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Fig. | Effect of methionine on the L-threonine
ter mentation
C—0 L J [ ] G—2>0
L-#aEE  #ARER
pH L-Threonine Grawth

LRl e AR (%) WEH 8.0, (NH,),S0. 2.0,
KH,PO, 0.15, MgSO,.7H,0 0.04, MoSO,-4H,0

0.601, FeSO,-TH,O 0001, s453 Sug, Rk HCl
20pg, CaCO, 2.0, pH7.2, 3485 0ml/250ml = fg

o 30°C IRFHLLFR 72 hife
Basal compasition (%) glucose 8,0, {NH,)50,2.0,
KH,PO, 0.15, MgSO,-7ILO 0.04, MnSO,-4H,0
0.001, FeS0,-7 H;O 0.001, biotin 3pg, thiamine-
HCl 20pg, CaCO, 2.0, pH 7.2. 10ml of medium
distributed 1n 250ml flask, shaken at 30°C for 72h.

EAFREOEE S m-85 EHRSRER
A . ERmE 2, RERH.BERRRKEE
500pg/ml, ARF|ITRfkE K, hEmPe=E.
MWL 50—250pg/ml Z[A], TiH4E
KRy T e, L-AEE~ZEFK
1%, &1 HABDEEBERYAFEM, EEZH
FR&GHRETENSR. EREDEE
Bmamfigt, OEBETESHEHER
oS, Ak ERARER SR L-F&
BAERE T, AMEETAE. B
H—FRBIEE,

7% 1 B EEEN m—85 HiR-HERY
ARigw, HEL1ERCEFAXEHTE
IR,

(=) EWLEEERFN L-FEBT4E
BERAFBRORW: ZRTEYER. G

Btk Growth (A X 10}

L-58 ¥ L-threonine(mg/ml) pH

BE EEBZLRKRTX L-mE8Brey:
BRI Em, & RAATE 2

ZRRY, BEHK 2023 FHRED
AEHR ASL.542 BRI, B44
EAHRERLTENEZIRTY, Gkr, &
WERZIEHES, ERMENEDR
(50ug/D), WRERS ™8 205, B
BHERKBRERER, REREHEINE
EfAERNTFIES. d20-23 EHEELE
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Fig. 2 Effect of L-leucins on the L-threonine

production
o—20 ® L ] C—0
LR EHER
pH L-Threonine Growth

EREEEARRERAAFSE 1 ER.
Basal composition of medium and cultural

conditions were the same as in Fig. 1.

FapFEREATF  MEEWE . ELARERE
&L A REERALAAR.

(m) BEKRHEN L-FERABOE
ml: DL d20-23 BKIEAT L-FEER R B
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Table 1 Effect of Various Amino Acids on the L-Threonine Production with strain m-83

EEE Amino acids AEBrH pH HEEERE L— 75 SR ik
pH of cuttural broth | Growth{A}(%10) |L-Threonine (mg/ml}

A & & Alanine 7.6 1.13 9.9
¥ & B8 Arginine 7.6 1.08 10.2
FoAE &S Aspartic acid 7.6 1.09 9.8
Bt & B Cystine 7.6 1.12 10.2
24 b B Cysteine 7.5 1.12 9,7
% & zF Glutamic acid 7.5 1.00 10.8
Bi# &8 Homoserine 7.5 1.08 11.4
R EEEE Isoleucine 7.5 1.11 10.8
Y & B Glycine 7.5 1.10 10.3
£ & B Leucine 5.5 0.95 6.4
#i % EB Lysine 7.5 1.05 10.8
& E Phenylalanine 7.5 1.09 10.7
T &, B Methionine 7.5 1.12 7.6
% & BE Proline 7.5 1.06 10.2
4/ %1 B Histdine 7.5 1.06 9.0
7 & Bk Threonine 7.5 1.07 9.9
2 &, Eg Tryprophane 7.5 1.06 10.2
& & B Tyrosine 7.5 1.08 10.1
H#F = & Valine 7.5 1.10 9.8

DL-EFR 50pg/ml (XM 7.5 1.18 11.0
DL-Methionine 50ug/ml

EREARAREIERSERE 1, AN DL-EE8 S0ps/ml, SRHEERFBOEN L-EHE S00ug/ml,

The basal composition and cultural conditions were the same as in Fig. 1.

