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Abstract

A (D

Ninty four strains of lysine producing micro-organisms in culture broth during fermentation have

been isolated from soil and other sources. From the comparison of the amounts of lysine preduced

6 strains have been selected as the potentially useful strains, and identified tentatively as Micrococcus

sp. (§-16-4), Corynebacterium sp. (S-27-12, S-281-3, CBY-4) and Brevibacterium sp. (M-6-71,

F-629-2), respectively. From the further studies with Corynebacterium sp., S-27-12

its maximum

yield was found to be 4mg lysine/ml of synthetic medium, consist of glucose(7.5%), urea(0.6%),
KH,PO,(0.2%), Na,HPO,(0.05%), MgSO, - 7H,0(0.03%), MnSQ, - 4H,0(0.001%) and FeSO, -

7H,0(0.0005%) at pH 7.2 and 30°C after 4 days.
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1. Lysine M4it@3o| 2a)

Edg HRE A AZERY lysine A FFE
337 AAAL E19 MAE Agsoled] 29
232 453 2. AgdE 2¥rE 493 834, 4
Wol oJdle] 19 SL ulaE AL 30°ColA 484
7+ Bt E Az colony & ¥, slant Ao A EFQ
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of 4 48 A7+ Al oFaig el of Wikl E U4
gt 2 459E
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Zz7A28
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KI

2 thin layer chromatography

B

r

13802 AITQA F3TT 300F AgziH (A7} o} ; butanol : acetic acid : water=4:1:1 v/v,
lysine AAFTF 6F & ¥, FAsgded, z% WA 4] k5 0.3% ninhydrin & 84)0 2 lysine 9 4
Corynebacterium %o} 43-& S5-27-12 Fo st s AHFFE Aok lysine 8] Aalo] HEH FFE
Zo] AAsA 2 wjgzA e AEge oz 2 A thA P g WA L-3, L4, PL, PL-1 ¢ PL-2 )
FE 7)o must: ulol . AE Abgdie] 2 wygon 7247 wFgd & TLC
= 1. Composxtmn of screening media
Nla ( ) Ist screening i 2nd screening | final screening
Ingredients ~——_ ! SL L1 L2 |, L3 L-4 | PL PL1 PL-2
Glucose 3.0 5.0 5.0 5.0 100 ! 50 50  10.0
Peptone ; 1.0 0.5 i 0.1
Beef extract : 0.5 0.2 C0.1
Yeast extract | 0.1 0.00 0.05 0.1 L0
NaCl . 0.25 1 0.2 0.1
(NH,)»50, 1.0 0.5 1.0
Urea ; 0.5 1.0 0.5 1.0
KH,PO, 0.05 * 0.05 0.05 0.05 0.05 0.05
K,HPO, 0.1 °  0.05 0.05 0.1 0.05  0.05
MgS0,-7H,0 0.05 0.05 0.05 0.05  0.05 0.05
FeSO,-7H,0 0.001 0. 001 0.001 0.001 0.001 0.001
MnSO,-4H,0 0.001 0.001 0.001 1 0.001 0.001 0.001
Biotin [ 15pg/L
CaCO, 0.5 Lo0.2
Agar © 1.5 |
pH ‘; 7.0 7.0 7.0 7.0 6.2 : 7.0 6.2 6.2
Amounts of Medium 1 6ml/test tube 20ml/100ml flask 1 50mi/500ml flask
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3. Lysine MAl EXxHo| HE

Lysine 4 48] HA Gz et 3dF 4dntd 6
F% Corynebacterium 4o 438l 5-27-12 1 F=o 3Jls)
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L-3 9 L-4 ¥§x & Al-§3tef lysine o] 0.5mg/ml o] 4}
A TFE AUy 2F 4Fd Hede gas

