BRBAr FHRaSC

XA #E Rhodospirillum rubrum &) %53}
Bacteriochlorophyll, Carotenoids®] kel
gk REE S #R

HM AR BH KRB

AHEHHEK

Z S S

19934 8H



Y48k #iE Rhodospirillum rubrum & 452
Bacteriochlorophyll, Carotenoids®] kel
8 RFEES BOR

HEEE R OB &

o] S HER LB w/LoE /T
19934 6A H

BN HEAER £PBEF HK

#’iHE K A B

Kol REBAr S S sBHET

19934 7H H

«eéz

=}




48 M Rhodospirillum rubrume| A & 1}
Bacteriochlorophyll, Carotenoids| & Ao
U3t etaglel E14

Aeags 2 9 A

vl &8 A AFe 939 3HA MT Rhodospirillum rubrum2 2 A3 A
A YA P dade EHAE ZAEHG

AH2 8 ©A YL acetatealanineglutamate 18 2 malate o™ @5 & &
§Hetad Ag3tgTh

HE AL glutamatewi x4 71 ¥kon glutamate-malate £ wiRIo1N 7HE =%
T}, uhdol acetated} ghtamate® EFREL W FHAE G508 AHSHE vur Y53
o AR YEIQD, iR A vaAge dxoz ARYE dro EfEiE 9
= AL Bt

Acetate-glutamate €& Al X acetate’} glutamateRth & Aoz A
£5E A28 QY

M7t e MEIZEES bacterochlorophylld} carotencid®] #¥4& €AY
Z 30| BA) A9 FAld] Yoiton bacteriochlorophyll| 3L alanines Y508 A}
23¢ 99} glutamate-alanine AT 7 ¥kow, carotencid ¥ FFL malateoI A st
malate-alanine EFOIA 78 EA YehbN T Aie] v dgke i o7t Wi &
A0 e AR Ak e BEA] ASAE AT Ad T S0 A 3
ojxe] &= @A FH wet @t

M EZ U bacteriochlorophyllo]l ™ & carotenoid?] ®] 3= g4 W} gle
U diAl 112 FEel U



o
Ral

<z 5>

L Al B 1

I A8 %3y
L T2 T B O o 3
2. ME 38 D AT FHE FAH 4
3 AAS) EZ T MBI AR o 4
A BFARO] ABF o 5

o 25 % 2%

1L &AA0] M& ME AR 6
2 BEARO] A B 9
B, A A E Q] B o i 14
4. 22 a9 vl AE FFE E3 17
5.3 A HIFEE 20
6. MEU A9 BIFFEFE] 25
F I B B 28
CADSETACED - e ettt 33



Table

Fig 1.

Fig 2.

Fig 3.

Fig 4.

Fig 5.

Fig 6.

Fig 7.

Fig 8.

Fig 9.

¥E 5 X

1. Ratios of specific contents of carotenoid to bacteriochlorophyl from
Rhodospirillum rubrum cultured on various carbon sources at different
culture time ~———=~---—==——————=————————————————— o 26

a 8 =5 #

Growth of Rhodospirillum rubrum on single carbon sources —----- 7
Growth of Rhodospirillum rubrum on mixed carbon sources —----- 8
Substrate consumption of Rhodospirillum rubrum cultured

on alanine ——-————=————— - — - 10
Substrate consumption of Rhodospirillum rubrum cultured

on glutamate - —--—-----——===--—————————————————————— 11
Substrate consumption of Rhodospirillum rubrum cultured

on glutamate-alanine mixture —-——--~--—=—=—-———-————-——=-- 12
Substrate consumption of Rhodospirillum rubrum cultured

on acetate-glutamate mixture —-----———-—-~-—-—————————————-— 13
Absorption spectra of intact cells of Rhodospirillum rubrum

cultured on glutamate,.-—-—-----—=--——=———=—-—-—-———————-— 15
Absorption spectra of intact cells of Rhodospirillum rubrum

cultured on acetate—glutamate mixture -----------————---——- 16
Absorption spectra of photosynthetic pigments from

Rhodospirillum rubrum cultured on glutamate --------—--------- 18

Fig 10. Absorption spectra of photosynthetic pigments from

Rhodospirillum rubrum cultured on acetate-glutamate mixture ---- 19



Fig 11.