DL-methionine 30pg/ml, 500ug/ml of various L-amino acids.

B, 4 m-85 HHABRARBRREHA 5000ml =
AT ERAENEBEREFE, ZRES
FUHREM, HRLFE 3

L m—-85 WHRETRESE RH R E
H.EMRREFERFERANEASE,
HTEBSERNE . NHE S HRi R 5
EBSERE, T L-HES~]HD
MBIy EE. 88, RESE
WA TR R —— S BRI S B
i, HERERHBLEBRRETREHR
. ESRE - EBEBRNEE R
. Bt —FEESGENRBSE,. 51
B 3 FriRo

EREF.BR L-HERREFER
KBSE, HIFBKEF, 5000mi =58

]
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L-3% & L—threonine{mg/ml)}
wh

1

1 L] |

And supplemented with

Bith&E 4 Growdh (A%10)

150

00 250 300

¥R’ Volume of medium (ml)

B3 @SR m85 HEAE L-HFaEmpin
Fig., 3 Fifect of zeration on the L-threonine
fermentation with strain m-85
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Table 2 Effect of Various Growth Factors on the Growth and L-Threonine
Production of L-Threonine Producer d20-23

ERET AR pH ER L-F S
Growth factors pH of culwral broth Growth(A®10) |L-Threonine { g /ml)
ﬂEPE,UU(EM) 6.2 0.015 __
asa
DL-ZEE% }
DI.-Mcthionine 6.3 0.025
E % jﬁ 7 —
Biotin 6.1 0.71, 0.18 0.5,
ol 6.2 0.04 -

Thiamine- HCI

DL-H#78 gbi# 5
DL-Methionine, Thiamine-HC! 6.3 0.025

DL-HEE EfH
DL-Methionine, Bienn 2.0 1.00 6.0

HiEE eHE 6.0 0.76 2.6

Thiamine HCL, Biotin

AR GEE EHEE
Biotin, Thiamine. HC 8.3 0.98 8.6
DL-Methionine (FF )

Basal composition{25): Glucose:8.0, (NH,),50,:2.0, KII,P0,:0.15, MgS0,.7H,0:0.04, MnSO,-41,0:
G.001, FeSQ,-7TH,0: 0.001, CaCQ,: 2.8, pH7.2, DL-methionine 100pg/mi, biotin 50pg/l, thiamine. HCt
100peg /1, volume of inoculum: 264, shaken at 28°—30°C for 72h.

F3 FRESERN m-8 HuE L-RERMER

Fable 2 FHect of Aeration on the L-Thrromine Productos with Strain m-35

® Wi LB =R LnERER RIP  f 26
Voalumes of pH oef cuitural Growth
medium (ml) broth (A%10) I.~L'hreonine Other aminc acids
Z00 5.0 1.03 11.3 /8 Smali amount
500 5.5 0.72 4.7 Bzt ®@ B Homoserine §
806 5.5 .50 4.7 E# 8% Homoserine+ +
A E Lysine+
Zrd ¥ Glatamie acid 4

EaESERREEE 2EA
Medium and cultural conditions were the same as in table 2 control.
+~3mg/ml 4+ +=8my/mi

i, FRIRELE 200—250ml NEH. KT EBUERRD.BEEF—-w2NUHEBEHRE.
200ml, FEREEMHITESES, Hig300 REEXRRBDSEZHETE. Bm .
ml, XEREGPPEERR, WIERE. MERREEREFEERFE
() HEEREMEFBARM L-F B m-85 Fk L-HEEERHTT,
SMEBNRW: 7TD d20-2: HEET RUEENEBEEFEAR.
*Jﬁ%%ﬁﬁ%w R e AR R P B A+ SRR, §5HER~BE

