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Table 1 Carotenoid contents in various conditions

0.85% NaCl 10% NaCl
1% glycerin- 2 2%
Medium s
2% glycerin 2% glycerin monoacetate glycerin glycerin
(-) ) (+) (-) (+)
Culture phase middle late Tate late late Tate
Natural light (+) (+) - () (+) (+) (+) (+)

0, (+) (-) (+) (+) (+) (+) (+) (+)
Carotenoid —a _4 - - s -
contents/ PL 0.2x10 trace 0.5x10 2.0x10 (25-50)x 10 2.1x10 (12-20)x10

(w/w)
&(ratio) (0.4) (-) () (4) (50-100) (4.2) (25-40)
% expressed as the ratios of carotenoid contents of S.aureus grown in 0.85% NaCl mediun.
Table. 2. Physical and chemical properties of carotenoid pigments from S, aureus

Fr. number eluent from - absorption partition methylation

(Identification) silica column alumina column TLC Rf maxima hexane/95% sililation NaBN4 I.'iAlH4

grade 111 (silicic acid) in hexane methanol (-0H) (=C0) (=C0, ester)

Fr. 1 yellow 0.49 376, 398, 423 100:0 - - -

{ diapo J -carotene ) |0.5% acetone | 0.5% acetone 1% acetone
Fr. 2z yellow in hexane in hexane 0.42 in hexane 412, 434, 465 100:0 - - -
( Diaponeurosporene )
Fr. 3 orange 1% acetone 1% acetone 0.56 | 430, 456, 481 88:12 - - +
( Dlaponeurosporenoic  in hexane in hexane hypsochromic
acid methyl ester )

Fr. g pink 2% acetone 0.53 458, 480, 512  82:18 - - +

( Diapolycopenoic in hexane 1-2% acetone >15% acetone hypsochromic
af:'ld ester ) in hexane in hexane

Fr. 5 yellow 0.47 412, 435, 462 66:34 - - +

{ Dfaponeurosporenoic hypsochromic
acid ester )

Er. 6  yellow }acetone - 4-6% acetone 0.25 J 401, 423, 450 20:80 - + +

in hexane hypsochremic »
Fr. 7 yellow 10-14% 0.58  30% ethyl 412, 433, 450  30:70 + + +
( Diaponeurosporene acetone acetate
derivative ) in hexane

% TLC: Thin layer chromatography
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Fig.1. Visible light absorption spectra
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Table.3. Physical and chemical properties of No. 3 carotenoid pigment

Tests Results Comments
Max. in hexane 432, 456 & 488 nm 10 conjugated double bonds
Partition coefficient 88 : 12 slight polar
in hexane-95% MeOH
Acetylation negative no hydroxyl group
Silylation negative no hydroxyl group
Reduction with
NaBH4 negative no aldehyde but keto group
LiA]H4 reducible ester
Strong hydrolysis acid product ester
IR spectroscopy 1228 & 1700 cm'] ester (metyl and carbonyl)

Mass spectroscopy parent peak at m/e 446 C30 carotenoid metyl ester
and allylic fission

Fig.3. Mass spectrum of No.3 carotenoid pigment
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Fig.4. Diaponeurosporenoic acid methy ester
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Fig.5. Initial swelling rate causing glycerin
permeation of liposomes,
—aA— prepared, from phospholipid of Normal
S.aureus (Control).
—O— prepared from above mentioned phos-

pholipid containing carotenoid (C-1).
—@— prepared from above mentioned phos-

pholipid containing carotenoid (C-5).
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Fig.6. Time course of glucose diffusion from
liposomes,

—=2— prepared from phospholipid of Normal
S. aureus (Control),

—E&— prepared from above mentioned phos-
polipid containing carotenoid (C-1).

—@— prepared from above mentioned phos-
pholipidcontaining carotenoid (C-5).
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Characterization of carotenoid from Staphylococcus aureus
and its physiological role
Katsuko SAsAI
Department of Microbiology, Okayama University Medical School

(Director : Prof. Y. Kanemasa)

Although carotenoid is one of the typical pigments in Staphylococcus aureus, its properties
and physiological role have not been well characterized. This paper examined carotenoid of
S. aureus in regard to (1) factors affecting its production- (2) chemical properties and (3) its
effect on liposomal permeability.

(1) Carotenoid content increased during the late logarithmic growth phase. Production was
potently accelerated by the addition of 10%NaCl (10 fold), 2% glycerin (10 fold) and 1%
glycerolmonoacetate (250 fold). Oxygen was necessary but visible light did not effect the
production.

(2) The major component of carotenoid was CggDiaponeurosporenoic acid methyl ester.
Minor components were Diaponeurosporene, Diapo- [ -carotene, Diapolycopenoic acid methyl
ester, Diaponeurosporene ester and a hydroxyl derivative of Diaponeurosporene. Staphylo-
coccal carotenoids were all C3q.

(3) The addition of carotenoid to liposomes (made of staphylococcal phospholipids) increased
the permeability for glycerol and glucose. This indicates that production of carotenoid may be
an adaptational response of the bacteria.