Fig 12.

Fig 13.

Fig 14.

Specific bacteriochlorophyll contents of Rhodospirillum rubrum
cultured on single carbon sources ~—————-——-—————————-———
Specific bacteriochlorophyll contents of Rhodospirillum rubrum
cultured on mixed carbon sources ——-------—-----—-=-———--
Specific carotenoids contents of Rhodospirillum rubrum

cultured on single carbon sources ————---—————-——-————=——-—
Specific carotenoids contents of Rhodospirillum rubrum

cultured on mixed carbon sources ~--—-——-—--———=—==——————



I.M &

WY BHA AT UFY Rhodospirillum rubrume Ro] Y& FAANE ¥
AN JPAoz, Yo] g 2ANNE I71H 3FoE AFY & UL(Elsden
and Ormerod, 1956 ; Oelze and Pahlke, 1976 ; Thore et al, 1969 ; van Niel, 1941), %
o] g WM AdAAE wagel w BEA AH ABY F YA
(Kohlmiller and Gest, 1951 ; Schultz et al, 1985 ; Schultz and Weaver, 1982 ; Thore et
2l 1969 ; Uffen, 1973a ; Uffen and Wolfe, 1970) 42l &H o2 oi¢ &9 U= 48
2 FFHo g

Rrbrume E% BZ244c BTN G2902 I F718¢ A48 5 3
= Aoz 2#AH ¢ I(Elsden and Ormerod, 1956 ; Knight, 1962 ; Olsen and Merrick,
1968), B ARG Ax FF G F3 e wjgzde HE di4d o] &3
g#o] thd A FHColeman, 1959 ; Uffen, 1973a, b ; Uffen and Wolfe, 1970)1 gad
& e e o] ulxE EF (Gest et al, 1962 ; Solaiman and Uffen, 1982)
So] nsoe] ot T FALOE oA opnxtE FFUEL o AR ] 2|
= a37} 218 b QAcHColeman, 1959). 13 & FF BRAY HZE KB
Rhodobacter capsulatus®) A€ L-¥3 D-¥ malatec] t& AR ¥=3E A7
& ujo] AAgo W3KStahl and Sojka, 1973)7h Chlorobium thiosulfatophilumel A &
QA 47129 A7l o9 AR el di@ A7k ol FiA 4
(Kelley,1974).

ool B MZQ Hyphomicrobium X(Brooke and Attwood, 1983), Eubacterium
limosum(Loubiére and Lindley, 1991), Veillonella parvula(Janssen, 1992) SolA A%
e 24 @299 ] v ATV Joud FPH AT AR ¥ ATE
Hojz ¢ gt

#3 Rrubrum®] bacteriochlorophyll(Bchl)o] 4t carotencids FPA Nad 8-
g a7z= Poly Atre] o ¥2 YA ZH(Amheim and Oelze, 1983 ;
Cohen-Bazire and Kunisawa, 1960 ; Oclze and Pahlke, 1976), A&-0¥d Hgtsfe) &4



(Vernon and Garcia, 1967), M4¢] Z4¥](Picorel et al, 1983), =9 24, pHol 9
# MA A ZAH(Utfen, 1985), carotenoid® ZA) ¥4 (Schwerzmann and Bachofen,

1989)5°] itk ©E FHA MATNN FHA Hio BEY ETE RU
Rhodobacter capsulatus®) BERTENGAS) B34 M4 P4 (Madigan ef o, 1982) 22|32
A 93 MA A (Grether-Beck and Oelze, 1987), Rhodobacter sphaeroides®] %] ¢
% Bchi¥A 273 (Oclze, 1988)0] @ BRFo| Qor], AT Sojd 5714 2%
X X3S Roseobacter denitrificanso| 2 4 %o] Bchl?} carotenoid®] A& A3
$chE ¥ I(Iba and Takamiya, 1989 ; Takamiya, 1992) $°} 1T

23, @429e BE02 ALUL WY EFsE AHRRE 9 Rrubrumd
AREIY Sia9e g AR A4 P4 FRAdd #8 @7 Solaiman
3} Uffen(1982)] 23] A gAQ B3 Sd& A9 HolA & 3.

