17 # 5 81
2001 £ 9 A

* % I B % #
Chinese Journal of Biotechnology

Vol.17 No.5
September 2001

UERAEZERBERBEENENRIE TR
RO KNE PR

(PEBFRAETESHAEFRLEETERFESTRE ,LF  100080)

Xi@in WOHBE, EHRIBEEER, 8
@S EE T20.6 XWFIRH A

EYERNEAEFTERERERRL HLEEE
BRE , HT L%, RE 0SS A KRS, TG
SORENAERAAR. T TFHEREAERRFEER
KMASKEMBERE RERESRE FUAMHE
SEABENATEDEROTRR L. HEk, BEREL
HEFBESERMBATEIANFROHEY BHESD
ARERREAT I ER, REEFEEHERS KBRS
EBMASBPEE SREAE . Bajracharya & Mudgen”’ 5
i, R g b R e B o — T AT B T B R R R N 2% P R M
fTER, EFHERFTFHANEANEESURE LR R
RERE B R R XM T SR 00 A W ALk 3 SR AT
g, AR E S R REE UENRNEERE, B
POEARGHER AERRETNRESE.

AXMEIEAMEAREFRESERE NN HE
WA TR SRR, R L WIS A7 8 07 Ik I X 0
BLpi b F e B RETNE, LR AR A B E
B @Y R HERELE,

1 HB5FE

1.1 EFRMBLE

FHFHNAR 2m)E 2K RICHKAREXKE ., &
Wlh, KER#H.
1.2 WH

B 9 B ( Rhizobium leguminosarum ) LO03 , PRI BE M 4
MW R R
1.3 XREE

TREBNATHSHAMN AL E ARSI BELEER N
B, AEERBEURATRBERR L . SXENNEY
HEREEESH R MMM - RERMNEHR. FTERE
RAXEZE S ER R AR, BESHEAEALX
EESMAESEE . ARESKEZ R AMED. REE
R ME L BTR, ¢, o, B P AR - EERFFE, 78S
TERTE I ARMME,

Y B ¥ :2001-02-27, 4 [E] B 89 : 2001-06-14.

30 H S 1000-3061 (2001 ) 05-0598-03

Pressure amplitude/™MPa
= o
- ¥

1 'l

o
=]

il
——
10 20 30

Fermentation time/min
1 ENbks e R
Fig.l Representative air pressure oscillation profile

0 40

¢, =0 and varied {,

1.4 BRERERBHE

Ao HTFHEREERENEMSEIIMR7],E 121T
T KB 30min, # £ 30°CH4F 48h i1 F 0 A Fr BE A 100mL 3
FEP, £ 30T 130v/min B3 b fELEMD , EHEH
10%(LSHEBFRELE), HERBEI 13, MABXKESH
ERHP BER 3eo, RGOV CFENRBB SRR N
BRI, B IR o R A Bk b o B 8 4 O
1.5 EWHBME

EMraPERNENNERASERER, FRE%T
ko BN cfug,
1.6 HAERER(OTRIPHNE

0y FRMAT ERBMhBENKSIELEERR
D, FAEBSEP T, MA 75ul 0. Smol/L. NSO, (&
0.075g/L CoCL) . BB HS] . 20min i3, KA S A, BT H
SESW,FFETH, SR — ErE, RN A
120mL 0. Imol/L. T, LA#8 IF K Ji¥ . 20min |5, FR#E B E. OTR
BT E RS B R R (8], AL mmol/(kg-h), NG T
REBRTHES N RGEEMER.

2 ERER
2.1 WY B AR AR

* WARMEE, Tel:86-10-62568173 ; Fax:86-10-62561822 ; E-mail : zhachuab96 @ hotmail . com

© PERFRHEDHARMATIHSHED http

journals. im. ac. cn



54 B R NDEFEAILANOREENE RS ERER 599

EHKDHBEEREN S 0min TE 1K, HPHEE
IE 4 R0 (8] 73 B8 0.30min, IR 9 8 B (OMPa) , B EE7E 0~
0.4MPa B A M Sh ., UREWEES OMPa I, B A # (E 7R
EEE. TRERILA2.

106
_ 104}
ab
3 102}
Q
% 100F
= 98f —m—- OMPa
B 96l -eo-0.|MPa
2 —&—02MPa
s %4r —v—0.3MPa
9.0 = . . . .
24 36 48 o0 72

Fermentation time/h

M2 EARSEEHER
Fig.2 Effects of pressure amplitude on the viahle cells

Rk AEEREMAL ELORBEARERER
REMTRPEEN. SEHBKRWER 0.2MPa. & #E 36h
B, 15 B A 3.9 x 107 cfu/g, T I 3R & A B 46 K BF 48h R,
FBHEBOA X 1.8 x 10" cfulg, 1H 254k 0 25 45 46 fn B3 3 05 B s
BETRES,

1. BEESFEREXRIEEMENER

FER K5 $5E % 0.2 .0MPa, & FE 2 55 8 @] % Omin
RGT HAETAFREESFE M EERAER, LRE
RICHE 3, WE 3 LED, %W S E R R g a
., XEHRHRMNTEEREIUEREREONER,
Y 1, = 10min. R BF 36h B, R X 5.3 x 10 efu/g,

108
=106
=
2 104
]
102
3 =— 10min
100 F —=— 10mi
2 —e— 20min
2 03 —A— 30min
—w— 40min
96 v
1 L I L L
24 36 48 60 7

Fermentation time/h
B3 I i M I (B] A 2
Fig.3 Effects of oscillation frequency on the viable ceils

