HOKKAIDO UNIVERSITY

Title B OREICEYT 23 : Il EFEOEMKDIEEICDOWT
Author (s) E4, EEZ; KUNIMOTO, Masahiko
Citation LB ERBKEREFRER, 25(4), 342-350
Issue Date 1975-03
Doc URL https://hdl. handle.net/2115/23541
Type departmental bulletin paper
File Information 25(4) P342-350. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




6 Rk B & #
25(4), 342-350. 1975.

B A M OB o0 KB E CM YT B3 HR
IL H3ROEXROBRICOVWT

B X E B*

Lipids of Marine Bacteria

II. Lipid composition of bacteria of marine type

Masahiko KuniMoTo*

Abstract

The lipid compositions of nine strains of marine and terrestrial types were
determined. Results show that nonconjugated lipids, consisting mainly of
free fatty acid and wax, and occurring among the strains of the marine type differed
greatly from those of the strains of the terrestrial type. Among the strains of
the marine type, free fatty acid and wax occurred in significant quantities. But
no other bacteria containing them abundantly has been found except in a few
cases.

The predominant phospholipids were phosphatidylethanolamine and phosph-
atidylglycerol in all examined strains.

The fatty acid compositions of some lipids were also investigated. Results
show that odd number fatty acids were present in significant proportion in many
strains of the marine type, and this finding is surprising since no bacterium that
has such composition has been hitherto known.

This suggests that the strains of marine and terrestrial types may be reason-
ably distinguished with lipid composition.

# i

WBHEMEOEEET 58534 <, Gordon-MacLeod?, De Voe-Oginsky?, Eberhard:Rouser®
¥ X Oliver-Colwell® OMENZLN DD TH 5, B T, FELIEEL D SHEL - Bk
TH - T, 2o, Hidaka-Sakai ® Salt Requiring Test® iz I b ¥Rz 438 X 172 Achromobacter
sp. 60-20-A-5 DR HZHRA L AR, T OWBGERIEE L wax & TR L 45 HESIRED
FENS L, 2IRED 22.5% CEL, 77 sABRME L L TRRLIREMRYRL, ¥, Zhb
HEEOBRIENR L EFOSRMOBEHEL, BEET, MOME ISR T ISHERRER
O ERHALMNC U, KRBT, BEED Pseudomonas, Achromobacter 35 kX 1% Vibrio
DRGEMK L BERLD Escherichia coli 1 518 Pseudomonas fluorescens DISEREK & &l L
TR, BREOERIRRABBERYR L, ACABKELL, AHRIC OV TRIGHEE
e 2EEE YW b - 1B EAEREER A HRA MK, BHE~BL, YOcEkos L LE%

* LM RS B A RS — R
(Laboratory of Food Chemistry I, Faculty of Fisheries, Hokkaido University)
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BT - HERERC AR KEERIGHRR BRI BB AR TS5, k. FA- AR
7 PV RRE S BB ERTR R S AR i B #le L B B,

*E %
HE B L U

HRERIE I RTE o5, WERORK TH D Pseudomonas sp, 4 @k, Achromobacter
sp. 2@k, Vibrio sp. 3 L OBEBOEKTH 5 Escherichia coli, Pseudomonas fluorescens O 9
BEHTH 5,

Table 1. Strains used sn this study.

Strain Type Source
Pseudomonas sp. 1-17 M* Seawater

” 10-55 ” ”

« 1055-1 v "

” 2E10 ” ”
Achromobacter sp. 2E4 " ”

" 348 ” ”
Vibrio sp. 12-18 ” ”
Escherichia cols Es-1 T HPPHL***
Pseudomonas fluorescens Ps-12 ” EFDL**#*

* Marine type, ** Terrestrial type, ***Hiroshima Prefectural Public Health
Laboratory, **** East Fish Disease Laboratory, N.J., U.S.A.