AFsget. & gavl g 500ml o) 42} flask of ) chromatography W22 45l 25 o] xAg Ak
2 50ml g 9, BT F FT& AFstq 30°Col 4 Mo g Hasiqct,
72 A 7b wiokdlg . lysine s Heke TLC o2 g
sk9] oF. H 2. Numbers of lysine producing
microorganisms
AMgdst & ng Microorganisms Amiézo _acid {Lysme producing
isolated micgr(;)orl;cal:igsms ! microorganisms
1. Lysine Atz of -E—E{ ) Bacteria 825 | 138 i 94
A1xEelol e ok Fof lysine & £ 2 o Yeast 28 | 2 i -
9] ofelical AAte] HAY nAdEL 2R Hwag Fungi 57 | 10 * —
o}. izoﬂ,q ¥E ulsh 3rol & 91052 wANEBEYR Total 910! 150 ; 94
B obulxale] gAle]l Sels FFE 150 Fol aol S
o] & lysine o A 4to] XA FFE 9 FAc. wok E3oA 2 upel o] o] F FF & lysine o] 9of
AZo] 47t ofv] 4L AlAlEtE G AL wlaEo % glutamic acid, alanine, valine S-o] Ac}af %=
duiAdel oy dAoltn AAHA R 2 Aol gl25 E3] homoserine & Al 4to] #qle) 7o oto
AT 5 vind Agod, §YFFAA Hiy ARl kA A dFa Ty wHolFE 9L
€ obulx4be) & A zAjolvt whokaAAc wle} & o 24 lysine P49 8L A7 =g Fo Az
A AelE mod. wetA F23igodMae 219 b meets 2o
I 3. Amino acids accumulated in the culture broth by the selected strains
Amino acids(mg/ml} ] n 1 | )
~— Ala Val Gly Iso | Th Leul Pro| Ser Hom Hyd Met; Aspt Phe‘ Glu Tyr‘ Lysj Media
Strain No. . | , 1 LT t o
S-27-12 |0 420 6410 10‘0 160 040. 32|0 180.06] 0. 08' — 0. 06|O 200 220. 56;0 301 02 E1L-4
CBY-4 i1.300.720. 500 580 460 900. 180 300 %o 0 180. 700 560 780 462. 40 7 L-3
M-6-71 0 2212.€00. 120 100 040 200. 040 06/ 0.44 — 0.02i0. 180 120 440 10’0 98 n L-2
F-629-2 0 6211. 38]0 240. 540 100 54’0 260 16{ 0.28 — 0 14}0 360 401. 98'0 38[0 52 ” ”
3¢ trace
HZF el 519 PL, PL-1, PL-2 wix & 4} F-629-2 = PL i = o] 4, S-27-12 9} S-281-3 & PL-1
&3t lysine A4ko] 2mg/ml o] 4ol FF& A datgd x4 zel & CBY-43 PL-2 w{A o] 4 lysine 9

g 2ZAe 243 o FF S-164, M6-71 3 A ate] o FzEtg o
I 4. List of the selected microorganisms
Strain No. ! Sources isolated Place Media
S-16-4 Soil Yong-Mcon ¥ 1. PL
S-27-12 Soil ‘ Tae-Koo ! 1. PL-1
S-281-3 Soil | Soo-Won ; 1. PL-1
CBY-4 Compost f Onyang-Onchun I 1. PL-2
M-6-71 Meju : Seoul f 1. PL
F 626 2 | Seoul ; 1. PL

Fish ?

2. ¥EFEFo SH
HEA o2 A lysine YA4TFF 6 Fo] H3 25

%4 FAE sloted Fed, wiga, gax HAs
AAY AHdE B 56,73 o oL Bergey's

manuale] Fite] ZYAEHE A} F5F S-164 %

Micrococcus %, S-27-12, S-281-3, CBY-4 = Coryn-
ebacterium <%, 212} M-6-71, F-629-2 = Brevibact-
erium 08 FHHU ). ¢og o]F FFo W4
T 3 B84l waHdel wel oS gy FAH) ol
Fo] A ZAolg.
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X 5. Cultural characteristics of the selected microorganisms

