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W E R e R BRERIR AT 4 7= 4 4R
EOR 5 -AEERNHER

*AR REZ %%

(PR ¥ % e LR TF, )

I £ R

(HMIEET™ , M)

R ERMHE (Collulomonas flavigena 372-24D) FHE BLEIBMETEY (Psendomonas
punda 372-24M) FARRERE (5 73.7% K E—RBATRS L. BUEREY
I, BRI 98% BHE—REE T4 0.17 FHEEEF. SERADMF
#HAA, WHERRDE 5. 4% GHM, 7.5% HERK, 9. 1% 5EE f8.1% HEKRS, BE
Bk oH JRE 10, 60°C RIR 20 290, BITRPTIRRIARE (RNA) SBUR/D —¥ A, RNA BEMM
REBHE. RBRSTALTTREUMREERER, BIEN . AR kRIS
B EAI A DR (5-AMP), 5'-RIEEL (57 UMP), S'-HoTF B (5 CMP) T 57 B 1
B (57-GMP), AT FR N AT 46 3 5 B R0 A Bl AL 38 (L3 7T T 9o

HUERBBEEBBANHANXEY,
WA FI PR e R Ve IR B IR B 1 17 &
BNTTRESIEANAAEE, Han HAN
1968 £ BB —FEAF A A IRF B, B4R
TR A ERESSR, RUSMIIXMHE
HEh S BH—EBITE, NARS
KB AR EREAEED, &
3k, ERAREYRBTER EHM
YO F RIS D T R R i TR -9,

ROV BB — RS A 4k B AT B
R—RAEED, Ei1E7ERL N Bk
AME—-BRIFAE LI SR A b b i A K,
AR E R NE S R EARE. B
HEARNBEREARNERME, 18
WA R R BRI B B B I PR IR i i e
S8, MK BT B PR B
ko XERMER T WHE LB ETHRE
BEER,

A OB f ok

(—) W

Fﬁﬁ:%fﬁﬂ@ﬂ:@ (Cellutomonas flavigena
372-240) (WH P E) MER BERITFE (Peeu
domonas purida 372-24M ) ({H#HMET),

(2) BRERBRES

WATIR' e ERASERHRK (F73.7%
HER)

(2) WEFE

LABERENE

HLATHRS,

2. Bk [B1US 5

(1) BiRREIN: RERKZ 1500 8 /080
5P, R, BBEHA 10 F&F —10C BE

AXTF 19789 A 21 Q.
ATEREEWE HIRBE, HHEgE &%
. HEBENUCMSRRDEEST S0 Ik
B, TEBEEERPESNHBBMIFRESTS
HERBRER.
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h, BT S, AATRRS R, B THDEZ
FiREWE, '

(2) =B (TCA) Freith: HHARE
1 RREIEIMATE & 50% TCA, HRBIWEN
5%, e, %A, 2500 ¥/ 8.0 20 3,
¥ LR, 95°C BT FRE,

(3) BRICIEEM: RERFRER, He X
BHEEE ol 1.5, MR SRBURER, MR
3 %ﬂ': 3500 %/ﬁ‘ﬁ”} o %W)ﬁi?ﬁ%s 95°C
HE T R, BRE,

I HAEARSENE
. (1) WRESEREE 100 &3, HHYREFT 50

BASEKD, FREBER 0 H5, BR—4%
LSRRI, 100°C fok 10 53 8, BURIERE,
¥ Lowry 3EUTHISE B NS B

(2) #RER TCA JLEEMEMITEARE K, 2
EUBEE, ER—YRERLHETRE, BE
e AR S B R R A S KR,

+ B ELEERAS SN

BAERSEL 6 Y B 110°C Kig 24 NN,
S H AA-600 TR & MR 4E A e A AT I B
EMER, '

5. RTERR 1R

# Morse B4,

6.RNA S RTlE

R EBmR . FEERE RNA fEIRAE LR,

7.DNA & B RlE

HoERBORN. M/ ER DNA fERR
HehiR,

8. TR T

() EBEF EARYG: 7T, INNHOH:
0. iM EDTA=100:60:1.6 s | SRy, BT
a8 ysEE, BB T, EEEARBELT THERES
fird,

(2) #Eeph: ZBPRIE 0.05M pH 3.5 FrgRD-
BB ahiE i, BIEBARE 20 (R/EK, Kk3Bh3 /D
LT, EEM BRI THENE,

(3) &AMEOEEME: BER—ERES,
AR oH KISEFBRE .2 R/ &M, HEX
356 BRI 6 A BE TH MBS I A Y, I it
ORI ENERBKELMNEE,

9. FERMEENRE '

CMC i MU AR EEERAR TR .

