AERT"EGDKINERNEERELZBIEHR"
H EfKM.#FR . AKZ,K T
(KRR KRN TREE, X, 30045

n =

MRHEAFE GDK6 Y BA WA/ AL RLERARKABE RABEFAR_CLHODEI LR A

HLAEBAFYE, SRENF BHRLAF AEFLRE A EEL AP ELAR RAHEN 1K L-AEAR
WAWGDKY, BWALEARUAAHTHERAR 42h = L-4 8% 79.2¢/L. 74, K # 4% RiE % GDK-9 & #%
WEEFRCHFERENTARE., ERAASHT AL 7L #X ¥ 32h, A AR % 131.5¢/L BB ELER

3 62.2%.,
*@E LALR.RARK.BE AW

FRAMENRBEEF-AER.ESER 0%
FEMFHE. BSIRAGMERBRETRETHER
HR M K R, MK P 7E 120~160g/L 4  FERR ¥
EOXUE., REZRAEYRUEREKEAE
FEHREM, V7 BRAKFE 105 ¢/L, FHRBREL
#5550, FBRAKFHEREARSERRETLE
ABREEBENY, MEEREEBET R, B4
ERAEREE FRTRBIBRAURE - BRK
FRFAEASIEENBRART B, FIAYE ¥
BEREMBESAEEERRE TR HKN LM
Fik. X REAEREEERTHEELE, AMERES
7. B EEERRAIRE . RERKBEEHEARE
BRWEATFRBEECEEHR AMRE. A%
R AAEEAABSEARERRCT . RBTR
FEBR, AURERB TRER, B RARE R E
BER, EEENFEERAEFEETB, UXBEHF
B GDK6 N R th, €L 1tk L-BEME
78 GDK-9, 3 X L H bk R L BHEFT T HF 5.

1 HBE57%

1.1 # #h

R B4 ¥ 8 (Brevibacterium tianjinese) GDK6,
HREBHE R ERBEHEBEHREREER.
1.2 EHFENTERR

EAHE BERREEERREUREERE
B EER EEREMERERH . RS % ms].

FhFIEFRE(g/L) %M 25, EXK 30 mL, REK 5

B—EH MBS (BRT AR GERED.
* [ 5“863” 1 UM H (2006 AA020301)
We#% B 38 : 2008 —04—02, 3 [ H 7 :2008—04—17

(433 K, HPO, 2.0,MgS0, » 7H,0 0. 6,pH7.0,

EEEFE (L - HEE 60, EXK 8 nL,
KH, PO, 3,MgSO, * 7H, 0 0. 6, R E 6 (4} ,pH7. 0,
1.3 RBRAZE

A RSB RIMEZ M DES B S
% 3CHRE8,9].

MFEH B XAKREFNFSELAEHA
MOHEBRELHEKET, BB 1/4 BREARHE 20
mL #FHEF#HEMN 500 mL =AM P,8 ESAHO,
FEFEAERERKLE,200 v/ min,33CHKRE HHREN
BAEKPEY.

BREAE.-ZI0OXNBENERHTRIEARS 20
mL REEEFHEN 500 mL =M ,8 BYOMHHO,
B FiE%ARK - 200~250r/ min, 33~38°C,# %
5% .0 pH. BRI AL R BT K & & 700 g/L # &
WA, Y pH BZ 7.0 LT &, M m 200 g/L RE
W 0.1~0.2 mL/¥i, kKB 42 h,

TLHERE . IONEHERHFBREATLA
s REBE#E P, BB E 5L, X & 1~1.3 L/min,
PEPESEE 450~600 r/min, B FFBEE 33~38°C, @it
B M MEKEH pH(7.120. D,

1.4 SWAHE

BV BRI 752 AR B WA RS

M FH SBA-40C 4 P& BALH Z o

2 #R5#

2.1 XZEHE GDKIMEREHEE
KBEFFE GDK6 2 4 f k% 5% % 5

BEURKMR - Z 8 (DES) ¥ BE KK BRTE

ERN M R BRI, 5S8R (KM +
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£ E=3-3- & W FO0D AND FERMENTATION INDUSTR]ES{