T Strain No. [
- o S-16-4 S-27-12 5-281-3 CBY-4 M-6-71 F-629-2
Morphological form coccoid, tetrad # rods, curved | rods. curved rods, ccurved coceoid, long chain _n%mmowmmawwozncmm.
characteristics size 1.2u ! 1.2X4.8p ;, 1.2X4.8u 1.24X6.0p 1.8~2.4p 1.8~1.2%x2.4a
motility hono none | none none . none none
flagella none . none none , none ” none none
gram stain positive ; positive positive variable positive positive
Agar colony form rhizoid _ circular circular , circular ! circular circular
surface smooth * smooth smooth W smooth ! rough, curled rough
cdge crose “ undulate crenate W entire lobate lobate
clevation raiscd umbonate umbonate , convex flat fat
color white i yellow yellow yellow ! white white to pale
i : yellow
lustre glistening o dull dull , glistening (mucoid); dull glistening (mucoid)
Agar slant growth moderate , abundant abundant abundant abundant abundant
form cchinulate ,, echinulate echinulate echinulate ” rhizoid rhizoid
medium not changed V not changed not changed not changed not changed not changed
!

Nutrient broth

Gelatin stab

Potato media

surface growth
clouding
sediment
growth
liquefaction
growth

form

color

medium

grayish yellow

flocculent
almost clear
moderate
surface no growth

crateriform

moderate wrinkled

spreading

not changed

no growth

slightly turbid

moderate

crateriform
heavy growth
filiform
creamy yellow

dark

no growth
slightly turbid

moderate

crateriform
heavy growth
filiform

yellow

dark

r
i

no growth

slightly turbid

moderate
|

napiform
heavy growth
filiform

yellow

dark

thick pellicle,
creeping

almost clear
scanty

surface pellicle
stratiform
wrinkled
spreading

light soil yellow

not changed

thin pellicle
almost clear
scanty

surface pellicle
stratiform
heavy wrinkled
spreading

light soil yellow

not changed
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I 6. Physiological properties of the selected microorganisms

FTH EHY A

w} S |
| -16-4 ‘ S-27-12 5-281-3 CBY-4 M-6-71 F-629-2
Action on Litmus milk | ;]:;tro'nized ] purple purple ;idr%ilih ;Iee;tl;)’nized ;Legtrc}nized
KNO, o+ | - ~ - + -
Production of H,S — ! - - i - - -
Indol : - ' — - — - —
Ammonia + | — + +
Hydrolysis of starch + + ‘ + (weak) + (weak) + +
Test of Catalase ! + + -+ : + + -
- Urease -+ -+ -+ + + (weak) ! -+
V.P. + - ; - - + -+
MR. - - - - - -
Reduction of Neutral Red - : - - - — : —-
Methylene Blue = — | — - - - E -
Relation to pH | 5.0~9.0 | 4.0~9.5 | 4.5~9.5 | £0~9.5 | 4.0~9.5 | £.0~9.5
Free oxygen ‘ Aerobic 3 Aerobic Aerobic Aerobic Aernbic ! Aerobic
NaCl 6%+ + + + + } +
concentration (10%) - — - - — , —
Optimum temperature ©30°C | 30°C | 30°C 30°C 37°C 37°C
Thermal death point 0°C  70°C ' 70°C 70°C 80°C | 80°C
Sources Soil Soil i Soil Compost Meju Fish

E 7. Gas and acid production from various carbohydrates by the selected microorganisms*

Strain No. i i
Wl S-16-4 | S-27-12 | S-281-3 | CBY-4 M-6-71 | F-629-2
Glucose | + 1 + + + + -+
Fructose | + ’ - — - — —
Galactose 1 + + — — al al{weak)
Mannose + al + al(weak) + : +
Xylose al - + — — al(weak)
Arabinose + : + + + — ‘ _
Rhamnose al al al al al . al
Sucrose + + al + =+ f + (weak):
Lactose al al(weak) al(weak) al(weak) al ; al
Maltose + + + + + ' +
Trehalose + (weak) + + al al(weak)
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Mellibiose
Raffinose
Dextrin
Starch
Inulin
Mannitol
Glycerin
Dulcitol
Adonitol
Ethanol