L
£

=, BRIV ERBELTAME, Mag Mg S 2, e 15 (R A8 P B8 — o, P TR P R R B
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Fig. 4 Fitect of different cnncentrations of glucase, ammonium sulfate,

EH41 AREENTHRE.

ammomum  acetate, and thiamine- HCE on L-threonine  Yfermentation
(with orthogonal expsriment table Lg(3*):

HEnEr S IR (9% KH,PO,:0.13, MgSO,-TH,0:0.04, MnS0O,.4H,0:

U.l])l, FeSO, - 7H,0: 0001, &#HF: S0ue/i, DL-FEH%: S0mg/l,
CaC0,:2.0, pH7.2, EF I 59, 28Y - 30°C S R3% 60 A\,

Basi! composition(96): KH,PO,: .15, MgS0,-7H,0:0.71, MnsO,-

4H,0:0. 001, FeS0,-7H,0:0.001, biotin:30pyg/l, DL-methisnine: 30

mg/l, CaCdy: 2.0, pH 7.2, vwolume of inoculum 5%, shaken at

28°—30°C for 72h.

O S 7

Kt K Value

1 L 1 1 1 { | 1 1 ! 1

8 9 i0 0.5 0.8 1.0 0.1 0.3 0.5 50 73 100
BHER: REER & i & DL-F&EH
Glucose( %% ) Ammoniam Thiamine. HCI DL-Methionine
acetate(%) (mg/1) {mg/l)

B HREZTHR® L3 AXEEHHE. RER.MELSEARY m-§3
ﬁﬁiﬁﬁ L& Eai) B

Fig. 5 Effect of different concentrations of glucese, ammonium acetate,

thizmine-HCI, and BPL-methionine on the L-thrsanine fermsatation

(with orthogonal experiment table Lg(34})

Wi MEMRGEREERTKEEE R EP R EREIRT 0.5mg/L 4t
NEMAKAR, HbBEEEL 05mg/l  PERAFR PR ACE R BEAS 2k B s i
BARE. E—FESHERIKRE, & 1288, LEEHI-10% AF, EE5RA
Aﬁﬂﬁéavﬁ HMERRBEBRENEZXRE 8 Smg/l &8, EBZYWAEL,
HEEEYW, ERILE S, 0.5—1.0 % Z{H K28
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AU FERRBEEREENREE ERFHK
st f 8RR ( %) Fermentation };q:lidso ot 5 1.0 -
BERE: 10.0, BREREE: 2.0, BRI et i
0.8, KH,PO, : 0.15, MgSO,- 7ILO : 0.04, Adjust to pH 4 with H,SO,, then
MnSO, - 4H,0:0.001, FeSO,- 7H,0 : 0.001, added small amount of oxalic acid

to adjust te pH2.0—2.5
i%i" SO,ug/l, Eﬁ%?' O-Smg/l) DL-
BOBREEERBERE CaCo,

Eﬁ@ﬁ 75mg/i, CaCO,:2.0, pH7.2—7.4 Remove the microbial cells and CaCO; by
U_l:lﬁ%ﬁﬁﬁﬁ m—85 ﬁ#}k L—a‘)‘\ centrifuging
BHARARE (61 /N RLERE),L-5 &8 ﬁ;&
PR 13—4mg/m15 i 6 FirRo Supernatant
¥
7370 BIBISER, F L&A S E NS LR
I._._ Pass through a strongly acidic cation exchange
resin 732(H type) until threonine leaks out
:'E; ¥
“E’aa Kk
(af § — wash with water
— » 2
¥ =z E ¥
P g ZEB (0.05N NH,OH)
Tet 3 I Flute with 0.05N NH,0H
E q ;\; = ¥
f = X P
2 2r E E‘ Eluant
® ¥

