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X SHATERMHR
P H RARE RAX

WHTAFERPFEHARE M 310027)

W X ARANHTERALER AR AEEE 13 AT ORNE K AEN, SR
FRB. AR, WEW. 28 FIRETRPHABS ARSET THE. BRRSLRY
30. 8ml + 20m] WHE" - 48h71, FERIEHER 7 Sml - g EHIR - bl MR AR
HREFAFEANAFEN, pH M= SRR OA AR, KT 6000 4YXHBXHEN
FERREERBER. BTAAREDSIREAAST RRBRSABEY, HEKFAMHE
WAERFES.

ERIW SN LESME (PSR). AL, KW, HHEK

SRR . BATEXERMEE, HAFB AFIBIEE. 1949 4F Gest H 4%
H|E T A AW PARER I —F Rhodopseudomonas rubrum RETE R P I HEMFT 2%
FHYR, HIRESTE ZRAGHESEN ORI ADY . G, ESE S
FRTEAAEN A, £AUBEEASNTR, REBTHRE. BE, FLESHENE
BRI AT AIE KNS LE, FHE AR TR RE™ S EREACERFT
BEHERBR. A, TieEAREM SR XA SRR, XHRT
BRI A P AR R T AR -

fEERA 13 LG HE, ERDANEK IR NEREAT, MEFNHAE
%, FNEBELHBRBARER TN AN EE.

1 MRk
1.1 WEDESSRFEEE
MAN. GESRBSBEBMEPIEEE 13 Ko RER S HM R
1, HACE4RH 5178, D. Ny. Nu. Ny, HDI, FYP. NL, 5, G, 5233, 5254 J&
Nb-W,
R A RCVBN #£a0, BB YRR Gom mol/L), EE NS5 (7m mol/L),
HRBFHFEMOIREAN. KEKRMA N 6000—75001x, HFFBME N 3012T,
RyARet, REEBRBS, HERFE.
1.2 EEERIREY &

1 BMak: TR RAEIREE, B 310029,
2mmeht: ARTLER K. HiM 310006,
FXF 19934F 9 f 6 BBl
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Bt S K HR (48h) BUEEHEIEFEY 1-5ml ORE N 10°—10° N/ ml, AW E
4 10mg) FE4ETF 100ml MERS (RF 30 mmol /L W HIEFR 20mD), AR EER,
W, wREEEL AN FE. SHEATE, —RASK. BERKES, &
7500 1x & 30-£ 2C T 48 /ha, RERESHDHERERLYE. AE /B E
WMEBEENEFAVCERRTERE (ml-g77 -7,
1.3 HABNEE W HE

IABUE M EH . —E4 K RAREE Y - Sl CRRTEAH R - 10mg) 5
3. 75ml 4% WBIERIR S 1S . EER KB PRSI THILRSYEA 20ml BAEEFE
Wk, T EBE B Y 4—5mm ) FE EIL REBERE . B3R AR E 3R (30 mmol/L),
FENGER (7 mmi/L). JIBIEE Y 7300—7400 Ix, IR R 32+2C.
1.4 EHERE '

HERBE—FE R PR, ME LR, HFEA P& 75ml. CO; K
Ui B pIfnA 0. 1mol/L 9 NaOH % ¥i. AESHEE D FKEEX. 88 —EH
HEORAABNMEE C Lotk BRAdk, i SRIEIRNEE, AUER~Es
=B,

1.5 FEEFERR
~ AR A, B NEE R A
| ARk EH.

1.6 SHAE

S MERM 102G S G H{IGEFT
. UEERS. BRSHER 0. 5ml. BaiE
(99.999%) AiR¥E, FSMREEER.

YR ERR —CHBNHEBERE
103C I TREE.

2 BRE[AT
21 EEOFEENLR

B RBAMALIIL KRR &
AT H UK SRR R AR
2B FBETRIENIEY, WHET 13 KM

Bl FAMENRAEE 7 48 B NELTEE HP) A= EiEh:
A. 5% B. CO. BUR: (AHP),
C. BEANEH; D. BRERRE %1 FAZRRN. 15 K% 6 BER

Fig. 1 Apparatus for m'easuring dynamics of ih E{J jlﬁ J'-t i iﬁﬁ% ﬁ § ﬁ B(] o I:% N ) 5"‘9

H;-photoproduction 5178 ﬁﬁﬂﬂ?ﬁﬁﬁ t Fi?ﬁﬁ (5. 0—
7.8ml« g7’ - h7), SXHNHTEE SRR
B (32—40ml » 20ml™" « 48~V F— BB

A. Culture botile: B. CO; absorption bottles

C. Gas volume measuring tube; D. Glass tube.
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P B AIER B, W FYP M SN ZBEARY = AEGER T AR
M. Lo AR AEAkER, ZREFERBENER, HFYP EHIRHMA.
%#&D K 517B “HilkINR, WETEHETAKERMEFINEMR,
2.2 XRBER pH WX H>EKM
B 2 b RRE RS R, NUERRAKE. REKT 6000x B _H&EHAHA
RN AR RS, HE4 B 30—40ml « 20ml™" - 48h ' K 3.07—5. 20ml -
gl -h7!, BEEECEMN, OHEEXHBEMAT.