Salicin

dael ol efolal A4 AT AT (73)
al + ! + + al ,al

al L+ , + + al al(weak)

+ ‘ + l + + + al{weak}
+(weak) |+ , + + + al
+ (weak) | + Pt P+ -+ al
L+ L |+ + + +
o+ + L + + :
‘1 al al 1 al al al al
al o al ol o al al al
" al al 1 al j al al al
‘i al | + l - ! al{weak) al =

| H

al

3. S-27-12 0 2i3t lysine 4AIX

: All strains did not produced gas from all carbohydrates.
: acid production

: growth, but not changed.

: no growth
: alkaline

7t. Glucose 5%
Lysine A Abof} =] A &= 349 glucose T=& ¢714
3] B 8olA BE utg}l o] glucose FX & 1—10%
7 HBAAN vizd ¥ AAc glucosed FEvt
TFE AL a4

9 ¥=

X0
3T

7.5—

A

L

Neg ¥3

%% A&t

e

HE

o1} lysine?] A 412 glucose
7t 7.5%% 10%Y o

38t glucose
1029 Fxol A lysine 44kl EehE W Fo

2 Y ol %2 glucose FEE 7.5

I 8. Effect of glucose concentration on lysine
production
Glgg/:;e Final pH Growth* Lysine**
1 9.2 0.07 -
2 9.2 0.10 +
3 9.2 0.13 i + T
5 9.0 0.28 e
7.5 9.0 0.42 ++++
10 8.6 0.65 ++++

Basal medium: Urea 0.9%, KH,PO, 0.1, Na,HPO,
0.2, MgS0,-7TH;0 0.05, FeSO,-7H.0
0.001, MnSO0,-4H:0 0.001%

* Absorbance at 660 my after X 32 dilution

** = ca, 0.5mg/ml;
++4, ca. 2.0mg/ml.

+4+,
++++,

ca. 3.0mg/ml;
ca. 4.0mg/ml.

+, ca. 1.0mg/ml;
+++, ca. 2.5mg/ml;
+++ =+, ca. 3.5mg/ml;

Y. 349 4 5=

HAe A9 A9es] fJllAe Frdadez
NH,Cl, (NH),SO,, NHNQ;, ureza 8] 4ZHF A&
fden 2 HAExe X994 2ok Ed:s
0.6% A7AA7 7% dzsgen = o NHC
0.55%9 A7FA A=, (NHO.SO. st NHNO; & =7
0.4%%} 0.65% A 7tA e 4 o] urea 0.6% H7HAS
¥ &8l G4 A gt lysine & A Ab=| &) ¢ioker. Urea o] 99
FAAAY AAAE G4 ES AAFEA pH 44
o2 "oz A X E 4FT F 0.5% #HT
ste CaCOs & Wx e Afsid #ssl224 pHE

ol Ax §AALD £ Ak 0.9%9 urea A
= pHul "ol d4¢ ¥ 4 gle] CaCOs & A7t
A gkgtevt, 0.3% AN E pH7F 4422 W
A4 oA uread FEEF 0.2—1.0%E A L34 A
#Ha ¥ Ase L 109 B F urea ) FEIb
0.4% olgtel & pH I Ao g wlejz i, 0.6%¢°}
Aol = F4—ol A& FA A o ey 9y
Eol AL urea s FE7F FHEel whet Fas
E Aol lysine e F4AE F4HY}t. o= Nakayama
2} Kinoshita"® 9] Bacillus subtilise] 2] g lysine &3
o g AFANA ureast LYo EA S pH
§ FA2E fAsEd F& £%E vdehdets 2w
9} dA st vzl gloh. 2o v urea § AaYor AL
48 A PdE Hotee FEY A 4FLE A4
FAZe} wetdq pHE g2tAs A o] o 4F

