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BEEAXESHBEF BB~ SRHR

whmk WK A F LEE

(LR LEKRERRR, BN 310029)

W OFE A EE M R B 3 AT B M B (Rhodopseudomonas capsulata) B ¥ 386,
MEEXETHAGD ™ S0 E., LRWED, LHEH 120 o, BEEEFMMEE
B 68 2ml, H=SEEN 104 lml Hy/g CEHR) - hy ABIERES. RS HE3
ME, mEEALPEERS AT 128, 4ml #1195, 8ml Ha/g » h, WE R TTH AL ER
Fho EWTRIRVHEGE . L. MM SER ST, ERET AEEREE YK, F
HARS M= a8, o, WiEED Rk, WK, B eH, XHERE., HE/2
FE B[] b 14 B 05 A 7= L R A A AR A .

XM BEE{AER, XEEE, XS

BAE 1949 4, £EH Gest MAMT K FEHM LS AR EHEHRELTHRSS
(H,-photoproduction) M % V. i + JLER M H 2 FR PR MG MBI M EMERG R B,
B 53 & AR AT L CEAEFHUEAO JP= SR TR s ik, B, EAH. B
+. WA SERAR R, KEbAtSMETHANEE., SRR, LK. B
FHVER. B & BAM— B TTHLE AR R N B F AR E, B EE S MR
FEf, AT AR A po i . s Rt £ IR T B SR ANEAR TR, £E
P, Y68 A B O HSh LR A F B B H S BB A, BE SRR SN WF i,

BFRSMEEA RN, £ERTRaasEE, AMRNNEKERESSE
WASE &, FFRAVUE KRB MM B HAR . X EHE A HIER AT, Bekt
B AR (Rhodopseudomonas capsulata) TR 386 Y= ER — R E A
Yo UL 5 SR IR AR (1 RAE

1 #H#5FE

1.1 BRSEFAZE

11,1 DE#k. EMOZEMBINE (Rhodopseudomonas capsulata) 386, HETILKZEEYE
W EHREN. EEEARER EHEN LS.

1.1.2 5. L RCVBAEH Y, HPERBEMEHEANERR (30 mmol/L), &
WABEHER (7 mmol/L), pH7. 0—7. 2,

1.1.3 SEFRO7HEAIR MR 7E 100 ml HLIFMISE 50 oml 352, EMERNESEER, tE
F 30k 2CRIBFHIIETR . M MR T HEIR 7 5001000k, RIeR, FALSHEBE=A
BHE., CPRIESIEMA, B bR R,

WL HEA A EXERNTE.
EXF 19934 4 B 21 BHLH,
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1.2 BBRTEMNE

ERAE T HA A 660nm THRLEERBRERE, B2NE, BUXEE=
0. 42mgvss/ml, '
1.3 BEfcmiatix

R A DERE A RN 1E Sy L .
1.3.1 FIEHE: sml SHEEMMTE S —smg EHELTFREEERFVEEARSE 7ml
2UHAR ESSEIC TR GELENERESWHMBIBL O SIEFRLERZ F, 7
BB A EAE, ER 3—4mm,
1.3.2 BEEEHE: ml FHEMAETE S—6meg AHEAKEHY "ml 2. 86 %R
MRS, FASaTON IR S9N 50 mmol/L CaCl, ¥+, BEEBRE L 4 /b
Mg, RIARER A 0. MR e A 75 KL .
1.4 EBHOMNTHZ

REALIE L S AT E L2 TS, F 1. oml (Y BEHE SHERHUEE , 7 102G U &S L
SHEER. SR EAE.

YerEEfAHBARER, PEEE (ml H/L R - b, REEEE (ml Hy/g 29
’-h EERE.