[~
s 2
i -
=~ T 4f ~s.0 E
5 o = 3
]
s i -5
T. 8 0 . o] 3] *—O-"G.O - ‘.‘é
= £ —_———— - ® ‘a
E a ’_8.-—- ———-— . ]
R L - ————— T =
- i ,—""__-b -0 450 E =
E - o ¥ s
- o
-
: s F 120 f 5
i 2 =
E L
< 3 ¥ ke
‘ 4 6 8 16 12 14

Y& (% 10%x) Light intensity

B2 RBEE o kD RS17B ™ AHNEW
Fig-2 Effect of light intensity on H,-photoproduction by strains D and £17B
O Wk D g7 |54 Activity of H,-photoproduction by strain D;
@@ #5178 =K iEH Activity of Hp-photoproduction by strain £27B;

O—C M D =9 R Amount of Ho-photoproduction;s
@ —@ Bi# 5178 7= % & Amount of H;-photoproduction by strain £171.

pH iEMEREE (K 3). HpH X 4.0—5. 08, ZHHRILTATE, RF-E
BRE; pHZE7. 0 A, FERRN. pH % - H&= AR EREEBREN
S, Brb, ik 517B FAGERA pH BEREN D A%, EEMigANrH TR
H SRR . Bt 83 oH B TRERE 7.0 EANE, HSURF X
Rhodo pseudomonas sphaeroides VM81 FriRiE#IB{H 7. 2 R,

2.3 EARREERTOX“ENNE

DL, A FE IR 15. 30, 45, 60 J 90 mmol/L & $REIFREE @bk D F1517B 1)
FEHhFHER (B4 KBS,

FE{E IR 15 mmol/L FLAR P E# D & 517B B Sk T HME, MRAEXNEKE
294 Z 1L 30 mmol/L Sg4RAE, W 45 mmol/L & 60 mmol/L 43 HI7E 48 TR 72 /N
B L P RF B Bk D RY7S 2 H R VE T T Bk 5178 RIFFHAmE A wlitefr A, BTG RS
W, B 120 M ELEREE KEELRRRERL. £XRPEYMERAE0 mmol /L
T oMk A BHATERR.
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- 48h~1)
# &
L)

g

Po# (m]- 20ml"!
=

Amount of H;— photoproduction

=]

4.0 5.0 6.0 7.0 8.0 9.0 10.0
pH

M3 pH{EXEKRD RSB =EBHEN
Fig. 3 Effect of pH on H;-photoproduction by strains D and 517B
i. M#S17B Strain 517B; 2. M#ED Strain D.

2

pgtoe

ppg g (mb
Total volume of Ha photoproduced

)

[=)

L I L L L
24 48 72 96 120 144
M Al Time(h)

4 WHSUBEFRBEARTHTADSEL

Fig. 4 Dynamics of H,-photoproduction by strain 517B growing in different concentrations of lactic acid
1. 15 mmol/L: 2. 30 mmol/L; 3. 45 mmol/L; 4. 60 mmol/L.

KT VM AR ERE R AR, RS A BB EE” X
MEE EHEXRESRRERNBEX> SR, B max » Hml/mol iR,

72 2 BB ULH . PR EE & 30—45 mmol/L A, BRTERBATLERRG, XEEW
FAFLBR IR S # D & 517B [ 455 ¥ B . Magaritis #l Hirayama % A3 SIS T R.
sphaeroides VM81 J Rs. rubrum G-90BM, B WA EIE MBS H B 5 38 mmol/L, WH
M. ZMATREFEREY 22—33. 4 mmol/LM9, X 5EEMEREE R,

2.4 ERR{be A e S ar i pn e - S a0t B

DERRPER, AIEEREGTHETEESAARSHEARG =S8N, ™
LHHRWERENE A, 20ml FHYHFRBNZEAS. &tk N, Nb-W R HD] &%
—HLREYES. 3 SHREAFESAERBERH 5178, N., Nb-W, NL D6 %
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¥

K (mh

Total volum of Hy photoproduced

72 96
B} Time{h)

'l A
120 144

s W#DAERRREARTHTEHEEL

Fig- 5 Dynamics of Hy-photoproduction by strain D growing in differe: - concentrations of lactic acid.