& i K9] HAT caramel 37} Qo2 E urea & 7}
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9. Effect of niirogen sources and concentration
on lysine production

Nitrogen eources) ‘CaCO;,lFma] pHiGro“th*‘Lysme**

NHCI 055| 7.6 | 0.65 | +++
1100 + §0 014 ' -
1.65 . + 80 | 0.05 | -—
2.20 | + 8.0 ' 0.01
(NH;:SC,  0.65: + 7.8 0.60 -+
1.30 | + 82 | 012 | -—
2.00 | + 82 1 0.03 -
270 + | 84 | 001 . -—
NH,NO; 0.40| + 7.8 | 0.66 @ —
0.80 | + 6.0 | 0.42 -
1200 + 7.8 1o | —
1.60 | + 2.0 0.02 -
Urcz 0.30 ! — 5.4 0.74 ' +4=
0.60 . — 8.6 | 0.67 ++++
0.90, — 84 - 0.45 | ++-=
1.20 | — 7.8 1 0.15 -

Basal medium : Glucose 7.5%, KH,PO; 0.1, Na,HPO,
0.2, MgSO4-7H20 005, FeSO4-7H20 0001:
MHSO¢'4H20 0001, CaC03 05% PH7.2

* *% : Same as Table 8

ZE 10. Effect of urea concentration on lysine

production

[ N
Urea{%> . Final pH Growth* ! Lysine**

1 i i

c.2 ¢ 38 | 048 ! +++
03 . 40 | 061 | 4+++
0.4 P40 ) 069 ++++
0.6 ©T6 ] 0.69 0 T
0.8 9.2 | 017 | +
Loy 8 0.10 -

BaSaI medium ¢ Same as Tab!e 9.

* k% Same as Table 8.

TR EEE Agete At sl ewdd

o FAEddd 2 =

AH§FFQ) 5-27-12 = $717 £ 9 o 1} growth factor
= Al e g A d A e L%wquMe
o] Aagel 4 FFOOE GA FAA&

E4 peptone, beef extract, casein-hydrolysate, @ yeast
extract & 22} 0.05, 0.2, 0.5% A 7tsle lysine 4
AL ulasgdd. Adde E U4 mEws) 7o
peptone, yeast extract 5 471818 o 3Ly o
2 HASEL S99 FHel W A dgon

e o

)

¢

1

prog
o

. ;.! [N

production

SEEATE

Lo S A el vp el o el lysine
to 25 2 a9
11, Eifect of organic nutrients on lysine

sutrients ‘ (%> Final prGrowth*‘ILysine
. i

L3

Uraane s
ot 0 8.6
Popton ¢ 10.05 9.0
1 0.2 i 8.4
0.5 - 7.0
Beef ext. £0.05 ! 9.0
0.2 ' 8.6
0.5 . 8.8
asein-hydrolysate 0.05 i 8.4
0.2 | 8.2
lo.5 | 8.8
Yiast oxt. i 0.05 8.8
0.2 | 8.4
0.5 8.2
P+B+C+Y 10.051 8.4 |
10.2 8.6 |
05 | 88

0.22
0.62
0.70
0.58
0.58

[
D
<

R R
[=)]
—

o oo
-9
oo

(

C++

P4+
T

e

++

+

++
4+

++

4

4+

|4

+

R

|

i

| ++
|

i

¢+

Basal medium :

Glucose 7.5%, Urea 0.6, KE:-PO,

0.05, Na;HPO, 0.2, MgSO,-7H.0 0.%5,
FeSO,+7H,0 0.001, MnSO,-4H,O 0.001,

pH 7.2

* *%: Same as Table 8.

&. pH

Urea &

;ﬂ_/;_g_ok_ A %Eyoig

12. Effect of initial pH on lysine production

.

