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Table 1 Components of Culture Media

(%) REE(%)
i = Screening HEC) Fermentation
[ten A Zeds ik Seeds N | .
Wild type Mutants
f - 20 10 3. L5 I3
Glucose
K,HPQ,-3H,> U, 05 0.1 ¢.15 0.065 0.065
KH,PO, 5.05 g.05 a.05 0.65
MgS0,-7H,O .05 0.65 0.05 0.05% 8.5
MnSO,-H,0 0,002 0.002 0.002 0.002 0.002
FeS0,-7H,0 0. 002 0.002 0,002 0.002 0.002
& ug/l 40 100 100
Biotin
PikcE -HCl ugfl 1060 1000 1000
Thiamine. HCI
R = 0.23
Urea
R Z i 1
Corn-steep liquor
T KRR i 0.5 1
Hydrolysate of soybean cake meal
(NH,),50, 4 1.23
NH,Cl
B S 3 4 5 5
CaCOo,
pH 6.7 6.7 6a3 6.7 6.7

* MARLUKEN T EH R,

The amount added is calenlated as the dry weight before hydrolysis.

#, AR EAEERSEHETHR. ME
BEME T I BGE B R A L) K20 0E
A 1ml K EEEE R 1ml R FEH (G oL A FEE
& . 4ml 6M BEREF 0. 6ml pkEEER ,25mg Hi=FH)
WA 2EE R iml KAERA 1ol YREEENA Ll
AEWKBHEI L EBEREHEIE. EHAE
Rmg 1 N, FRERFREA R A 5.0xl,
{8 721 £ KBTS 10am FLRBRA
B 5 L E T . Tt A B b LR
BRI R, EHNE 1 /NEABDPREREN.
4 EEERIE: 3.5-ZHEEKEGEE"Y,

g %

(—) L-RERLBAHRE
L. ARERENF LS 8N .

FEDLRFh k3 R R R E 0 BIR A EE R
HLLL 4% SACETRSRRAEMHE
HibEBAENE, EE&MABEEREA
hENMA 1.2% HEPKER, KRR
bEBASELHETR. RESR MR
2, BE AR, KIBEAER, -ER
B RERE, R R R k.

LB TN L-TREREN R
FEADIA 4% FAEM1.2% T DK
Rk, SR KME EAEARI. A
ARBOHKRE, NEF- L-RERE, 4
FILE 3o

* HERFAREENES AR TR RELR
=1
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Tahle 2 Effect of Various Nitrogen Sources oan L-Prolins Production

mEmME RmE(%) AB# pH = L-[BEE (mg/ml)
Nitrogen sources Supplement Ending pH L-Proline produced
NH,Cl 4.0 6.4 15.2
(NH),s0, 4.95 7.5 13.1
{NH,),C,H.0O, 6.9 7.0 5.9
NH,NO, 3.0 6.3 3.1
R¥E Urea 2.25 7.4 1.4
NH,Ac 5.8 6.4 2.3
(NH,},HPO, 4.37 5.4 4.8

R3 ARTHAE LA N

Table 3 Effect of Magnesium lon on L-Prolin=

R FESEFF L-REROER
Table 4 Effect of Air Supply oo L-Proline

Producticn Production
= L-F|E (mg/ml) BREXRE (ml) . i L-fR e
MgS0O,. 7TH,0( 2 = ~ i (A
' (%) L-Proline produced Vol. of medium e {mg/ml)
0.1 15.4 added Growth L-Proline produced

0.25 t6.u 15 1.0t 15.2

0.5 18.3 20 0.92 12.9

1.0 [8.1 30 0.89 12,5

40 0.86 10.7

HEII, EEFH>x L-IHEBE 50 0.86 9.0

RitrEH, EZHEREFERTBE, L
0.5% WENH. FEREEEETEET
(BBarsk B FALE, BOREKB K F &
B, T E R ERAER, THERER
BB (0.05 % MgSO,- TH0), HERYE
EHEERRBTE. BIMNUTRIREE, fik
PEIREDG 0.5% LUTHE, 3NeE o8 F ik pr,
L-FRE=EIHREN. MBEEEE
0.2% b, IMEI AR & Ko

3. ESEXN L-HERVEW: &
250ml = AR EATRE SRR EE K%
E,MEERSEXN L-HEBOEN, £
BREAERTEERFEATNA 35% Sk
0.8 % T OOKIRH . A5 HEE s
Flo HRIULIE 40

M+ AL, HEENEDER T
L-TE & B Akashi E"V thF A LR
i, WA LT BEEAN % &
Bio

4R LR EWE: B
HBRH O ERE TR, dTEBYREE
e D ERREER, RiEAEERFEHR

161
L—Proline
b ]
% 12 F A 1.2
=
1ok 3.0
=
.12 g 0.8
g 8
(%) |
Lk Joe §
® <
B
= q0.4
-
it 4oz
i 1 1 1
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L-¥E#e (pg/ml)
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Bl MEExE L-HaEnEa
Fig. 1 Effect of L-arginiaz on L-proline
production
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FEAH o

5. EEN L-TEHBAEMm: £
Hegedh A L, INA L % TEBEK R o K
o ER R EK R T, RRIERKRER S
13% S LM 10% SR KR TE) . &
100ml K535 3 h Sk B A v RS St K 2
& 10mle FIME 100ml BRI ERM
2.7g EAbe, DI E 4% Sk, 5
FEPIMAAAENEN T HRILE 5o