1. 15 mmol/L; 2. 30 mmol/L; 3. 45 mmol/L; 4. 60 mmol/L.

¥ ETRAREAMPELD R S17B HATERBXEE

Table 2 [max = H; ml/mol]*" by strains D and 517B growing in different concentrations of lactic acid

— ERRRRASEE I AR

Conc. of max * H: ml/mole Conc. of max * H; ml/mole

substrate substrate

(mmol/L) D 5178 (mmol /L) D S178
13 19.7 1¢.0 45 55.4 49.5
30 56.5 48. 8 60 40.3 43.3

* [max « Hx ml/mol]: §HE/REFHBRA=EE.

The maximum amount of H, photoproduced per mole of a given substrate.

B EEES, HIBEXBMT 14%—60% 2 ) Hd Nb-W RREH, # 5 HE
Pl S, BB AR MBI 87. 50— 111. 026, Aad, MH AR HEK ™
A EERAMUAHE, XRS5 ARDEFREFBNSERA—, HIIRE
BTSSR TEROESHITR,. AAEEPRTUITER, M-S ERDYE. it
BEEARE LKA E (36h & 48h) 4N S EBMEERBRATEHNSHERHBEM, X
5 Hirayama 2 A B8 & A . Hirayama 2 AR DB| Rhodospirillum rubrum G-
9BM f{E 2 L4 B A BB P i E B 9 349ml - 48h ' - g R D), TWifkH H S17B,
N;. NL, HD] B D 5 # @& a8 E BT R¥IE S 3K 456.5, 465. 2, 426.6, 334.6 R
421.6ml + 48h7' « g B P=E B HDJ BEkHERSL, HEEANENNE. 53R
REBEREAFENFREAL, BAT RSk TE,
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3 i

Kb A P RO LR B R B bR BE R R BOK AL A WP BE IR R R Y ™,
TRNGRERIN. FREKNTAREER: R—ERERAERPH=28EDL
&7 FERERE 8 DHABERA~EANE A ZERELMHGEIR. B, &
SRBEHEKRSER, A TERERNDEESNHELEEERK EBS PN
REhey, TEEFTREN AZ RS EEAS AN AIEKF=E: XTEETLUEE Fujii
FAR T, AT RHEL Rhodopseudomonas sp. No. 7 E X JLHBA SERBMMR
BYPERS, HEERERBL S —WERRPERE. AAZR&ENELHRE
BB RE RMED, RAEANKGRBREAELR.

MARERK AT EERAFEAE R FERECRBEMpH, HBHESIN
60001x B 7.0 £ . F—RYHKAREENFRAERNO - EHSTANEHRIRN,
1B A 5 o7 B I B B A7 R A M T L8 1 4R B P R P B VL B I SR 45 SRIE R »
DI ERE RS PO, S NER, T2ATRIABANAZRAEEAZS
SAEVNBKFEEREFERMBK.

— BN ES BRZSRABEY, sK&ENHEAEAN, HaA AN
i fin Hirayama $§ ARBEDNEE E R BRRAHRE T Rs. rubrum G-9BM 7=
BAFZHNSHRHATE. FLREREEH~ELBTUER 2R RE
FHTHT, XTEMERNBFREREARSHERE.

—EAE A NE R A RR A AR OMBEY, FREKFEANEY Y, EF
WBE KB RAERESENA T, BEerTRRERREKY~ER, K™ AN RNE
RHABIB: Aid, HPEARER, W=AgHETRN. BHit, NEERETHE
YRR RERE g RSN SRR RS, UREFREHRS—, WEE
B I L 40 B B = AR R .

ELABAYE KSR REBEETRFRENEDRES.
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STUDIES ON THE CONDITIONS OF
HYDROGEN-PHOTOPRODUCTION BY
PHOTOSYNTHETIC BACTERIA

Sun Qi Xu Xiangyan Jao Yangwen
(Department of Bivlagical Science and Technology, Zhejiang University . Hangzhou 310027)

Abstract 13 pure cultures of Rhodospirillaceae have been isolated from soil and water
samples polluted by organic wasteproducts. The H,-photoproduction (HP) and its
activity (AHP) were studied and found their maximum values are 39.8 ml < 20ml
bacterial suspension™' + 48h~? and 7. 8ml » g cell dry wt. 7' » h™" respectively. Substrate
exerts a grest influence on HP and AHP of all 13 strains, pH value also affects the
evolving process evidently, and light intensity higher than 6000lx cannot further
increases the AHP. Under static culture conditions cell immobilization is able to raise
the H,-photoproduction, but gives no evident effect on its duration,

Key words H,-photoproduction, Photosynthetic bacteria (PSB), Cell immobilization,

Substrate, Organic waste water
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