BEEOBEBRIZIL ZoBell 2216E 17D, =+ A (KAL¥E K.K) 1g, V=7 v (KEHE
#K.K) 5g, X (BEEKK.K) 15g, Herbst D AT¥K 11, $L0Z DR OER TR
Wk IEH A Ry,

FERI DO BBRIZIL ZoBell 2216E E5Md A THI K RE KB X R b DAV, FhEhORE
Haiz N-NaOH ¢ pH # 7.8 Ik Lz,

Pseudomonas sp. 1-17, 10-55 3 X U° Achromobacter sp. 2E4 i3 ERzHic 25°C © 3 B RERTEE
FUIH, PHRISHICREL, X5k, 25°C ©3 HREERE, £, FOMoBkIiEEtue
25°C CiIR@EER L, WHERIICEREL -, BENOBERIALIEKT, BEOBKIEIKCEE
UG LA, BEEERL CEEoMHI 61 7.

R DL :

HIEEOMHIBEEEREGCAR DKL, 20 fERO 7 v ekt A~ 2 &7 —v(2:1, v/v) T
HHL, BERZ, b, Zrakla—ax—1 (2:1, v/v) THHAY AE@RYEL L. oh
D OMEI L EA L WEFR LU cE, HAEEY VEBD srekila—=& ) —A—)k (800: 200:
25, v/v) WESEL, D LFEc, i e ~AR (Whatman CF11) » 5 &2 CHEL, £BEL2EL,

¥ic, IBEOMHEY RET5%0, Pseudomonas sp, 2E10, 1055-1 3 L8 7-17 O Btk L b
Sehgal H DD ¥BRLCFED CHLRER AL CBIEEEYHBRHE L,

FABHSLICLBEROHE:
2IRERVED 7 v vV ARERLTH, 18 (Mallinckrodt, 100 £ » > 2) # 5 AREML,
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BERED THEED 7 v o kL ATCHEAIREL S BREDO A X/ ~ A CEETRBECTE L 1o

DEAE-#LO—ZAHFALICLDAAEROSE:

EOEIVED I v ak L A—2r & 7~ (T:1, v/v) ¥R L 1#%, DEAE-t A = — A (Brown,
FeF— 1 E) REML, BRERD2EED 7 vakra—2 27— (111, v/v) TREWHE, 7
BRARNA—ARI —N (713, v/v) ThARZrFoAzix A7 v (LWF, PE LBET), A&
DTV T ARRT rF AR ) ~AT7 IV (BATF, Lyso-PE t#), 7vE=7KfaRz7 e
RAA—RAE I = (411, v/v) ThAZrForAZVer—~A (JF, PG EBT) KXV
AV (LT, CL &83) i@l 7o,

ME/O7 Y574~ (LT, TLC EBEY) [T BRREOBE:

Silica gel G (Merck) DHEEX AV, FFESEHRE I n-~F v —=— 5 L —REEE (90:10: 1,v/v) T,
HABE I —FA—T v (1:1, v/v) TRH%, XbK, Zeekri—AK/ — —EEfgE— K
(60:30:2:1, v/v) THEERBREL,

JeE oML 509 BT, U Vit Dittmer BRI, 73 2 Hz=ver 1 v&AE BWI7vARY
I, = U vt Dragendorff RIETHRI L oo TEEM L 509 MM THER, Ozumor 82 HF vy
A2 X DBERELI,

IERMBERON /R bS5 74— (BT, GLC &BY) &LV HA=TRARYT P LE
(& et

IS B R — A & 2 — AR IV TV ARV TAFAEL, 3 2-a) K RTHRETHA
ra= b 7574~ B, REMETEE ~ 70 EELRD, HNERLERET8RE KD
Pseudomonas sp. 2E10 DK ERISIHRIIH A-< A A7 FAELC LD WAL, ZDiEiiEEy B
LT, MOBEKROIBHBEYAE Ui, ## A-= A A7 b AORE LB SLRAEFIGEIRIC KB L TfT
ev, FORMEIE 2-b) KR T,