Imtxa] pH Fm.xl pH E Gro\\tl } Lysine®*
6.0 8.8 0.53 T+
6.5 $.8 C.55 s o
7.0 8.0 C.82 T+ =
7.5 8.4 0.73 o+
8.0 ‘ 8.2 0.77 ++
6. 0Fx* 8.4 0.70 +++ =
6.5%** 8.6 0.56 + 4+
7.0%x* 8.4 0.73 ++++
7.5%F* 9.2 0.62 ++4 =
.07 | 9.2 0.60 e+

Basalrmediurrr;:r éameas Table 8.

F k. "

**%* pH readjusted after sterilization
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F 129} 7o

gkt

®] 2] 7|

KgHP04 'j' Na;HPO;, ]

218 A= ureaE 0.6, 0.9%;

T 13: e Ex e zJ7]-?5?0‘ lvsine 4} 412 w3

#= 13. £fiect of potassium salts and it’s concentration on lysine production

N = o
xél g

A 7ol lysine & A 4ol
iﬁﬁiii o4

lvsine

Wi of g el

SEREE

oA & v

pH & <5

Al 2l o)
3 el

e
|

]

1
1

w e

7
<
-

JJ 0“

KH,PQ,,

55 e Q]
gt

235

,,P:.

6ol A
A

o
[2:3
g
&

S
ki
mfn
o
~Jo
[

~
v
o
<8
3
&
lo

lo, m[m

tlo

KH 2P04,
8.

E 1304 BE ulg o]

o4 9¥j

(75)

#% pH

K:HPO,, Na,HPO, 8 #H7}sxo] A gl
9.2 vetlon ul Q89 4345 lysine
Z R AF%E 4 F gloy) uwread Fx

AT F DH]
A Z-ol W} lvsine 4§ A
Bue e 5 A%E e

ub, E7)el &

j;}a}-t— owfu kol

o_}: u\-o_doﬂ

b2 2T % pHE 2AsA ¢

Glucose 7.5%, urea 0.9%, KH,PO; 0.2%, NaHFO,
U052 8 il E ote] Mgtt, Fett, Mn** 2 Sano
©OSLEGPE Gobg wlapgla 898 A otEd usine

A WA E &

AEsdS. Mg <) &9 A5

KH,PO, tI\ZHPQ NagHPO, Urea . Before " After Reatyusicu aics finai pH,  Growth Lysine*

: e gy Serilizostedlicn s

0.05 | 1 0.6 . 54 [ 86 | (7,237 90(90)***|030(o 62)%4%) -+ (4 )0
01 | : 1 5.2 ‘ 8.4 | P 1 " .062(0 64) |4+ ++(F+4)
0.2 : 7 5.0 | 8.0 ‘ v ‘ 7 {o.el(o.sz) FE (D
0.05 ; .05 1 6.2 | 86 (7.0 v 10.58(0.60) +-+(+4)
0.1 005 | 7 6.0 | 8.4 | i v 0.56(0.55) |4+ (+4)
22 0.05 v 58| 78 v 1 06000.8) [ ()

H | 1

6.05 . l 0.05 7z 6.2 84 (6.8, o 10.63(0.64) A+ (++
0.1 ‘ 0.05 " 6.1 1 8.4 " " :‘0.58(0.61) ++(++
0.2 - 0.C5 " 6.0 | 7.8 " 7o 10.65(0.64) ++(++)
0.05 0.9 5.4 8.8 7.2, 8.8(9.0) ;0.28(0.63) ++(++)
o1 0s 52 R 7.0, 9.009.0)  0.60(0.62) |4+ (+++)
0.7 S (6.8 9.0(8.6)  0.59(0.52) §++(+++>
0.05 * 0.05 0.¢ 62 88 7.0 18.6(8.6) -+ 0.25(0.54) |+ (+++)
0.1 0.03 0.9 6.0 2.6 Es.s(s.s) 1 0.64(0.36) ++(++4)
0.2 0.0 l 0.9 ° 5.8 ‘ 8.2 (6.8 Eg.o(g.o) !50.61(0.70) Ft++(+++)
0.05 l 005 09! 62 g8 | (7.0 }’8.6(9.0) ?0.50(0.48) GE D
0.1 0.05 0.9 61 88 P !8.6(8.8) 1 0.32(0.30) |+ +(+++)
0.2 J 0.05 0.9 | 6.0 8.4 i (6.8 28;6(8.6) 10.35(0.41) | +++(+++)
Basal medium : Glucose 7.5%, MgSO4-7H,0 0.05, FeSO,- 7H,Q 0.001, MnSO;-4H,0 0.001%

