 Kocuria 2

M.antarcticus - 5 K.kristinae — 4 K.varians- 3 K.rhizophila- 2K.polaris-1

Citrococcus spp.—10 M.luteus-9M.endophyticus-8M.lylae - 7M.luteus —6
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(GLC) -
12
M.luteus 3
(5)
(Giacomini et al., 2005)
Citrococcus .(Bertone et al., 1996)
Oleic acid M.luteus, M.antarcticus spp.
F Caprilic M.lylae Capric
Butyric Lenoleic Palmatic  Heptanoic M.lylae
Capric M.endophyticus  M.antaracticus Oleic M.luteus
M.lylae  M.luteus Lenoleic
K.polaris G .(Welch, 1991)

Oleic Lenoleic Palmatic Heptanoic Capric
.(Durham and Kloos, 1978)
Micrococcus Staphylococcus

Stearic acid Valeric acid

(Welch, 1991; Athalye et al., 1985)



5
0.0789 7.58 7.837 Heptanoic acid A 55 M.luteus 1
0.068 11.24 11.995 Palmitic acid
0.1557 12.64 12.49 Linoleic acid
0.0341 12.78 12.725 Oleic acid
0.1532 15.75 15.85 Butyric acid
0.0037 5.49 5.467 Capric acid B2 72 Citrococcus spp. 2
0.0081 7.58 7.796 Heptanoic acid
0.0031 11.24 11.44 Palmitic acid
0.0025 12.64 12.49 Linoleic acid
0.0078 15.75 15.78 Butyric acid
0.0008 7.58 7.46 Heptanoic acid B3 71 M.luteus 3
0.0026 11.24 11.508 Palmitic acid
0.0007 12.64 12.608 Linoleic acid
0.0077 12.78 12.944 Oleic acid
0.0035 15.75 15.94 Butyric acid
0.0036 7.58 7.19 Heptanoic acid Cc2 112 M.luteus 4
0.0023 11.24 11.42 Palmitic acid
0.0043 12.64 12.53 Linoleic acid
0.0056 12.78 12.384 Oleic acid
0.0043 15.75 15.95 Butyric acid
0.0076 5.49 5.54 Capric acid Cs 95 K.rhizophila 5
0.0023 7.58 7.788 Heptanoic acid
0.0045 11.24 11.47 Palmitic acid
0.0062 12.64 12.47 Linoleic acid
0.0026 12.78 12.942 Oleic acid
0.1278 15.75 15.502 Butyric acid
0.0002 7.58 7.367 Heptanoic acid C6 101 K.varians 6
0.0016 11.24 11.467 Palmitic acid
0.0045 12.64 12.525 Linoleic acid
0.001 5.49 5.55 Capric acid Cc7 46 M.antarcticus 7
0.0006 7.58 7.608 Heptanoic acid
0.0014 11.24 11.96 Palmitic acid
0.0051 15.75 15.768 Butyric acid
0.001 7.58 7.65 Heptanoic acid D 114 K.kristinae 8
0.0006 11.24 11.34 Palmitic acid
0.0012 12.64 12.58 Linoleic acid
0.002 15.75 12.85 Oleic acid
0.0031 5.49 5.83 Capric acid E 77 M.endophyticus 9
0.0022 7.58 7.87 Heptanoic acid
0.0028 11.24 11.96 Palmitic acid
0.0095 7.58 7.763 Heptanoic acid F 92 M. lylae 10
0.0024 11.24 11.443 Palmitic acid
0.0034 12.64 12.4 Linoleic acid
0.0001 15.75 15.6 Butyric acid
0.0011 7.58 7.49 Heptanoic acid F 66 M.lylae 11
0.0066 11.24 11.55 Palmitic acid
0.007 12.64 12.63 Linoleic acid
0.0075 15.75 15.81 Butyric acid
0.0002 5.49 5.03 Capric acid G 16 K.polaris 12
0.0005 7.58 7.73 Heptanoic acid
0.0002 11.24 11.35 Palmitic acid
0.0013 12.64 12.53 Linoleic acid
0.0035 12.78 12.90 Oleic acid

30
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