2 d7= o]yd Mol FAsd Rrubrumel ©429E 28 FUS d, 433
MA PAo| o|FA YehdE At T AR 44 YA L& oHF FAYE 7M1
de AE dotrux HAHAH.



1. 23 & e

X : AHEY FFE A8 v|gE YA AFLL Rnubnum Slo|
3, WA E 718 B2 @42 YL M BoseW]A|(Bose ef al, 1962)& A& A=
d, 2 Z4& KHPO,600mg ; K:HPO,900mg ; MgSO, 7H0,200mg
CaCl, 2H,0,75mg ; FeSO, TH:0,11.8mg ; 1A A8 4(100mL D.W. ; HB05,280mg
; MnSO4 4H,0210mg ; NaMoOs-2H:0,75mg ; ZnSO4-TH0, 24mg ; Cu(NOs):-2H:0,
4mg), 1mL ; EDTA, 20mg ; biotin, 15ug ; (NH,).SO4, 1.25g ; D.W. 1L o] X, 47|
of d871x ©@49L A7t IN NaOHE AH83to pH 782 238 F(Oelze and
Pahlke, 1976) AH3tAt A48 ©4A9S sodium acetate(anhydrous), L-glutamic
acid, DL-sodium malate, L-alanine®] 47}2 g 20, &4 E522E 0.3%(w/v),
¢ de 24 0.15%wv)8 A7ssid

Ot 2t 1 300mL A% EAAd gAYHE(dE £ EPHE 0mLY MAE ¥
o] 7% ¥ HuiFFd 5718 Rrubrum wWFY 3mLAE o &vblE & F,
fune Aostn ¢As LFvF foil2 %A (Horio and Kamen, 1962 ; Uffen and
Wolfe, 1970) shaking incubatorol A 120rpm, 30°C 22 29 &<t #FHU2H,
Ageile chjdy wAgd wIFde 3mLAsly 4 d4dER HIT® F F
A Wygoz 297 P

YW : 60mL Atz FA o] wXE 75 Aen uiges 24 AduY
ANz dAgy g e gAY X Fo] dXHEE A8 (Am=0.017) 3
2337 22uE & Yo} YriHoeg WE F WA ATIH 2000 luxE BE
ZAs YA 30°CAA wjgstsoh



2 ME 8 % MMEe EZT £5F

W FAEE ]G A7t wel dAFe FuddE Y4 E2(Sorval RC-5C Centrifuge,
S$S-34 rotor, 5000rpm, 6°C, 208)A1Z ¥ U ¥ JUEFHE ¥l e =
o7 QAR HHY F S, o] AXo] FTUF F9] 60% AFEY
£ U3t vortex mixer®2 A3 ¥ W7kA 4o} 680nmelA S &3 (Perkin-Elmer
Lambda 5 UV/VIS spectrophotometer) 24 A3 F& 2 A3 HCohen-Bazire and
Kunisawa, 1960 ; Solaiman and Uffen, 1982).

¢ MT w5 Bchld} carotenoid® MEW FAHE FFH37) %Y
350nm-900nm7t 2 ¢} HAE FJ=E HANHLZ F4, vAdHAS

3 Mo F& 3 B[ AU

MAe WY Ao wE 20mLe BulFdE MX S FIY YYo=
LABAA S8 ¥, 10mLe acetone-methanol(7:2,v/v ; Grether-Beck and
Oelze, 1987 ; Schwerzmann and Bachofen, 1989)& ¥ 3 vortex mixer2 Z 33t € o
7A HojM 208 AE WA F AEIYAA ML E &3 HHCohen-Bazire
and Kunisawa, 1960 ; Uffen, 1985). @2 #A& 23] WE3o A4 E F&, T3
qom 32 FAHAHE 5T FI=Y WE B3I AAAM HE HdF
Ak, FARYsd g dadd YA Ld4E 3 FZAE HA
350nm-900nmE Yol A &Aste Z gaAgEE dA YAAFEE vudHdG
(Schultz and Weaver, 1982).

2% A4ag) o Bchi#} carotenoidd] H|#FE ALtstzl 4slA WA Behl
Hu F4 B39 772nmol A, carotenoidE 495nmol M FRE=E AR, ¥
BA%E Bchle 772nmolH 653mM ' am’2, carotencidE 495nmo1A 149mM
cm'2 A43t" H(Jensen and Jensen, 1971).