2.3 iREMEX OTR BY M

ST BHAEE Bk Eh R R R YA K SR HEOLA 3 R
HRHES LR RN PR AR BT TR

7 0 10 H B R I i 43 9629 0.0 5min, 1% [E 2 OMPa B9 &
BT . FHRETAEFEES OIR MER TREFRE 4. W
1k 76 2% 5 &5 R REHI HE , OTR B & FE 0 Bk sl I 68 () 184 o v
., X5 7E F7 Bk 3R 48 9 0.35MPa, OTR &53E 487.01mmol/ (kg-h),
W BE B R A 2R A S R REAY OTR {X 2 37 .46mmol/ (keg+h) .
2.4 BEHSHHEN OTR HENE

S B B 5 B3R 5E 7 0.35.0MPa, B JE 2B ¥ A A
Omin, 7 [EMIE FE 4§ i1 [B] A OTR MIREMISS 3R

g

g

g

g

Overall OTR/[mmol/(kg.h)]
(=]
=

.OO
[=]

0.1 02 03 04
Air pressure amplitude/MPa

B4 BEAMSIREN OTR HER
Fig.4 Effects of pressure amplitude on OTR

300

250

w
3

150 |

2

30+

Overall OTR/[mmol/(kg.h)]

X X L 1 I

0002040608 101214161820
Pressure osciilation frequency/min

B s fRIE4ERretbl% OTR 9FEW
Fig.5 Effects of pressure oscillation frequency on OTR

A S TTHE U, OTR B# {66 FE 4 45 B ] 09 %5 48 7 48 ..
350 % O 1 S 2 I () ) 495 50, 5 K 3 3 o (19 4, B
7 B A R P SR SE B R, TR/ O, BOYREE BRI,
WML T O, ML,

3 Wi EE®

BRI ERESENT MEXNABRMEST. LD
RBHESNME, SRERSER D EEF RN ARE
BEY ERAARNRE LR EERE, MEED
KBS R SAER, AL BABSEREAS: R4
BEN . SRHREEEANTHSEKBEEEL, X —
HEAEEREmERS FLEERM; 5 —Jrm, SIKp 5 E h
AFTEERA RS BB TRNER, AR TAEY
RN, R R NRE TP K (e 2, 8 3 R ).
{8 25 & ) Rk 3h f b 0 ik B — s #E BE S (0.35MPa) , T 3 ik
SRS R FLBR R R A, AT P B OTR A i
.

Rig L RREERREL, EORSEERRESER
HERESTHNEE HEsEEEAN T EHR
BN A FER. WSO RSREN, EE kD@
EEBP AYRNOELIERE IRDBLESRB
LRLSTTE T 8

REFERENCES($ % 3%k )

[1] Bhandari S C,Somani L L.1In:Somani, L L et af. Biofertilizers 2™
ed, India: Pawan Kumar Scientific Publishers, 1986, pp.345 ~ 353
[2] Ghildyal N P, Ramakrishna M, Lonsane B K et of . Gas concentration

© PERFERMEDFRAATIKSHEEL http://journals

im. ac. cn



600 % ) T Fio ¥ # 17 %
gradients in tray type solid state fermenters-effect on yield and pro- solid substrate fermentations of rice. Biotechnology Bioengineering,
ductivities . Bioprocess Engineering ,1992,8:67 ~ 72 1980,22:2219 ~ 2235

[ 3] Gowthaman M K,Ghildyal N P, Raghava R e al . Interaction of trans- [6] SunT,Li ZH,LiuD M.A novel design of solid state fermenter and
port wes with bioch I reaction in packed bed solid state its evaluation for cellulase production by Trichoderma viride SL-1.
fermenters: the effect of gaseous concentration gradients. Journal of Biotechnology Techniques ,1996,10:889 ~ 894
Chemical Technology Biotechnology ,1993,56:233 ~ 239 [ 7] China General Microbiological Culture Collection Center,ed. { "B E

{4] Pandy A,Soccol C R, Nigam P et al. Biotechnological potential of 30 4 0 R R T b 0 4 ) . Microbiology Index{ B # B
agro-industrial residues. 1; sugar bagasse . Bio ve Technol #).3" ed,Beijing: Chinese Agricultural Technology Press, 1997
& ,2000,74:69 ~ 80 [ 8] Durand A, Pichon P, Desgranges C. App to K a

[5]

Bajracharya R, Mudgett R E. Effects of centrolled gas environments in

in solid state fermentation . Biotechnology Techniques ,1988,2:11 - 16

A Study on Growth of Rhizobium leguminosarum in Air
Pressure Oscillating , Solid-State Fermenter

ZHAO Hua

ZHANG Xiao-Yong LI Zuo-Hu
( State Key Lab . of Biochemical Engineering , Inst Chem Metall , Chines Academy of Sciences , Beijing

100080, China }

Abstract Rhizobium leguminosarum 1003 ,a kind of biofertilizers, was cultured in a periodic air pressure oscillating, solid-state

fermenter by using straw of wheat as an inert solid support. Effects of air pressure oscillation amplitude, frequency on the viable

cells of R. leguminosarum L1003 and oxygen transfer rate were investigated. It was found that enhanced oxygen transfer and bio-

chemical reaction occurred in this system. Under the optimized conditions, about a 3-fold increase of the viable cells was obtained

in this system compared with that in a static tray fermenter. The overall oxygen transfer rate reached 487 .01 mmol/{ kg h)in this

system in case of 0.35 MPa, 1, =

0.5 min against 37 .46 mmol/(kg-h} in static tray fermenter.
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