* Absorbance at 660my after X40 dilution (cultivation, 95 hrs.>
** Same as Table 8.
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Results from pH readjusted



(76) gl g

of g Adte R14lA BE uped o] 0.03% A
B &} lysine Y4ko] F ko] 5 g AFAE nolx
o0} 0.5% ol 4ol A& lysine A 4bo] Z4¥ At

E 14. Effect of magnesium sulfate concentration
on lysine production

MgS0,-7H,0 | Final pH Growth* Lysine**
0.01(%) ! 42 0.2 ++
0.02 4.0 ' 0.47 + -+ +
0.03 4.0 | 0.57 SR
0.04 | 40 055 +
0.5 | 40 0.54 +
0.1 | 3.8 3 0.50 —

* Basal medium : Glucose 7.5%, Urea 0.3, KH,PO,
0.2, Na,HPO, 0.05, FeSO,.-7H;O 0.001,
MnSQ,- 4H;0 ¢.001

* ** Same as Table 8.

51504 2E ups} zre] Sano & Shiio b AFEE
vl gRe Ao Zntt o) 29 Hrx BN A
3 gl oo Fe** o] & 10mg/L o] 414 & lysine 9
Aol As AAsA @gtet. zHY Mt ol ¢
10mg/L &} Fe** o] & 5mg/L 9 HAAE sdad 23
£ xdd

I 15. Effect of other mineral ions on lysine

production
: 'ZnSO .
Fes%zo Mnfg:. l ¢ 7HgO Final pH:Growth* Lysine**
! mg/L)| I B
10 | | 9.0 | o1 | —
;o100 8.6 | 0.68 Dot
: 10 6.2 | 0.41 @ —
10 10 8.6 ' 0.71 +++
10 1 10 1 10 9.2 | 0.45 | +
5 i 8.6 ' 072 | ++=
.5 ! 9.2 | 0.06 | -+
! | 5 8.8 | 0.04 | —
5 | 5 | 8.6 | 0.68 | ++
5 | 5 | 5 8.6 | 0.58 : +
Trace element solution{ml/L)
1 8.8 { 0.12 | —
2 8.4 | 0.17 : -

Basal medium : Glucose 7.5%, Urea 0.9, KH,PO,
0.2, Na,HPO, 0.05, MgS0,-7H.0 0.05%
*,** Same as Table 8.

<A gy Ry g
ol el AE £iteiyd, Corynebacterium sp. S-
27-12)= HAag o2 glucose 7.5%, =5 2= urca
0.6%7} lysine 4 4tel HAFzg o uread Ay
o2 AR AL JAdY FEE KHPO, 0.2%
Na,HPO, 0.05%7F # Aolget. = F71% <% Aot