FREs AZ 33 AW BAE Aw=01Y o #FY ImLF Axe A=



T %°] 0.087mgelgt= Holt 9 Marr(1965)¢] z&2& o] 4319}, Bechl9) b33
MgAZMEE 71F22 39 Amp- A 08765324 A1, carotenoid®]
B Ass- Asgo -0.87 1149124 A,

4. aglo] W

L-glutamate®} L-alanine®] %L i} A2 wjd4e AME +3u9 59
e dYEHstd AXE AAY ¥ AFYo 2 §¢H(Utfen, 1985).

Glutamate®] %2 glutamate dehydrogenase® ©]-&% Bemt$} Bergmeyer(1974)2)
HHoE 93, alanine® A%< alanine dehydrogenase® ©| €% Williamson
(1974)¢] WH oz Pagch S22 AP AL A2 £ NAD, ATP, ADP, &
£F& A9 A]%(Sigma chemicals, StLouis, Mo, USA)E AHE3 3 Yojz] Ale}
2 AFAdA FUT 5F NG4S AHEEAT.
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Fig.l& €9 2429% F38¢ 99 433IHE Jehd Rolx, Fig2e d24
S ERPL 99 AFIAE Yepd Aold.

Fig 1ol ed ©d @298 AL 49 Rubrumel 3L @299 FH7
#gAgol 27ldE A wxdtizt 92Xt 11443 Atoldl malated| X H4%
AL Y e, 16244 B malatedl A9 Ao 7MY FEHAA =
A YelY 2 gidEd, ol& malates F2 B4 Hld ARl ALHE @44
2 ¥& 43& JeEpdhE Grether-Beck Oelze(1987)9) ®s} dX & ot

Acetate, glutamate, alaninedl Al % AF2 Jvehzn lov, 13823 o F
234 Z713td Figladles Yzl @stoy, glutamated A= 28241 ZHO.D.
0.474), alanineo] A& 282A17HO.D. 0.423), acetate®] A 306A1ZHOD. 0.337) Hj gl
olzzidE Hnd ¥ ARE Bojm At o FA malatec] 9] M7HA @
QoA 433 71 FE7I0o] WRH AL o]F BAYES dAte] BHEE ALY
Ao MF 2ol of$ st v Azte] AF3] ZFHE Feol BAo] FobA
7] Q&olzt AztE

Fig2dlMRd ©49& RS B9 432 & glutamate-malate E A
7}4 ¥ 1, glutamate-alanine £ 7+ @A debgon, gLz Has
#e w x7lde vsxd AFE Yehda goy 92A olF 7zt @4ade
dEo02 ARHS "rt EHstd ALERE we PRl wf¢ A dEdz Y
At

o2l H o2 malated e GEY Wy EFY ool Ao E ztol7t YA UE
%o malate-alanine 9 A9+ 232 malate G5 woll us Aol A
z23A Yehdn Ao ol& alanined} EfT e ©@AUEY EF wFME
g4 =d A43% Yz g8 RAeF Ko} alanined] 2§ malated] A3HA 5ol
A & dA4olgt AtrdTh
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Fig.1.Growth of Rixdospirillm rubrum ao single carbon sources.

B .ecetate ; [J ,glutamate ; A  malate ; A  alanine
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Fig.2. Growth of Rhodospirilium rubrun on mixed carbon sarces,
O ,acetate-glutamate ; [J ,acetate-malate

B ,acetate-alanine ; A  glutamate-malate ;

A glutamate-alanine ; @ ,malate-alanine



Jim

°H’} A2 acetate®} glutamateE EFI A} acetated} glutamated] A&
34g 9502 wiFPE e TFRE 9t 92X ol F FF3 ARl FIt
o SAY ARFAHE 28 ded, 16240 MRS B acetatedl BT 4
o), glutamateol A .o+ 6uf o) B F7F E4& Jehih