Table 2. Operating conditions of gas-liquid chromatograph and mass
measurement.

a) Gas-liquid chromatograph

Instrument : Hitachi Perkin-Elmer F6-D
Column : 109 DEGS, 3 mmx1.5 m glass column
Carrier gas : N 0.5 kg/cm?
Detector . : Hydrogen flame ionization detector
Column Temp. : 170°C
Injection Temp. : 250°C
b) Mass measurement
" Instrument : RMU-6MG
Column : 29, DEGS, 3 mmXx1 m glass column
Oven Temp. : 130-180°C Program rate 5°C/min
Injector Temp. : 250°C
Separator Temp. : 280°C
Carrier gas : He, 1.2 kgfem?
Tonizing Voltage : 20 eV
Accelating Voltage : 3.2 kV (m/e max. 1500)
Ton Source Temp. : 200°C
TIM Sensitivity : 10 Recorder mV. 0.5 V.
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Poly-g-hydroxybutyrate: O 5 #i% & U RIRE:

LB VED 7 r e kA AR LIHE, ABEBDOA X — A&z, EUREREGERLSEEC
InEDs, Thi, b, PEDZ vkl ARERL, AX /7 —L¥inZ CHELEKIE, poly-
g-hydroxybutyrate %3 L7, ZO3Dix7 v b vEEFHEE L Lo, 235mp OWRILD REL
729,

BEORSER:

BRrBERIFCRILL, EEEBC X VIRGEELRDI,

BEER:

IBEEGER, 7T, EREACATIE8ELLTRbLT,

HBREIUER

ARERTHCHEEEEG X Y IBEL T 5 RS X ORTHRY TRV Sehgal HOHk% &
BULAHETHELLBEEIRICRTI S, Z2XRDOAT, AERCHVWIHEREETEH
i HETchsrLE2DRS,

BEROBEAREIRACRTIOR, 5.7~12.8% T, HHRCIVEEN B> T\5, Achro-
mobacter sp. 3-48 DR H I L poly-g-hydroxybutyrate #153.9% & ¥ 57, DL DIIiDOIEE
B & BN R 5w, T TR E LhsT,

ChOOLBEY 185 2 THEAKE LEARECSTELER, 4RIV LRTX

S5, BEROHKOIEGIEEE S ILIEED 10~30% TH b, BEOEKED 3.1~4.9% -,
WBHEEOERIEEERED LD 2 8E, S —F, HARHEE SO LS 28RN Eikcs
<, BEREOEK T, -

—iic 75 ABHE T, HAREVREOERS TH Y, FHEARERLEEOR I HE oL
75, FEBICAVWCBHFENOEK TIIFHARED G 285 03% <, Bic, Pseudomonas BOHE
HTIRZDOEEHBE L1001,

FEAIEAES & TLC THTL 1ok k4, R 2-a) BIUR3CRTL S, BEO §kT
% Coenzyme Q MIEHEAMREB S OARY % 0. wax IEER T, FMASIEE (LUF, F.F. A, X%
T) BT AET, 77 ABREEC—BRENCHED DR ARER LKL 1012, UL, BREROEE
T F.F.A. BXUW Wax DEGENEL, ZhbHDERDORL D\ Achromobacter sp. 3-48 T4
HEED 6.59% % 5%, %\ Pseudomonas sp. 1055-1 ¥ X U% Vibro sp, 12-18 Ti3 20.8 96, 19.4 %
ZELT,

Pseudomonas sp. 2E10 DEEREO 5 A4 K 4 3 LUK 2-b) &Rk L, 1, H#AIEE % DEAE-
A w—~2AH5AKL0 TLC T PE, PG, Lyso-PE, CL 72 YOERFCHH, EEU-ERITIERA4

Table 3. Yield of the lipids from some strains by two methods. Data presented
in percentage on the wet weight of the cell.

