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Table 1. Classifceation of Photosynthetic Bacteria

Family

Genus

Chlorobacteria-

ceae
(Green sulfur
bacteria)

Chlorobium, Chloropseudomon,

as, Chlorobacterium, Pelodict-
yon, Chlorochromatium, Clat-
hrochloris, Cylindrogloca

Thiorhodaceae |

(Purple sulfur
hacteria)

Chromatium, Thiospirillum,

Thiosarcina, Amoebobacter,
Thiopedia, Thiopolycoccus,
Thiocapsa, Thiodictyon,
Thiothece, Thiocystis,
Rhodothese, Lamprocystis,
Rhabdomonas
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Rhodopseudomonas,
Rhodospirillum,

: Rhodomicrobium, Vannielia

Athiorhodaceae

(nonsulfur
purple bactria)

The genera underlined are the best known ones.
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Table 2. Growth Factors of Nonsulfur Purple
Dacteria
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& growth factor & 8§04 wevh ol 23 Fshed U] %, ¢ tubes B gz
2 wlela] Athiorhodaceae 9+ Thiorhodaceae 2) dA Tk Aol
Aol 9xeA drh §e o L DA AN AT BFUAdTY FEe o =
Ler vE2n FALLL Bed Ladnld g A& ZhEEA deldl= Table 393 7}
hAl ¢f = tube A¢] out-growth & e} o] &
Table 3. Some Characteristics of the three major Groups of Photosynthetic Bacteria
Grou Hydrogen donor Growth Carbon Growing Nitrogen
P Inorg.* H. Org. ** Factor Source Condition Fixation
comp. : comp.
Chiorobacteriaceae + + + None CO, ’ Light, anaer. Yes
Thiorhodaceae -+ + -+ None C,. | Light, anaer. Yes
Org comp. "
Athiorhodaceae + ‘ + -+ Various' Org comp. | Light, anaer. v
J vitamins | CO, leght aer. es
N i Dark, aer. | o
+, use well; -, be used by some spp. only; F, use scarceb,
*, I'IQS, H:Sgo;;, ete;
**, Organic acids, alcohols, etc.
2) ST B B7bA carotenoid 4 2% F4 5] gl 5 o] 5
4314 4F4 photosynthetic pigment sys- 4l aE 4459 o= thE Folvh A

of A 2} 7o} chlorophyll = ¢

tem & 5414 &

s
?Hz Hé——-‘C'-“O
CHz £=Q

C=0 0-~CHj

& (8)
t:h\’t“:)i

Fig. 1. Structural formulae of bacteriochlor-
ophyll (A) and chlorophyll a (B).
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Fig. 2. Structurzs of some Carotenoid Pigments
of Photosynthetic Bacteria.
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ol whel Pow Bgr4 4 T carotenoid A
aF&e Fig 244 2 455 & 5+ das

Bacteriochlorophyll = chlorobium chlorop-
hyll& chlorophyllx % magnesium porphyrin
FEolth. Chlorobium chlorophyll 8 &
£ =] Aol v} bacteriochlorophyll & chlorop-
hyll a gt 27k o) F=E &4 A= pyr-
role ring [ ¢ position 2¢]412] substituent
+ vinyl 54 acetylel=, S, pyrrole V&
g Evkes "olrh

Spectrum o A s}k A +9 chlorophyll &

=44 20 chlorophyll 2v} of 7 spge] A &
G wbedo] A #9 carotenold & HA4E
9 2AE Brl Y= AR o & s F

gl

Table 4. Absorption Maxima of Bacterial and
green Plant Chlorophylls

Chiorophyll Absorption 'Long wavelen-
Type maxima gth absorption
in ether (my) |[maxima in vivo
(mg)
Chlorophyll a 660, 614, 429 |670~680

Bacteriochloro- 770, 574, 357
phyll

Chlr‘roblum - ‘
chlorophyll 659, 431, 408 750

810; 850~870,
890
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Table 5. Number of Photosynthetic Bacteria.