Fig.13} 2014 & of AX 422 dr iy 7+ d42dg @502 A4HE o
Bt F F/5E€ E3EE 9ok =4 JdedL e o< pyruvate$t malate& At
€% Solaiman®} Uffen(1982)¢] A9} UX 3L, acetater BE2E ALEUE
Hrt ZtH9] succinate, fumarate, malatest E¢3 wiYPE dAe o] AA
A58t Elsden® Ormerod(1956)2] ZA#ot: LA 3T £F ol &3t &
AU Ao Qg AT v FHA AT Eubacterium limosum(Loubiere and
Lindley, 1991 ; Loubiére et al, 1992a), Veillonella parvula(Janssen, 1992), Leuconostoc
oenos(Loubiére et al., 1992b) TNME HaE 3 glo] Be Z ol B@AUE T3
A Aol gt A5 aHE JYehde AeE By,

2. Btxdel HEt

gREEe ZE Ba2g9e Efstd AMEE A AR Adeads Jehlided
(Fig2), 1 % ¥aX AFEAH7} AR glutamate -alanine E{ WiFT S v

£ acetate-glutamate £ G T+E HAF 2o g29E BAE HF
(Bernt and Bergmeyer, 1974 ; Williamson, 1974)8}01 A7l ol Mg AME g4l
An A% 2459,

Fig.3-5% glutamate$} alanineclAj9] Ao wg ©A2U AHZFE Yehd
R0 Fig3s# 5olA 2 o alanine® @5Y Z$E 60A1olA 162412 Aol
A Mg AnE Yol AT, glutamates} EFF FASE AMNHoR v
grergh Al AL Y QA glutamatedl e @50l T ol FA FA
Aol FasA Yeiva 1A Rk, Fighe® ¥ o glutamateo] ¥ 3] alanine
o] ¢zt ¢ AMEEHY 4FE i ¥A & Relg AGA).

Fig4, 62 acetate-glutamate &3 wjdol el 4o we @4 2uAEgE
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Fig.3.Substrate consumption of Rhodospirillum rubrum
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A  alanine concentration ;: A  Ass

-10 -

(uwapg9 1) FONVEH0SAY



SUBSTRATE CONCN (mM)

30 1
254
~- 0.8
20 T
- 0.6
15
- 0.4
10 -
- 0.2
5—
/
C—=O = -
0 T T T 7 T T 0
60 72 g2 114 138 162
TIME (h)

Fig.4. Substrate consumption of Rhodospirillum rubrum
cultured on glutamate,

B ,glutamate concentration ; [ ,Asso
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Pig.5. Substrate consumption of Rhodospirillum rubrum
cultured on glutamate-alanine mixture,

M ,glutamate concentration ; A Aep ;

A  alanine concentration
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Fig.6. Substrate consumption of Rhodospirillum rubrum
cultured on acetate-glutamate mixture,.

B ,glutamate concentration ; [J ,Asso
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Uehd Ao2 glutamateE B5CZ ALEEF A9 AIZbd glutamateA ¥ 3
(Fig4) Lo} acetatedt EFT 7% $(Fig6) glutamate’} ¥R Y MA3] ZAHUS S
& 5 QT oA 2 uFo] Bo} aeetates} glutamateS EFF A UeUE
4% A3 AsAFE Rrubrumo) glutamate B oh acetateE A3 3t acetated)
B ALgol & APeo] & Fog Friee Aoz AlRHY glutamater}
acetate o] €& ZZsE ojd AYs} e Aoy BTG

3 dMze g3

Fig.73 8& ©5 ©449% 7MY ¥ 4% e 89 glutamates} EF @24F
7H S A% A5EATHE 29 acetate-glutamate EFHujFol A P T HAH
|35 ¥E Yepd Zojd

Fig.7& glutamate& @502 AL43te] wjdd 3 $2 1384 7ko] HojA o} 3}
4 883nmol A Bchl®] peak7} YEhY}7] AlZ 1 500nm3 22 carotenoid®] peak
T 162A12t0] HojMol 234 Yeldozd AT FFTZE wWIF A3
Algre] A Foetol M4 HAAEE & & YU

Fig.8& acetate®} glutamate® &§3 Z$E UEd Ao 72X 7H A Behld]
peak7} 53 3 YehG7] AlAste 92A1 = £ peakE B & o,
o|d carotenoid®] peak7t AA3] vtERE7] AlZHEle] 114A13F o] % 1 peak7} Tl
Sk Pei=d