Strain 2E10 1055-1 7-17
Method* I I

-t
-
-
-
-
-

Crude lipids content 0.82 2.30 | 1.14 2.88 | 1L.14 1.16
Total lipids content 0.73 0.75 | 1.09 1.08 | 1.05 1.01

* Method I: Modified method of Seghal et al.

Method II: Method by which the lipids were extracted from the lyophilized
cells.
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Table 4. Composition of the lipids from the

; Total Nonconjugated Conjugated

Strain lipid lipg dg l]ip?d F.F.A. wax
1-17 8.4 24.6 5.4 6.5 3.7
10-55 5.7 30.6 69.4 9.7 10.1
1055-1 10.5 29.2 70.8 20.2 0.6
2E10 6.9 15.8 84,2 7.2 5.0
2E4 6.1 10.4 89. 6 6.3 1.8
3-48 12.8*% 10.1 89.9 5.2 1.3
12-18 8.8 29.7 70.3 17.7 1.7
Es-1 8.9 3.1 96.9 0.1 —
Ps-1 8.4 4.9 95,1 1.6 =

* contained 6.99, of poly-p-hydroxybutyrate
Abbreviations for lipids are: F.F.A. Free fatty acid; Co Q, Coenzyme Q; PE,

M type T*type «
100

—xp~

o

]
IFIT 1055 10551 2E10 2E4 348 -8 PRsl2 Esd

Fig. 1. Composition of nonconjugated and Fig. 2. Thin layer chromatogram of non-
conjugated lipids from the studied conjugated and conjugated lipids
strains. from Pseudomonas sp. 2E10
HW: Nonconjugated lipds, a) Nonconjugated lipids.

[J: Conjugated lipids. b) Conjugated lipids.
*M type: Marine type, T type: Chromatographic solvents are des-
Terrestrial type. cribed in experimental methods.

Lipids detected with 50%, H,SO,.

g
Wt ——— Tryres

20

10
J
¥
0

H7 105510551 250 254 348 1218 PS'_';Z Esl

Fig. 3. Composition of free fatty acid and wax from the studied strains.
[: Free fatty acid, H: Wax
*M type: Marine type, T type: Terrestrial type.
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studied strains. Data presented in percentage.

Co Q Uk PE PG Lyso-PE CL Uk
8.9 5.5 11.1 21.0 0.6 1.1 11.6
6.4 4.4 39.2 15.8 3.8 3.5 7.1
6.1 2.8 33.5 17.9 6.6 + 12.8
1.8 1.8 51.3 26.0 2.0 0.5 4.4
0.7 1.6 65. 2 20.9 1.1 1.6 0.8
1.8 1.8 23.5 42.4 - 6.6 17.4
4.1 6.2 48.3 8.7 0.7 4.0 8.6
1.6 1.4 4.7 16.4 0.4 3.2 2.2
3.1 0.2 66. 2 14.4 0.5 8.0 6.0

Phosphatidylethanolamine; PG, Phosphatidylglycerol: Lyso-PE, Lyso-Phosphatidyl-
ethanolamine; CL, Cardiolipin; Uk, Unknown.

C ——+C:M, T: 1~C:}K, 7: 34— M—+C:M,L: t-Ammonia

°
»

PE

o
~

Phosphorus 0.D.es0

50 100
Tube No.

Fig. 4. DEAE-cellulose column chromatogram of conjugated lipids from Pseudomonas sp.
2E10.
Sample 130.9 mg
DEAE-cellulose (Acetate type) 20g
Holding volume 200 ml. Each collection 15 ml
Temperature  4°C
Solvent system: Chloroform-Methanol (7:1, v/v) 400 ml
Chloroform-Methanol (7:3, v/v) 400 ml, Methanol 300 ml,
Chloroform-Methanol (4:1, v/v)-saturated with 279, Ammonia 500 ml.
Abbreviations for lipids are: PE, Phosphatidylethanolamine;
PG, Phosphatidylglycerol; Lyso-PE, Lyso-Phosphatidylethanolamine; CL, Cardiolipin.