10. 5] i3 #E 3R E

WRER 3 TR EENE, I 0.25—1 BFrchitkEE
BTG, WOFREENE, LMo 02—
0.04 EHEMERE R AL, RIEKAERENE
s,

11 SR BREMBORTR

BRHE RN EREE, WARRA 15 X 150
XA, B 10 BDE, #E 29 R, WS
He TR

g R 5 W #
(=) ERFRERE

EE 5% K (TE) WEMEFE
%1 DENSMERSABERTARAR

SRELEE | A4 | LESHK AR
& = G TR &S
1) wpm {1002 -
® | 2! ma 0.0162 | 98.5
;t 3 | we 0.0179 | 98.4
4 | wm 0.0251 | 97.7
5 | xtp | 1.0879 -
o 6 | »fp {1.1036 -
_ R 0.0157 | 98.6
- 8 | mm 0.0149 | 98.6
it 9 | W@ 0.0160 98.‘5
10 | we 0.6213 | 98.1
1 | g | 1.1001 -
12 | =m | 1.1003 -
w | 13 | mm 0.0139 | 98.7
| 14| me 0.0146 | 98.7
R RTR T 0.0159 | 98.6
# 116 | mm 0.0243 | 97.8
17 | me p.0141 | 98.7
18 | e 0.0081 | 99.2
EHE 98.5

T WAL, 3221°C, RYBFRER,
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B ¥ H 19 %

d,BEADRIME, BEHRE, KRTHE

RorREnEE 98 % (%K 1),

BAIL T, WENTHEE, EHA
REER . FRK - HREB GBI R
;&%O

(=) B EaRS=E

30 BT R AEE 15001 . K
HALRETER N 11011 i, BREE, 4
HFRPR KRR, MRERE IS
iR, FAENRRRPEDRSR, SRR
W, BRI — A A B E) 0.16 S BIAR
H. HABMEREIHLAFERE.
NERGRRARNEREN, BREQRS
BT, sERRERDNAREERNE
FZTNEAR

KEEE R TCA, SRMBILRAE, #
BEMHEBERLE Do

52 DREABREWEKTORBE

=gl B/
\ wEH/30 ﬁ%ﬂxjﬁ AR

e e [T ERE Gl
AR 0.24 0.16 220
Fife I 5 B 0,26 0.18 240
TCA i 0.25 0.17 230
SE Y Y 0.25 0.17 230

# 2 R/H, R=RARGE. RN
R, BHE—ERARFRIELEE
L1732 30 &7 R B oI AR &
H 250 BRE A

(2) HZaRnRERASY

SEMKWENREEGER, ARH
AA-600 R S ZEBR4H 51 MU SE BLAM AT, EREIR
FE 5.7 BEIE/EF LA 0.05 A, BEAE
EIRNEZEEAST T

FRAERRFERERRERITE
HARERE, B TBEER AR, /R
RFeFrs, BORBEER.FIFK

%3 NHETARSEMERES

anm | sEGEEs)| TEBREGE
ikt 0.052 5.41
98 0.015 2.00
¥ SR 0.049 7.54
RLABE 0.093 10.65
FEE 0.067 - 5.86
R 0.048 4.33
BEE 0.111 14.00
B LR 6.039 5.83
&5 1.096 6.11
R T o4 10.74
& E 0.083 §.35
FREE 0.083 4.29
TEHER 0.081 9.12
R B 0.033 4.68
Jot- . 3.3 99.9

BB AR, XIETFESBAENE
T LA —-EMME. BERTHEE
BN, Y ARIRE th A R B R R
AfalE

(M) BHELBS5EER RNA 04
"

B W B LR 13 1 % B R 1 Tt
HFERE R N SRE B, RINERUAEE
BB RN, WSRO
g Sr W RNA, FHETE B0 BT B 43 0k 58
Thoho 4T R B E B IR EEB T At
B B 5 EERE. BER pH (28
F*AZULE 1. 2.4 3)0

KRR IRIEG, 2 1600 /480
WA A, FH 0.03M pHI10 FREREMIKED
gk 5% W, ERFRE T, A—RER
IR, R 260 BHOKIENE
FEABA E 125 BRI RIRSE
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080

.60

0.40F

o7 PE a0z % 20)

- 1 e

B 20 40 60 0
BT (sr)

B BN E SRR R R

o7r

0.5 -

KEE wmrnioen

L 1 -

Pr— 7% 80 95
# e (oD
B2 BEHESHETER-RRXR

IO

G.op

K Eoexmminm

0.2

20 5y %h, BLOER LBROREE, REE
BR, 7F pH3 MBS, pHI—12 L
HEEE (WA 3).