2 GR54M

2.1 BEABEREARBIEAFRREANIILE

RHISF R, Btk 386 EAAERENMIEME. AR 48 PETRIIEFY,
Al RV RhE E Lo O, BB 48 A P ER . B 1 FEER RN, Bk
386 MM ESRRFIEEHMEEE, SORMBRMIL, PEEARET 30—
130% s [T iL 1% UG 2 I E A M = SR D ER T SRR EE. TRIR
ERB, FREEASNLFELE, WEERKS: BRBSHRVERKGE. 2L
AERLFSFAeEE. EEEEREERR. RINEUTER TR EHAEE
poRuk: 7p

%1 EzitaRfeRER-AERNNER

Table 1 The differences of IL;-production capacity hetween immobilized and free cells

H, production capacity H-;» production within 48h | Specific H: produocion rate H: production rate
Cell 1ype (mi) (mi Ha/g = h) (ml Hp/L = h)
Free cell 28.9 120. 4 12.0
Immobilized cell with agar gels 67.5 285. 4 28.1
Immabilized cell with Ca-alginate 7.1 153. 4 15. 4

HYHEEESEEAME. EREEFRNE, MESHBENAFEEE. 58K
B, SR RS IO WA T A TR T8 072 /b, NERFERIFEEER, 1F 120
M ZJE VR —EM AR A BRI 3 AR R M T SR FE AR 48—96 /T
WEE . R R TR, 72 120 AR S EHIEPE, HEAREILE. HBER 120
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ANEE P, T R (B 40 B A P R R B P 3R 4 5104 21, 4ml H/L - h, 195. 8ml H./g
+h#11. 4ml H;/L - h, 104. 1ml H,/g * h,

%2 FEENHETETLEEFERERLFENEL

Table 2 The Changes of II;-photoproduction of immeobilized

and free cells with culturing time

Time () 0—ds 48—72 72—96 96—120 120—144
Cell type
H, production caputity I F 1 F | F I F 1 F

H; production within 48 h

Cml 60.0 31.7 { 28.8 ZL.5 25.8 14,3 | 13.7 0.7 10.5 —10.0
m

H; production tate

25.0 13.2 ! 24.0 17.¢ | 17.8 215 | 1.4 0.3 | 8.8  f
(ml Ha /L b 13.2 1 2 ! 11.4

Specific Hz production rite

228.9 120.9 |219.8 164.1 |196.9 1o%.1 [3045 2.7 | 80.1 /
tml H/g * b

2.2 FEEHETFHERLAEAL-EHRw

2.2.1 BEEEEEDRAZN. AR EY RN TZHERS, HEEDERHN
Wi, EER. PEEEMZ MRS HEWRER, MEERTRAEM 10ml BN
B A B 3.5—7. 0mg (R 3), KEH 5 Vincenzin ¥ HHEERTERLRE
R 420L BA 4R T RIS RAHMT . T AN E BB G E RS, AREKEEE
BT E MR N MRS AR TR SRR, BE—EERT, ™
SEAETFRE. BEEERENEET. RaEYROEETTIKREEER, L™
SRRV A E TR .

®3 DETRESTFELOEH TN

Tuble 3 Effects of various biomass in agar gel on H; photopreduction of immobilized cells

H; productian capacity H, production within 48b |Specific H; producion rate| H; production rate
Biomass in agar gel (mg/10ml) (ml) (ml Hy/g + (ml H/L - b
1. 75 29.1 345.8 12.1
3. 50 45. 8 272.6 19.1
5.00 56- 2 234. 2 23. 4
7.60 42. 2 125. 8 17. &
4. 75 36. 0 85.7 15. 0

2.2.2 EEAYCFEE O . R IR, AR B AR TR S A R e b
414}, Felten BFRRFEME S X 70 HBIA R, rubrem PHZFERE, ATREHTEE
P, IR B A AT, FIRGEEIER, BB 48 DRLLE, H
PR e AT EL 36 ANIEEE . 64, 88 /B 48 /IR E EALMM, XFEERATHEESR
(E 4.