Habitat l Cells/gm.
Water-course (BOD 250ppm) 108 ~107
Lake (BOD 10ppm) 102~10°
River (BOL* <1.0 ppm) —~10
Water Plart (Active mud type) 105~107
Rice paddy soil 10°~10°
Coastal soi: 10* ~10*
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Table 6. Effect of Distribution of Photosynthetic Bacteria on the Growth and Yield of Paddy

6th, August 19th, September [ No. of Wei
R T : eight of
Treatment Paddy | No. of Paddy | No. of || 0 °f ears grains per | 5oy
height(cm) | stems f height (cm)|  stems
| ‘ )
Control ' .
Coptral oo | me 100 f 28,0 28 ' 66.8 1.54
Chlorella 65 J 28.0 0L ' 270 - 23 | TL6 1.75
Photosynthetic o f o :
bacteria [ 63.6 26.3 102.0 ‘ 23.3 23 i 87.9 2.04
0] QAgA o] AAF AR y} Table = proline 8] drte o] @xld o
6ol ofet=d FahA A A Fol = Wl 4t =] AP B °7“5'}°4 FEAATAE 45 $7]42y
= grain % A58 oA} = 15401 2 2EA =T NMHEUR—BREEBZA vz
=% e]'é gem = AAZ A E Q44 "é%‘ﬂ'@f‘@.oi Az Ha gl Aojdh
A= 2 JekdAA wlE uracil, cytosine = 53 W] Agggse] Eelsls] uwagse
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Fig. 3. Change of bacterial counts in water,
incubated under natural condition, added with
dry paddy and with soil suspension (5ml/{) of
paddy field. A—organtrophs, @—photosyn-
thetic bacteria, X—green algae.

Table 7. Change of BOD and Ammonia (ppm)
in some Samples treated with Microorganisms

| After
During | growth| After
growth |of phot-| growth

of orga-losynthe-| of Chi-
notrophs; tic orella
bacteria
[
Water treated] B O D > 10, 000200~500 10~50
with dry
paddy Ammonia | 800;100~300, 2~7
Waste water | B O D !> 20,000500~800 10~60

of wool Ammonia 6, 000{200~400 10~50

BOD >zo,oooi200~5oo 10~50
Ammonia >10,000100~500 10~50

Urine
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of s, WE, F, FHE BOILER PH.BACT. CHLOBEL g8 /
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& AATE LEATITA , PTROL TANK
4=, Jel A4, 3 ghokz Fig. 5. Scheme of model water plant in Tousei city.
9 TR AN ML T FEo] Zhedel #Ha (I Separator '3y Controlling tank
o gdel. ol gkl mJio] vt jEAe 993 ukx| ® Self-sector (1 Aerationing &

L =

= ot ok 2L & o] 53 HeAE T
e AAde] AxEa edl BAY e
A€ test plant & 43 37 Agsizm o] &
7l 2Fsto] pilot plant & <F 1649 Eof wEY
vl o] model plant <A o]3t Awnl <k 2ulu €]
urine & A stz e & o A4S ARG
v, @4 FAdA bEs 2 glE EETRA

Table 8.
ember 3rd through October lst

sterilizing tank 3 Separator
@ Sludge tank
B} oo e S4g R4 dE 9
FAEAY FYoz gFeel & Aol o
A BEAAEE o 8 A+A49 tost plant 4
Al 34 (Fig 93} 4244 4I(Table 8),
2 f@ET model plante] A 4w % (Fig.