BABEBLE, EAARRSERT
ik, BFA pHI10 KB, —H7EE 60°C
BiR204045, A—HEZRKE . RB0H]
Bl b rEe R, DI H{k DNA, RNA
B, HERmE 4 FiRe Bk 4 FIRLBE
P3 DNA B EA RS, i RNA BD, &

;4 WkBME RNADNA 2Rk

W OB J&EmaEEE B4 RNA | BEKDNA
FHEE( K10
s N\ 060 k)| WA (e
B A 0.461 228 70
ENER 3 i 0.193 445 70

pH
3 B rH SEFER~RAOXA

P20 Sroh.  ERIBEERFBEBEN
AREE B 3 K, 4R R B 30 5
i, BERABEN. BAREL 60—
70°C Behfo KEEBUBFIBKRE—FK,
SR ERIAZARR pH, 60°C RE

BB EEREN. B, BEIEEE
JE B PY RNA B4 /8, H RUN G T B
XL, PFET, a4
FreE ey K BeR, HAEBAKRR—&, 3
BESE/LEE pH £ 10, 60°CHRIR 20 47
gh, Bk RNA B/D8 WAS, AHEKE
RNA REMN -HZ—.

EI G, 8] A& R B s (L
F5)o Al5000 BA = AMES0EAL
Bk, WHEEBMUX, EEREE&NGHE
W, BBER pH 15 B 769 EHE K
BB BN, PeeiE, BOBERE
HeEelt, i, 28R HE T HERIH

BUE,EAE RS TR R M

EREEBERAES, SHEE-ATEER
ARG 5S4 SRR L R, &Y A
B RED, W E 8.8 MR

(R) OHEEFHRER

1 BB

BHEESE SR 43.8X23.2 E
e, | BT/ T TR I AURE 20—25 Tt
BRETEEMNRYLE LT 46 /NK, Rl
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%5 BRERRME
ﬁ% ﬁﬁﬁﬁiﬂ m#%?ﬁﬁ . 5 -AMP | 5'~-GMP 5'-CMP
Gy | BROD e Ta armen | &n | =/ AFEss| &5 |/ anmes
1 3 72.36 111 1.33 19j.6 2.65 B85.1 1.18
2 7 213 645 3.63 605 2.84 625 2,93
26 EEHKEMEYLBN
5'-AMP 3'-GMP 5'-CMP 5-Ump
B | tRE | BAE | RRR | RS | SeRe | B% | eRa
BB (Re) 0.64 0.64 0.37 0.37 0.60 0.60 0.38 0.38
27T DRRTRUREVEN
5~-AMP 5'-GMP 5'-CMP S5-UMP
BO | BRRE | BB | RRE | BB | RERG | RR | SEEe
WaEE(ER) | 8.8 8.8 10,02 10,02 8.1 8.1 12.4 12.4

rEE

2"10
i ROHA)
B4 A 0.INHO! SRR SR

230 250

T, BRIVERELT TE IR R
S A —ABE A LE B E TR 6.
2. BRIk _
BUAER S — SRR, B 1 S5/ EH
PR 20 3O, BRAE29 31.2 X 17.8 @2k,
B E 600 fRIF, B 20 &, #ah2.5 /0
K, BRI EREE 55°C BT, BERUkEE Y

REE

UMp

0.8

0.4r

270
R CERK)
Bs5 0. INHCL pPeRERME S - BT
3B I K e

230 250

PrREEFEANARTR (ILE 7)o

3. EANGIE MR IE

{EPUTM RSNSOI, R
HAREE T ATELRE R &AWL &
{H. IE 4.5 FE 8. 9%

£ LETRER, BRI
HEHERSA A SR B, S-lRTB.
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*E ERBERENERSE