Uel2l datats AMASHA @y malate @5, glutamate-malate E¥, acetate
-malate, acetate-glutamate, malate-alanine EFA Y 7L ©A{e #HAS:
Fig8%t Hx@ F3S UYehdAZ, vny 3o AZ2H &5 @299 acetate,
glutamate, alanine? acetate-alanine &%, glutamate-alanine £ @A YoM
Fig7% ¥lx@ £8& Jehlidlch £ dA 90 BARCl 84 Behld) peaks o}F
Z7)%¥ carotenoid®] peak® Tt H|RA WA FR3A YEUE AL B 5 AN
Ak 271w gA AME FBEZE carotenoid7t A8 FA SR 9olA peakr}
UEA] 3& RAAA, peak’t YEIUYA] $& AEZ 2% HASo| AR A3

_.14_.
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oF 2 913, carotenoidst Bechig Aol 1ol 2 Azt #A7 ojHA HEeA TRt
7] ozt

4 55 MAao v AIZHY FHET W3l

Fig9: glutamatesld wl3g METolN &8¢ H29 F3E, Figld &
acetates} glutamate® Tt wjFG AXAAN 32 44 FR=E YR RO
t}. acetate, glutamate, alanine®l A& Fig9¢ ¥l&# #¥& UYelL, malate s A|
o &% gaduAE Figlod vse §8¢ yehidon gadd o 2
ol 3 A=Y A2 A A g Aozt AATh AR Ee B 4
AE 2292 Y= YN EAMGE 2 BehlH carotenoid®) peak’t A9 FAl
Ueigon A g4 94 g2de ERRL Wt 9502 A4¥E HEg o
S AA o]2olx: glo] 4% Ma#A F7he u|#HolgE Cohen-Bazire S
Kunisawa(1960)9) ¥.3229 tha I3tz 3o

Fig9old £ o glutamates] & 138A12tel Behl# carotenoid ) Fgogel %
7+e) peak7t UERIZ Alztstel 16241zkel Aok 772nm$t 495nmel Al TR
peak7} UERI T QIR carotenoid®] peak’t Behl®) peak®ch ¥+ =7 12220 5
AN

Fig.10914 & ®, acetate—glutamate EFANAE 92413 11413t AfolofA] 4
2 #Mo| o] o]Tojxn IR, Z7IelE 772, 600, 450-550nmiA Behl,
bacteriopheophytin, spirilloxantin®] /¥ peak(van der Rest and Gingras, 1974)7t Y
BUR 9u=d Aol ABE4E 450-550nme A ] peak7t 772nmoAAM eht
= peak®th AdHoz A Ueyxz o Cohen-Bazre ef al.(1957)8] M 31
AX 3 Aot

2 AT RH Behlel Hu) peakE 772nmolA, carotenoid®] Hw peak 495nm
o) Uehiz glEd o Vernonedt Garcia(1967)9) Z3shs #FAHHAIT carotenoid
o) Hu) peak: 474nmolA vEhdThe B3 (Uffen, 1985 ; Schwerzmann and Bachofen,
1989)9} = ThA o2 moln AT o ol M FEF FHEE FA
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Fig.9. Absorpticn spectra of photosynthetic pigments

fron Rhodospirillum rubrum cultured on glutamate.
( Solvent ; acetone: methanol= 7:2, v/v )
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Rhodospirillum rubrum cultured on acetate—glutamate
mixture. ( Solvent ; acetone: methanol = 7:2,v/v )
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£ HRAA 23 e AAYE 4 Lol =FE A g #e AFFE
peak®] o]Fo] A7 W&ol 4zdo

b2k

5. F& MAaol o|EE

ok

g4 el & Bchl# carotenoid®] B3 %S Fig.11-149F #th

Fig.113} 128 ¥3% 772nmoll A9 @4 9ol @& Bchl ¥lEFE Yebd Aol
t}. Figlle 95 gadujdol e Behl v#3e Hug 2oz giaddz &
atolE 9oy alanineol A9} ¥ gHFe) ¥]RAH ¥ malatedl A FA YEbEEHE,
o)X malatelMETh 44 Fo] ¥& alaninedl A Bchl ¥ 3ol 23] olF F
A Yz e A& Sold Holrh