2.2.3 EFEWEpH B9800, 1 % pH ML E MR, TR, 78 pHY. 0 R R RHIE
PEEIEYE. TEMMIE ST . PSR oH AR ORE TRE, 7€ pHO. 0 BY, RESF
A, RREPER pH I, WEE S ZEn A ek, KA, EHRW oH REEL, BER
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E4 IRMAFENESD
Table 4 Effects of strain age on H; photoproduction of immobilized cells
H: production capacity | H, production within 48h | Specific H; producion rate | H: production rate
Age of inoculum (h) (ml) {ml Hz/g * h) (ml Ha/L + b
36 43. 6 196- 6 18. 0
48 56.2 214.1 23. 4
64 53.7 24.1 22. 4
B8 52.0 224. 3 21. 7

[REIOA o

Total Hz evolved (ml

. /\
Y VT D

2 4 6 8 o iz 14

Total He Bvolvedim))
+
z

.. Light intensity{k}
Initial pH & nsity(leba

Bl 1 IE#mAnss oH X EE LA Sldh Bm B2 JeEHIRE N E L mE e R R

Fig. 1 EHects of medium pH on H; photo-
production of immobilized cells

L 4h. 2. T2k production of immobilized cells

Fig. 2 Effects of light intensity on H, photo-

830
80

40

H2 evolved{ml)

20

Light/dark intervals(h}

P23 o EE/ BB T 3% B A X4 O 7 A R

Fig. 3 Effects of light/dark interval on H, photoproduction of immobilized cells
Flo—48, [Has—72, O71—719. Bs6—120

Bl 7= S AE B PB R . PRI R T . i pHS. 0, H4G 48 DRY NSRS
X% 4. 9ml H,/L + b SATIRE IS 24 /IFEEF] 36, 2ml Ho/L - b Rt W E T oH #0456
EHRE, HEhMEARE™E, WpH3. 0 I, Margaritis E"MITRRY ., LHPK
BBk VMBLE pH LT 4. 0y R bR, FREF AW &BEE P2, i pHIEH R 7. 0—
7.2, B, RFEREpHEHTHEE, FREFAEKIEREPERRBREEE
=

2.2.4 RHBEMEN. XBHBEZWEFELE (AH2). RMPES 0kIx HET,
FRAEMSEE: ©F skix PEfM AU BRI KT 8 oklx, MERENNRBELMEA
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7

e

i 10 %

ARG Y, XERHEN S ME SRt B B MEE.,

2.2.5 JGR/BEERMEHEM. REFEE 24 0TI E 8/16. 12/12, 18/6. 24/0
A KT Fitfr. B RAR (1 3), 24 MEAERIFEEFESEHEEW, Kit
FERTESEEE, MM EARIAE NN FRAEKEOEEERE, YKER
BUOCEBAE 48 /MRIRY, PEE(68 BB 8/16 4, HALPMH ST, X—HE TR

FHEATEFERERGRE.

£5 FEEREMAFHIEW

Table 5 Effects of temperature on H; photoproduction of immobilized cells

H: production capacity | H, production within 48h |Specific H; production rate| H; production rate
Temp. (C) (ml) (mt Ha/g = h) (ml Hz/L » h}
20+2 50. 8 157. 6 C o212
3012 £3. 8 243. 4 26.6
4042 46. 4 204, 6 19. 3

YRR/ B K SR ] S R B Rl e
HEMBEM AL, FRISER. S/
WRETM RS, & ol @ HET IR FOF IR [
HEEFEEN, EmEMmgRES, e
FEFRE R, XFHEWELEYE.

2.2.6 HMERIRAEAREWT. WRE, X SME
FEEMBRERE R 30—40C, HTE 40CIH
AREEEE, HARE. FlBsRE
B, BN EKRE0CEGHES
B PSR RE, MITE 40 CHE 3 f 28 kiR
A EEFENMLE . HIHE 2008, =4
HENRAEREHmEEE, X—8 R
WHR—fHEMFREFEERAER, TTF
TR RE M A HE.

2.3 FEERRETEEAMEBRA~IN
Fopak

MRS ER CGERB MkE
(EUEY R 7m mol /L, pH7. 00, B3 &t
THRFEEEMEE (940, TR0, e
Hige 48 /Mitfe  IRHR ISR =Sk & .
BRENE ., HAMA KT ™SIk R0~
SaBHET S, Fo—72 /MEHIEH. &
WEREFECTHEMMEN., FERRELS

Total H: evolved (m])

1689

140

120

100

80

60

40

[ 4

Fig., 4

Time(h)

ARlFEEREETRELBA
¥R M %
The dynamics of H: production of
immobilized cells at various concen-
trations of substrate
1. 1dmmol /L. 2. 30mmol/L,
3. 45mmol /L. 4. 60mmol /L,