¥* type -1 type —

100¢ i

w
o

—b

ol
H?7 1055'0551 260 268 348 128 pgi2 Esd

Fig. 5. Lipids composition of conjugated lipids from the studied strains.
E:l: Phosphatidylethanolamine, ll: Phosphatldylglycerol
Lyso-Phosphatidylethanolamine, P##: Cardiolipin, @IH: Unknown.

"‘M type Marine type, T type: Terrestrial type.
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Table 5. Fatty acid composition of some lipids from the

Strain 1-17 10-55 1055-1 2E10
Cn:m |F.FA. PE PG|FFA. PE PG|FFA. PE PG|FFA. PE PG
14:0 | — - - — —_ = .1 1.3 1.0 LT - -
14:1 — — — — — — - 1.6 1.5 1.1 1.6 1.2
16:0 5.7 7.6 6.7 10.5 8.6 6.5 10.1 4.2 4.0 9.0 10.5 10.4
15:1 9.4 151 13.9 8.6 12.1 8.6 5.3 6.0 2.9 7.8 13.7 10.6
16:0 9.1 7.9 5.0 12.1 8.4 b5.5| 18.6 14.2 14.2| 16.6 19.8 16.9
16:1 13.7 23.4 28.4| 19.5 25.0 27.5 211 4.8 35.7! 48.9 28.9 31.8
17:0 7.6 8.6 6.6 14.4 10.1 7.9 11.9 5.9 6.9 5.5 6.7 7.0
17:1 19.1 31.3 34.6 | 28.3 '31.3 38.1| 16.3 15.6 17.2 A 7.1 9.6
80| L0 — L1 — — —| — = —| — = -
18:1 5.2 1.8 2.4 5.2 2.2 2.9 4.7 9.8 8.5 1.7 2.8 19
19:1 | 28.1 1.4 — — - 1L0| -— - - — - -
20:1
* Branched chain fatty acid.
“ CH:(CHz)mCQzCHa
((CHNCORCHY
4
87
W 2%
M-43
Gl o o n=10
& EZ Cl3 j.: .|||l Il.I.llJ G P M31M'29
0 100 M 200
ﬁl
CHy(CHa): (CH2yCO0Hs
xry=13
I
M32
5
[
M+
C3 254
N
0
129] n6 M o7
CHs(cHz)x%H %CO.CHy 143
CH,
x+y=ie
((CHICOCHY"
e @
A TR
et il i o | L
o ©00 mg 200 300

Fig. 6. Mass spectra of fatty acids from Pseudomonas sp. 2E10.
Operating conditions are given in Table 2-b).
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studied strains. Dala presented in perceniage.

2E4 348 12-18 Es-1 Ps-12

FFA. PE PG|FF.A. PE PG |F.F.A* PE* PG*| PE PG PE PG

- - - .3 - = 5.0 4.6 4.1 1.6 1.2 — —

— - - 1.6 — — 8.2 6.9 3.5 - - — -
10.0 9.0 7.8 - — LT 1.8 1.2 11 1.3 1.2 — 1.2

16.0 13.8 10.9 — - - 1.1 L7 L2 — — — -
8.6 88 6.7 21.7 8.8 19.4| 20.1 239 21.1| 38l.1 28.9 | 27.9 20.1
25.4 23.0 24.5 7.3 3.9 52| 568 560 60.7| 21.1 19.1 | 21.6 19.4
8.2 11.0 9.0 .8 — . L7 — — L1 2.9 2.2 1.3 1.2
25.9 28.8 34.9 1.2 1.1 2.0 .o 1.1 2.0 4.2 3.0 17.4  80.9

- - - 67T — - 27T - - — — — —
3.0 2.3 4.1 49.2 84.1 64.8 1.5 40 5.2| 29.9 39.6 22.9 16.4
— - - — - - .0 — - — - — 3.1
2.2