Fig.12& E%ste A8 @290l X e Behl B33 vag 2oz diAgy
2 & xolx= gloy glutamate-alanine £#olA ®|RA ¥ 3, acetate-glutamate
T E e v JeEPHU = acetate-glutamate, acetate-malate, glutamate
~malate EFAME GECT ALPL PYrg Fe g e AR, YA
EFoME e @S ez AU EF dadelA e A vayd | @
& AL YWY glutamate-alanine, acetate-alanine, malate-alanine &g oA 2|
Bchl ®l@ %ol BA Yehdn, 959 gug EFAS o Ao 433 TR
acetate-glutamate E#olA Bchl v#Fo] 713 vA Jehvdz gitte AL 5o
g Holgt & F UM

o]49 AA}E 71X £ o alanineo] EORE Wt VE & Y BLYE B
Sl Behl ulg#Fe] A Yetus FFS B 135
48 7o vd EFNE o FRF AF] AAFE BY A= €3 Behl
v e ERPL oo £33 A5AHAE Boln YA ol AE AAFH 44
ol ¥ YxaAE o Ao B ot ME AAFH & FFol IA
82 %Eths Solaiman 3 Uffen(1982)) Z3st A =in), AE9] Bchl ¥ 33
S dAE Bchlg #Hse AX Uite @1 HSo oFIdE EI(Holt and
Marr, 1965)°1 ¥]%0] ¥ o alanineo]A 2@ M X Bchl& #F3te AE W
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BACTERIOCHLOROPHYLL (nmol/mg dry weight)
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Fig.11. Specific bacteriochlarcphyll contents of Rhodospirilhm
rubrum cultured on single carbon sources,

8 acetate ; [] ,glutamate ; A  malate : A ,alanine
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BACTERIOCHLOROPHYLL (nmol/mg dry weight)
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Fig. 12.Specific bacteriochlaroghyll conterts of Rhodospirillum
rubrum cultured on mixed carbon sources.
O ,acetate-glutamate ; [J ,acetate-malate

B ,acetate-alanine ; A  glutamate-malate

A  glutamate-alanine ; @ ,malate-alanine
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CAROTENOID (nmol/mg dry weight)
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T
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Fig. 13.Specific carotenoids contents of Rhodospirillum
rubrum cultured on single carbon sources.

B acetate ; [J .glutamate ; A ,malate ; A  alanine
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CAROTENOID (nmol/mg dry weight)
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Fig. 14, Specific carotenoids contents of Rhodospirillum
rubrum cultured on mixed carbon sources,.

O ,acetate-glutamate ;: [] ,acetate-malate

B ,acetate-alanine ; A  glutamate-malate

A  glutamate-alanine ; @ ,malate-alanine
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o] malateo] A g A XA Bt o ot o] opdrt A4

Fig.13% 14% 354 495nmol A o] g4 9o m& carotenoid®] ¥ #FE &
A Aojt} Fig.13L 9= e@A Yol A carotenoid ¥ F S vy ASZ malate
|4 74 =32 alaninedl A 744 9A Jdeldz gl Behl M@ #FdE b4 g é
FA4L Holm e, MYz E dud] ¥ wHFE BHeojgrt Ao
FE5E B F718 Boln IYAEd 43 8o & malated| A= carotenoid ¥
$H= EA Yz doiA Behl vlgFolMe Azste Aolg UYEUZ AN
122

Fig.14= Edstd A8 &49o1M9 carotenoid H#ZFE Hng Aoz
malate-alanine, glutamate-alanine E#o|A ¥ acetate-glutamate, acetate—alanine
EddA wA Yyehdz glo] Behl vl vlnsge oi fAEED B4 e @
AL no|n glom, acetate-glutamate, acetate-alanine EFNME G502 ALE
0e 4o malate@ Bt 2A debgn delx EFeMe 2F AFEIFI AN
o % gAa9dMe AR vins] BE 9 carotenoid M FLS 2L #E
ARFRE A 08 AL Holx oy d@248 ERUE 47t @59 o v
i 2 AsadE & F ddde HoAMe /A

ol AzzRYH Z& A wj%olA carotenoid ¥]¥FE Behl HIFFRG
dgE AL 4 4 2+&d o)+ Nordlund er al(1985)9) B st dx|stn . E
AL AL AR gadel gt dan gA9E TS o9 A% 4
A ¥Ao] wixE AFE i Ho|7t o, ME AFFH 44 FFE M2 d
Asta QA g Aoz Azdd