5. 90m mat /L

R SR 2 MEZE, REFERECSERRIERIL, A @M% ERkER
REALT= R, AR BRI, MR TR R .
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C,H,0,+3H,0 —=4CO, + 6H,

HE 120 /hEF, 30, 45, 60, 90m mol/L =&k R H RS L=ERES K 53.5%.
42.9%. 35.4% . 24.5% ., B, ATHREAGERFERE, EHELNOERKE
SLE,
2.4 FRBREBOFSEED

EFME, & MEREEH FERMENEFEERDN, TUMAEEENY ™A,
REERT Y ENAEKRE LSRR ONEE. B8R, ABELs~S2%,. &
REREH . R KE 30 mmol/L, B4 K TR E R8BS0 HH#TiR5%, BF
BEREH (F6), FRILAFE VIS RNE R b 386 BERFIRTM/EE, RIEER
HALPEERE, K. WA, AMRESENEEER.

%6 BRaBiAANMEEENED

Table 6 11, photoproduction from organic compounds by immebilized cells

H: production capacity | He production H; producion : Specitic H, Conversion

Substrate within 48h rate produeyion rate efficiency
{ml) tml Hz /L » h) (ml Hs/g « h) (%)
Glucuse 43. 2 18. 0 178.8 19. 2
Lactate ' 76.% 32,0 305. 0 344
Propionale 3.5 12. 7 ' 121. 2 13.4
Butyrate 7.3 2.9 28.0 2.0
Acetare 6.3 2.5 24. 9 4.2

* This item is caleulated as fullowing resction formula®®
CH;Oy —6CO, -+ 6H,
C,H,0, —3C0,

CgI'I,:,(:)z —_’3(‘102+7I'{2
C, I_IﬁOz 4( 0,+ 1GH,

C.H, Oz 2L02+4Ilz

3 W

2% SEIG G G U DR 0 S MO AT {7 SA MR Y bk 386 B ELMIR. BERESFEEE, &
B A IEF] 28. Iml/L « h AT H RN 1.3 7, X—RSENTIREN LSBT
A S AU R FR S P ERUR R, R 2/, TR0 P S A 7 1K, Vincenzini
FOMEETBTFOIMRMRETT R R R R XHRE TS ESAE
R R, B A, SHIRMEN. & MER T R H, f1 CO, 5, &
BEHERRWRAMCENTEEGERANENY ., FIAOREN%IEARELS
T, AJERM (Photo-metabolism) Z BRI I BPEY RN B2 TS, Hit, #
A BETE JEME AL 0 M P R TR E AT R AR R 27, K Z B - e, B
SOLHRRAL,

FREIEE RAF AR R R, AMANSES, elrE - a8 E
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Weh, SRR AP S BAT I o NHT R FTG & 2 W Ah 38 B R A
B, FHEEGCERE. X, SeEXEVMHARGER, BHVEREEDRZEHFKTER
LBl ab 2 B B B ¥R
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Research on Hydrogen Production from Organic Compounds
with Immobilized Cells of Photosynthetic Bacteria (PSB)

Xu Xiangvang Yu Xiue Zheng Ping Feng Xiaoshan
{Department of Envirowment Science, Zhejiang Agricultural

University, Hangzhou 310029)

Abstract The characteristics of hydrogen photoproduction from organic compounds by
immobilized Rhodopseudomonas capsulata 386 were studied in batch culture. On the con-
dition that Iree cells hydrogen-producing cultures were cultured in light for 120 hours,
hydrogen production and specific H, production rate were 68.2ml and 104. 1ml H,/g * b,
respectively. The activity was largely increased when immoabilized cells by agar gels was
used with hydrogen production up to 128. 4ml and specific hydrogen production rate up
to 195. 8ml I, /g + h. It was proved that in addition to malate, this bacterium could also
used glucose,lactate and propionate as hydrogen production substrate and only at appro-
priate substrate concentration it reached a higher conversion effciency of substrate to
H,. Age of incculum. pIl value, light intensity. light dark time and temperature all have

different effect patrns,

Key words Immohilized cells. photosynthetic bacterium, hydrogen photoproduction
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