(D Basket isolator

EE

An average Record of cleaning Process with Urine in a Test Plant, carried out from Sept-

Urine | Aeration | Sterilizin- FRO0OSVIE | PROt0 | vyl Chioretta Dischar-
Item | g & Settli- eria culture culture culture culture ging

tank i tank ng tank tank #1 |tank 23 tank #1 |tank £3| water
Water temp.(C°) 15] 38 28 a7 28 24 24 18
pH 8.7l 8.4 8.2 7.5 8.5 6.8 7.2 7.2
Time ¢hr) — 24 12— — 72— > ¢— —72 — > —
COD (ppm) 3, 824| 1,570 1,410 750 231 134 15 10
BOD (ppm) 9,740/" 2,325 2,032 1,225 297, 203 15 15
Ammonia-N (ppm) 4,126 1.718 1.326 853 352 182 35 51
Albumin-N (ppm) 783 568 436 214] 83 46 12 7
Organic acid (ppm) 2,620 6,215 6,852 3, 725f 312 152 28 20
Cl ion (ppm) 5,230 4,257 4,027 2,180 473 238 105 75
Cells Collected (g/l) — — - 0.5 7.3 0.5 4.8 —
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Table 9.

a Photosynthetic Bacterial (Rhodopseudomas

capsulatus) Cells and of other Materials

Some Components and Content(%37) of

Macr-Macro %%l:b}g? Macr
Material oprot- hydra- _ { Ash
ein lipid tgs ofiber

Pg“’tosyinthe“c s7.950 7.0 20,89 292
acteria

Chlorella 53.76; 6.31 19.28/ 10.33] 1.52

Rice 7.48, 0.94] 90.60; 0.35 0.72

Soy-bean 38.99 19.33 30. 93; 5. 11‘ 5.68
@ Amino Ak

7 % amino41s) o] TEHA 24l
e TFRATL Py Azl s F
2] Chlorella v} F 2o+ -2 methionine o]
=l so] Exlo|t}(Table 10).

»

Table 10. Content of Amino Acids in Photosynt-
hetic Bacteria, Chlorella and Yeasts (g/100g
dry weight)

Photosyn-! ‘
Amino acid thetic bac | Chiorellal Yeast
; teria
Lysine 2.86 2.71 3.76
Histidine 1.25 1.06 0.90
Arginine 3.34 3.24 2.50
Aspartic acid 456 474 | sl
Threonine 2.70 | 2.28 2.65

Serine 1.68 2,12 | 2.75

Photosynthetic Bacteria

187
Glutamic acid 5.34 4. 62 6.21
Proline 2.80 2.12 1.77
Glycine 2.41 2.28 2,18
Alanine 4. 65 2.98 2.86
Valine ! 3.51 3.02 3.20
Methionin: |  1.58 0.27 0.51
Isoleucine 2.64 2.44 2.63
Leucine 4.50 4.46 3.54
Tyrosine 1.71 0.96 1.30
Phenylalanine 2.60 2.65 2.20
Tryptophan 1.09 0.64 0.66
NH, 4.01 2.58 5.30

@ AR

F g At 31 AaFe Axe o 18054 =
ZgHe 9 om Fig. 1 2 29 A4S}l &
el lycopcne—‘l E_"}E,] FAM 29F 51AF 7

& Remx FRAAE B
GEE AL e 2R A AE Aelh

@& Vitamin

B A -Fe] s 7k vitamin o &gk
Table 11¢] ®o]& wbs} e}, Zme 27
g7 wlmEel b gl

Vitamin B,.7} E ’E‘] E«k%tﬂ FgAATY £

7 Hol Aadrled o]zl A e x

‘“‘°rLDHI ig. 6).
FUAATY T4 (Fig. 6)e] 4%=
Al = 5 % TALEdRHEE
L% 4= 9l t} ¢l ¢el %= ubiquinone =+ AT
PSl gsel 279 4% A%
Hx gleh

Table 11. Content of Vitamins in Photosvnthetci

Bacteria (R. capsulatus) and Yeast Cells

ﬁglol 5‘|

g By, st

2§ zox4 e o]

] o F%F,

Vitamin E:l c%fa?‘?i@‘t/’}i%‘gg) Yeast(y/100g)
B. 3,600 2,900
Bs 3,000 2,400
Folic acid group 2,000 1,700
Bz 200 1
C 20,000 -—
D 10,000 1U 300,000 IU
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Fig. 6. Growth and yield of vitamin Bi. of
photosynthetic bacteria.
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