6. M= AAo dfgtet|

Table 1& ©A 982 Bchiol tg carotenoid®] ¥lg @& Yehd Zoln.
gA9E BEog AERS 9o HFFHE ZV|dE glutamatedld M x
1, alanineol A 7t ¥koy Aztel Z ¥ E malatedl X 7H¢ ¥ alanined]

1
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A b gston ©AdE T ALERE W M FYFH £ acetate-malate
E3o) M 713 ¥ 1, acetate-alanine EFIA 7+ Etot.

Eolg AL ©E ©AYo|S EF ©AYo|E alanineo] THE A A 4]
go) gAAoT Y& AYS ¥ wdo] malate’t T wMiAAME H2A F
< H &g el Aot

AMHoZ B o] %7)o]E carotencid®] wigHFo] Behiol Hl& 50% o] 8t 2nt
wjo A)zte] ZA 3o el B E carotenoid? HlEo] molAA 92At wjgS
A% 7 20-62%F = HAL,

[ Table 1 ] Ratios of specific contents of carotenoid to Bchl from Rhodospinillum rubrum

cultured on various carbon sources at different culture time.

Ratios (%)

Carbon source

60 92 162(h)
Acetate 31 24 46
Glutamate 50 29 53
Malate 15 50 76
Alanine 6 19 32
Acetate-Glutamate 25 37 67
Acetate-Malate 37 54 96
Acetate- Alanine 7 20 3
Glutamate-Malate 22 62 78
Glutamate— Alanine 7 23 59
Malate- Alanine 26 32 82

16221 2t0] Hj® 2= alaninedl 2 o) A9 32%2HE EAE acetate-malated) 2]
ol A9} o] 96%7HA HUh oA wigtEe| e Wt Behiel ¥ carotenoid
g RE ARV T WA ¢e=vs H I (Schwerzmann and Bachofen,
1989.)9H= A AIsHA] FATH
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gy dslel Zo] i Av|E AW 162412 Mg AL dA 9 FF
ARl Aoz wgo] 50%7t7te] GG o] BF A XA Behlel o
%t carotenoid®] ¥ ¥|7} 1:28}= ¥ 1(Schwerzmann and Bachofen,1989 ; Picorel et
al, 1983)%} o= A= dxgctn JZdd
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<Abstract>

The Effects of Carbon Sources on the Growth, Formation of
Bacteriochlorophyll and Carotenoids in a Photosynthetic

Bacterium, Rhodospirillum rubrum

Song, Seung - Heui
Biology Education Major

Grauduate School of Education, Cheju National University
Cheju, Korea
Supervised by Professor Oh, Duck - Chul

The effects of organic compounds, acetate, alanine, glutamate and malate, on
the growth and formation of photosynthetic pigments as sole and mixed carbon
sources were tested in a photosynthetic bacterium, Rhodospirillum rubrum.

The cell yield of Rrubrum cultured on glutamate-malate mixture exhibited
highest value and showed lowest one by using glutamate as sole carbon source.

The cell yields of cultures on mixed carbon sources were higher than those
on single carbon source. Especially, the cell yield of cultures on acetate

-glutamate as mixed carbon source were much higher than those on single

* A thesis submitted to the Committee of the Graduate School of Education.
Cheju National University in partial fulfillment of the requirements for the degree
of Master of Education in August,1993,
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carbon source separately.

It looks like that Rrubrum uses acetate preferentially than glutamate as
carbon source in the acetate-glutamate mixture.

The formation of Bchl and carotencids was initiated simultaneously regardless of
the kind of carbon source.

Generally, the formation of photosynthetic pigments was more stimulated by
mixed carbon sources than single carbon source.

The effects of carbon sources on the growth and formation  of
photosynthetic pigments were not coincided.

The ratios of specific contents of carotencids to bacteriochlorophyll were about 1:2

with some variations according to carbon sources.
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