[ =]
T

s L-FEEES, Mo 1% BERRES

Collect threonine containg fraction, decolorized

BB () A .
Cultivation time (h) with 0.4% active carbon
p. - ¥
He C. crenamem m-85 FHEFET 6 | KEE
# LRk BELE m‘imf e
Fig. & Time Course of L-Threonine Fermentation Concentrate under seduced presure
with C.ezenatnm m-83 in 6 Liter Fermentor v
KRS BREE
Fermentative conditions: Caol and crystalization
biz B Temperature 30°C v
M| R R Am.'ati.on 1:1 v/'v/min. L-HE e R
HEEE4E I Apitation 800 rpm/min L-Threonine crystal
t.pH, 2.F{k£+ Growth ‘
L.L-75 K L-threonine M
4,58 Residual sugar Hinen
Recrystailization

(7) L BERR SR e . -
1. L-FEBERN Purify product
SR TEE AT RIS (732)H Bt B LB RERTEE

Fig. 7 Scheme of experimental procedure tor

ﬁﬁ%ﬁi’kﬁ?ﬁﬁﬁ”?@o L~threonine isolation
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ERERERE/INIRRABR TS [«]P = —28.3(C=4K) XEHE L-5a

HEBRABRIERE, REFRBULE,
2. REHMNEE
(D) WemRtEENE: RORIERE

ju
HE

He L-ZEEREKLEREE

R [a]i % = —28.5(C = 0.5—2 7K)@

(2) THBBOLESH A ZEAT
ool L-HEBRE AR WA 8,

(3) EEEW: S0ug JRUMIEERE
s ETEAE AR, R BES5HAEARZ
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ETEEREK G121, IE 9%
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SR EE I AS91 Bk ik,
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[1) AMES: MEHFR, 2203); ,1982,

[2] Hayashibe, M. et al.: Amino Acids {Japanese ¥
Fig. 9 Paper chromatogramm of I-threonine No. 1, 80, 1959,
1—L HEB(BARZEAT SR [3] Tosaka, O. et al.: dgri. Biol. Chern., 42(8):
L~Threonine (Ajinomoto Co., Inc.) 1501, 1978.
—RETPIRAER (4] BRI ERE: MEHFER, B2 1191975,
Purified fermentative product
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CULTURAL CONDITIONS FOR L-THREONINE FERMENTATION
AND IDENTIFICATION OF FERMENTATION PRODUCT

Huang Horung

Li Zhiming

Wang Xiuling

Li Linggo
Chen Qi

(Institute of Microbiology, Academia Sinica, Beijing)

A Ti-threonine producing mutant m-85
{(AHV", Met™) derived from C. crenatum
AS 1,542 was obtained with stepwise muta-
It was
found that biotin and methionine were
essential for the growth of its parent, and
methionine was also a regulatory factor for
jts L-threonine aceummvlation ; whereas thia-

tion and single colony isolation.

inine-HC1 was only a promotive factor for
both growth and L-threonine formation.
The results indicated that seration was a
major faetor for L-threonine fermentation.

In 6 liter fermentor, more than 13 g/1

L-threonine was aceumulated in a medium
containing 10% glueose, 2% (NH.)S0,,
0.8 NH,AC, 0.153 KH.PPO,, 0.04% MgSO,-
TH.0, 10 mg,/! MnS0,-4H.O, 10 mg/l
FeS0,-TH.O, 50 me/1 biotin, 0.5 mg/1 thia-
mine - HCl, 75 mg/1 DL-methionine and
29, CaCO,, pH 7.2—7.4, under the condi-
tions of aeration 1:1 V,/V/min; agitation
800 rpm at 30°C for 60 h.

The purified fermentation produet was
identified as L-threonine by paper chroma-
tography, specifie rotation, infrared ab-
sorption spectrum and bioassay.
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