%5 £uXRdr L-BERNER
Table 5 Effect of Biotin on L-Proline

L
fe=rd

= B

Production
#=HE (ps/) P L& (mg/ml)
Biotin L-Proline producad
60 17.7
80 2G.7
100 20.9
120 20,9
150 20.1

MES T, EMFRIKEN 60us/l
I, LR B iR; 80—100ug/15,
Fra-b Ay B KT 100pg/L B, PEEARLL
s ATl e L 80—100kg/l W H. &
FEFRENERREERMNECEARNRE,
HHT L-IAEESEL, T L-HE R

6. FibETOmmEN™ LFIREBRB
. LR RAEiBERES
FEE, EEFEEAT, MARRENE
Mg Rk, iR%9 AL B, C =4, %
BINA 3.5%, 4.0% R14.5% Sfbe:. &
AMABERERNRE, AHDHH 150,
200, 250pz/ml; BEisr Bl 200, 250,
300pg/ml; CHLA BRI 2005 300, +00ug/
mle %%ﬂl@ 2a
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Fig. 2 Effect of various concentration of
ammonium chloride and L-arginine on

L-proline preduction
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6 RBRENE L-REARNER KEFG, TRE 13% NS SHEIER
e BMAKRBE, SUEHRIEERE, &
EZHmMABRERS/LEIN R 2. 0.62%.

A EBEH (BB ol e s 123% LSS % B A SRS
NH,CE 49 .93 16.8 T05%. 1%ﬁ1'5%%ﬂ:%§¢12%ﬁ
4,95 1.1t 12.0 Bo HANET,

(NH,),50,| 6.16 1.15 15.1 ME 78, BR&HERE 1L0ZEDK

(%) | 739 | 1.8 16.4 Wik, 15% WER. 4% SEHN123%
SR TFIRMEENLE K manmay RS WRNRRRERORARE, X
w7 LR R REME o

7. B KB SRR P LR & (=) L-RRRRRLE
BT b T HEBKERR B8 R 250mi =R HRFE B 15ml
B, XS BEMER. SRR R O ABIRERE, SRIK .
LR B T8 W, # F L(3) EX %, W 3B, {307, IERRmREESE
RS AEE YRR Ay 120D, LB R 27.0me/ml,
2. (2) LRERNEENEE

MR R R R B By FARM 1. TG A AR SREARE
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Table 7 Effect of Hydrolysate of Soybean Cake Meal, Glucase, NH,CI.
{NH,),80, on L-Proline Production

AN TN
A E] Series
BwoOE N ‘
Concentration " ! K**mg /ml
Sl \
) 1 |2 3 415 6|7 15 |9 R
K, K, K,
IiH Item
\\\
M FE(%) Glucose 154515} 15 l1z.512.50t2.5 16 | 10 | 1u | 20.8 19.4 15.6 | 3.2
T ARE(%)

Hydrolysate of o soears Cake meat [0+6 [1-0 | 14 06 J1.U |14 0.6 1.0 1.4 | 17.6 23.8 14.5 | 9.3
NH,CI(%%} 3.5 4.0 | 5.0 4.0 [5.0 3.5 [5.0 [3.5 4.0 | 19.5 19.8 16.5 | 3.3
{NH,),50,(%) 0.52}1.23] 1.85 |1.85[0.62[1.23{1.23|1.85[0.62[ 18.8 20.2 16.9 ] 3.3

ot i, (e ) oty (209288 12.8%17.9022.6]17.8(14.1/19.9/12.8

* AR EK I HA 8 BB EIRA

Microorganisms didn’t grow in this series, so the minimum of the other eight series was inserted.

O E-RFEESESRERN L-EERRAD YYHE

The average valus of L-proline accumulated at the same concentration of the same media component

Ak m%

Diffsrence between the Kmax and the Kmin.
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Table 8 Value of Flements Analysis
% % (%) T E(%)
b lements Found Theory
C 51.62 52.16
H 7.480 7.88
N 11.93 12.17
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Fig. 3 Time coursz of growth and
L-proline production by A% 1.727
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STUDIES ON THE FERMENTATION OF L-PROLINE

Fang Peijing Mao Weiying

Chen Qi

(Institute of Microbiology, Academia Sinica, Beijing}

An ornithine auxotrophic mutant AS
1.727 derived from Corynebacterium peki-
nense AS 1.299 produced L-proline by fer-
mentation.

In the eculture medium suboptimal
arginine was required by the mutant and
80—100 pg/l biotin and high eoncentra-
tion of ammonium ion were also required.
Among several compounds for nitrogen
source, ammonium chloride was the first
and ammoninm sulfate was the second. It
was showed that ehlorine ion promoted the
produetion of L-proline. Magnesium ion
also had the same effect, Yield of L-pro-
line was more than 25 mg/ml in a medium
containing 15% glucose, 1% acid-hydroly-

zate of soybean cake meal (the weight be-
fore hydrolysis), 4% NH.CIL, 1.23%
(NH). S0, 0.65% K.HPO,-3H.0, 0.05%
KH,PO,, 0.5% MgS0,- TH.0, 0.002 MnS30,-
H.0, 0.002% FeS0,-TH.O, 100 ug/1 biotin,
1000 pg/1 thiamine hydrochloride and 5%
CaCO,, pH 6.7 (before sterilization) on ro-
tary shaker at 30°C for 5 days.

The product was purified by the
formation of a special non-soluble pentach-
lorophenol-proline complex and other tech-
nigques such as ion-exchange and solvent
extraction. It was identified to be L-proline
by meliing point, element composition,
specifie rotation, infrared abserption spect-
rum and paper ¢hromategraphy.
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