i lysine A} 4bell P A & 2
7} o] &-& MgS0,:7H.0 0.03%,
28]l FeSO,+7H,O 0.0005%
weta ol B AFRE
0.6%, KH,PO, 0.294, Na;HPO, 0.05%, MgS0O,-7H.0O
0.03%, MnSQO,-4H,0 0.601% % FeSO,-7H,0 0.0005
%2 5 pH 7.29 FAMAFE gt < 7ol Coryne-
(5-27-12,-2 30°C ol A 43 Ll
3l 24 4mg/ml 9 lysine Q4 A4HE Ireldts
cpl o] o€ lysine A Abol
¢) &%t Dulaney®®e] xx7b glov, = ¢
Az sk} A elolel & w 0.dmg/mlel i
Nakayama 2} Hogino®®x A&, &%
aspartic acid $Hsrul ol el creled 0.3-
A ALe w grub gk, o] 8ol
ol & lysine & S AbAE 2 W FR Tl FH -
pov 2 e A=l glge] Wl
ol A
Brevibacterium flaoum'® 2] liomoserine & - ¥ o] F+4)
o # A 14—30 mg/ml 2 lysine & A4tz sioy ol
£ wo] 9] A F (parent strain)2] lysine 4 4+akE 3.5
mg/ml of 71‘4'7‘1 RWEE mFol nob |
Fagrd o
lysine A4 Ab<f

25

qHA Tuged, ¥
MnSO,-4H.0 0.001%
oA 7ol d e

dl Z3ld glucose 7.5%, urea

bacterium sp.

el Az Dol

ZdA o =E  Micrococcus  glutamicus®V

2
AF A A F3% £°%”];j€f Jler AEES
B okl ol lysine & A A &
et o =4
2 mg/ml o149 TF 6T
ZAgt A3 Micrococcus <5

vl E 94 FF
vz E‘?}-—_ % lvsine 4 Abe]
AAsz 94 42
1%, Corynebacterium <
3 %, Brevibacterium % 2 5 ). Corynebacterium sp.
195 (5-27-12)e] H§ FAMANAY lysine FHE
A& AEi A} glucose 7.5%, urea 0.6%, KHoPO,
0.29%, Na;HPO, 0.05%, MgSO,-7H,0 0.03%, MrSO,-
4H;0 0.001%, FeSO,-7H;0 0.0005%, pH7.2 7} 3} % <}
glow olwel lysine A Ateke 4mg/ml % ZSic.



Vol.3, No. 1 (1971}

FARE =

(ktd

1. Wakaki, S.: Amino Acids, 7, 86 (1963)

2. KE%%: BRATHE, 12, (8) 98 (1969)

3. Casida, L.E.: U.S. Pat. 2,771,396 (1956)

4. Kita, D.A. and Haung, H.T.: U.S. Pat. 2,481,532
(19575

. Broquist, H.P., Stiffey, A.V. and Albrecht A M.:
Appl. Microbiol., 9, 1 (1961}

6. Jensen, A.L. and Shu P.: ibid, 9, 12 (1961)

7. Kinoshita, S., Nakavama, K. and Kitada, S.: J.
Gen. Appl. Microbiol., 4, 128 (1958)

8. Gex;ke, C.W. and Shahrokhi,: F. Anal. Biochem.,
15, 97 (1966)

9. Lankin, W.M. and Gerke, C.W.: Anal. Chem.,
37, 382 {1965)

[$1]

el og elAl A4kl #F AT

(77

10. BREARFEREE  MEERBRE, B2, 1

ExRant Bz (1967)

11. Pelczar, M. J., Jr.: Manual of Microbiological
Methods, McGraw-Hill Book Co., New York(1957)

12. Breed, R.S., E.G.D. Murray and N.R. Smith:
Bergey’s Manual of Determinative Bacteriology, 7th
Ed., Williams and Wilkins Co., Baltimore (1957)

13. d U, RTHES : B &3t 35, 119 (1960)

14. Sano, K. and Shiio, I.: J. Gen. Appl. Microbiol.,
13, 345 (1967)

15. Dulaney, E.L.: Can. J. Microbiol., 3, 467 (1957)

16. Fhilik, WEFEE: BARBHELE, 44-24302
(1969)

17. KT, P, JeEzsE:
(1961)

18. Sano, K. and Shiio, I.: J. Gen. Appl. Microbiol.,
16, 373 (1970)

BAKEEF, 284,339