KIUOR5IEFT X 51, Achromobacter sp. 3-48 X %, WERER S L oBEHOVW-TROEKkL PE
BBEL%L, PG LELRT, HAIRED 80% DL Ed Tk, /5 s ROh3RE
HRD & — v ERLINMD, B GEZRIAD LRS-,

Pseudomonas auraginosa TikHA7 7 Fo0a) Vi LUBIEEZOW, Pseudomonas fluore-
scens TIEARTZ yFUra ) vERHLAEREND 229D, 2FERCTHV I Pseudomonas JBDEk
i, ThbolRERRH ISR o7,

Pk Einh, B EBEMOEKOBEAROERIFEEARECHD LN, HEBEKIR
BhRhithot, ¥z, BEOBEKTRIBEDE LALIEARETHSZ Linb, BEEAKLET2
BEOLBIBEAYA->TVELOR, TLLT, HARETHHLELLDRIOEZHL, BEHD
EkTi2, JEESIEE, i, F.F.A KXV Wax DEENSWZ Enb, ThHLEARELR
Bc A BEMREIL RO LRI R

H£EBOIRERRIEFEIGLC ©k b L, ERHPHED tr L equivalent chain length value
5 Cio~Coo DEHIEE S X OTENEN L2 LB BRI, ¥F, Pseudomonas sp. 2E10
DEEIME N A—<AAR P AER LV BERRAEL, ThEi 8L L ciho Bk sl FE
%"ﬁ'o fCo

Pseudomonas sp, 2E10 DI EHERIEN L C12~Cis © ESIMISHEE, Cio~Cis © HEEE/ =
VBRI L O Cro DHISEIBIFIE L D e B2 LA DL MR ot ZORKROIREMRIBHB L V85 H
%= Cis RIRIIERFEE A F /v, Cis € 7 =V A F A B L OEERRED Cro QISEIEHB A F 1D <R R
=7 AR 6IERT,

#Bikko PE, PG 5 LU F.F. A, OBRIENHBEAR YRS crT, BEOHKD F.F. A 18E
B tcd, BT bitho . '

Vibrio sp. 12-18 OIS E# RIS L IR-A <7 + A CRGICHRT S 2370cm™ ORILH BB
hBZ LRIV GLC DEFRND Cio~Cis OMSHISHTR L v B b D LHBII L 5,

ZhHDERNS, BEOEROMEROREBRIEIRE, &1L T, BEHD Cieoier LT Csa
BhbiloTkh, 77 AEHECHBNREIBERLYRL Ch50, EEEoEkT, BEO
BRIC A DR B X 5 ISR 24§D Achromobacter sp. 3-48 & X O'UEMR M 72 % Vibrio sp,
12-18 ¥R ¥, MLOERREROTEBOEE,EL, BEE TALA T IRIBERY RL T
L‘Z)m)o
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= B

GBREOEROBRE YO T 510, WHEED Pseudomonas sp., Achromobacter sp, ¥ L
U Vibrio sp. ODI§BE#BERD Escherichia coli ¥ L 0% Pseudomonas fluorecens DISE L legktadt
L, ROEFRLEI,
(1) BEBoOEKkTE, F.FA QVEUHIFELY, Wax BFEELZVY, WHEROBEKTIL,
F.F A BIUWax DEENSHVZ ENBDLRT,

(2) BEsIUCERNOEKOEAIRER, Wk, PE, PG, Lyso-PE 5L UCL 1 b7t 5T
D, MECEI3hS0MRCELVERIAD ORI T,

(3) BEOWEEDIREBRIBIIMIL Ciso161 L Cisy BERT T, 77 ARMEIC &
MRAR T, BEHOEKE, 28ELRE, CuCrr Oﬁﬁ@@*ﬂ“ﬁ*’ <, MEBE
¥ AL TV ERRERE T LB bR,

3 A X B
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