W A250/A260 A280/A260 A290/A260
BUE A 2,0 7.‘0 12 2.0 7.0 12 2.0 7.0 12
S_AMP 0.84 | 0.75 | 0.81 | 0.24 | 0.19 | 0.14 | 0.034 | 0.011 | 0.006
~CMP 04z | v.82 | 0.83 | 209 | v.05 | 095 | 165 | 0.4 | 0.33
5'-GMP PHLO |y qn 1 0. | PHLY | 066 | 057 P10 .17 | 0.089
5 _UMP 0.74 | 0.86 | 0.81 | 0.47 | 0.45 | 0.37 | 0.013 | 0.086 | 0.061

29 DU IR O

R S-AMP 5'_CMP S'_UMP 5'-GMP
—

B A max . - . - —uh -

pH RS | el | BB | RS | BS | RdER | BR | RERL

2.0 256 257 279 280 261 262 PO 256

7.0 259 259 731 il 261 261 255 252

12 . 2359 259 771 271 261 261 258 258

19}

400 T).e

15}
—~ p.70
-
W% 300 ~480 {6 ~
= B = ¥
ﬁ " & 2
B o[gose 2= =
—r Sur < "FE
W s 200 {70 {4 @
B e k3 it
¢ B i :
= 0,30} =
© ®

e

10 deo 12
0.10F
--= - . ‘
0 6 12 18 24 28 32 36 A0 44 46

it (AR
O--0 HEEE e—e THhEHRE O—opl {H
O—0 CMC MG /) - Frspeag

Mo NEREABARREBLAIR
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S -BIESR S ~-REEE

(%) mmﬁﬁﬁﬁfﬁﬁbﬁ#ﬁﬁ*é
RETit

Rl 50 At s T4 5 B . 2 3 A RN
], BRI R K R R T RIS 7, BT
PR B AT B SRR ER pH |
%o 45 IE 6.

bR FR RN, SRR A AR A
SRR RS IR RS TS LB T I B,
DB 4 T o W 2 4 T 4
FUH, B A B B RTB K HA, B B4 670N
W&, FRELERSMRE, LEEA
BN, A R B TR A RIS D,
pH ¥, CMCEREINABIBE KT,

MBS Rk A B, SRR R R 2, 8
FERE R B AR E R, BT DB
FIET o = 5, W AR e, R R AR K R
R LA, BUEREE pH T
B, BEMBEPEL:, pH B —EMEIEE 6 1)
F, #DEEIEERK. B RN, ME
IR RN, KB pH B[ ERE
6.5—7, KB DHEUERNEK pH H4
TRREBAS e KBEY, FRRL

PR RD I ATHER B TANNE, AR
M, AR B AR R,
2l 46 N, RN, KB pH

f£ 8.8—9.0, FTHIEE pH = 10, BIETHEFT

BEZE.
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STUDIES ON THE PRODUCTION OF SINGLE CELL PROTEIN
AND 5-MONONUCLEOTIDES BY CELLULOMONAS
FLAVIGENA AND PSEUDOMONAS PUTIDA
IN SUBMERGED CULTURE FROM
PAPER PULP

Wu Yung-qiang,

Jing Guo-an,

Fel Jin-xin

(Institute of Plant Physiology, Academia Sinics, Shanghai)

Ma De-liang

(Shuchoy paper Miil, Shuchou)

Fermentation was carried out using
a mixed culture of two bacteria, Celin-
lomonas flavigena 872.24D and Pseudo-
monas putide 372.24 M. The medium
vontained basal =salts with paper pulp
(78.3% cellulose) as sole carbon source.
The cellulose of paper pulp was decom-
posed to the extent of 98% after 5-day
incubativn on a reciprocal shaker. The
cell protein yield was about 0.17 g pro-
tein per gram of paper pulp used. It
was shown that the cell protein eontain-
ed 5.4% lysine, 7.5% arginine, 9.1%
leucine, and 8.4% valine by analysis of
the amino aeid composition. After adjus-

ting the pH of the culture broth to 10
and temperature te 60°C, the internal
'‘RNA was degraded to monvnueleotides.
Approximately one-half of the cell ribo-
nucleie acid could be removed within 20
minutes. The produets were isolated
from culture broth, purified and erysta-
lized. They were identified as 5-AMP,
5.GMP, 5'-CMP, and 5-UMP by paper
cromotography, paper electrophoresis and
UV absorption spectroscopy. The phy-
siclogical and biochemical changes during
cellulose fermentation by mixed culture
were also studied.
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