FA'+SG' +GLO #4531, BR S WA K® 1 &
L-SEME ™8 GDK-9, HEMRFHRLE 1,

023 L-nEgeR g - L
FHIEHE GDK6 69.2
FAREESNAE (15W, 105)
GDK61 (KM) 711
1%DES, 30 min
GDK617 (KM+FA) 742
‘ EIMER (15 W, 105)
GDK6172 (KM+FA4+SG) 763,
# 1%DES, 30 min)
GDK61729 (KM+FA+SG'+GL") 789
| s
GDK-9 (KM+FA+SG+GL") 79.2

B 1 RREHE GDK-9 WEFEEE %R
2.2 BEBEHRR
HEMETE GDKO #HITREELT B EEE
AR 10 R, FHFTRERICRIEMBREESR

HE.E820& 1.
#1 GDK-9BREBERRAR
i34 4 2 4 6 8 10
BEIRIE + + + + +

AEM/g LT 79.34  79.26  79.17  79.21  79.39
4+ "R RH“FA+H KM +GL + 56 S 4712

MFE 1LERATA, HHE R GDK-9 @ W ikE
W SR 10 R, BB RIEIR ISR M ABRE, R
AR BEEREE, TRATH- PR,
2.3 BRAMEEFE4TR
2.3.1 REMBRAGGRE

PR T ARRRES B KR E K GDK-9 #h8
A4t & BE RO, BE B M B 700g/ L G R I L O
KBS R W B R R R TE 20g/ L, SR NE
2HR.

120

L
- 110 60 ®
{,, 8
y g
& —h— SRR ¥
& 100 50
171 —r— LR %
&

% N N n 40

40 50 60 70 80
IETERE /g - L

B2 MEHEEERENSERRBOER
HE 2R, EERREPORRENZES R
R ARRTFEMBEMELRUHZELRE, 50
BEWR R 60 g/L, 3 72 R B B P BER 4N 700 g/L
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HERER EABEFREPNEDERKERRE
20 /LB, AER&TB BRENERYEDEE ;W
W EEEm, NEER" ] R LRE T TR,
B, B REEFETREVEHEREE R 60
g/L.
2.3.2 REABLHRAEGHL
RABRBANTZHTEER RN  RE%R
REXHNFYINRREXEE, RELERFEREN
BAERMIMR S REBERR RE 3 FiR.

4 g
& #
™ ¥
Z .. T
5 30 — AR #
0 40
10~20 21~30 31-40 41~50
RAEVIE /g - L

B3 BEREMAEMERGYH

BB 3 M, EEBSREPED R
700 g/ LE BB, XL REPREEHREERE
HRAE 21~30 ¢/L B, B ERT B HR%ELELD
BE. At B iBEREPREREEEER
21~30 g/L,
2.3.3 #HBALASIEGELY

SERTERPBERE X WS pH. RLE R L-
FERFRE. W3R ES RN FBE, 2% GDK-
IEHKN L-AERABIBEME . SERNE 4 Hix.

pH

HEZBEBEs 4 o

]

12

‘-/._.- Lo
W — *—x—x x]0.8 g

x -
-~ 06 8

x 10.4
,r/ 10.2

0.0
40

[Eg e p—

HEMTR /gL
A /g - L
\u

0 8 16 24 »
R m

o - REMTR - RREE —o- pH

B4 Ptk GDK-9ZEMMERIBRME
A 4 GERTH,0~2 h AEEAKERE,
W EAEHE RS, TERATEAERK4~16h K
BB 1 35 O B B 40 B A A K T A B AR
BB AE RPN RE R RS ER; 16~
36 h EKHEA R T 76 B B B, B AR RE M R AR



BEMAREE;36~42 h HEETERE, At B &kFE
EERMEE, CRERRE, EBABER.
2.4 TLEBABRSHERE

B ARMER E,#HTT 7 L&A sEH
REESMEERR., RARIBRHZME 5 Fix.

140

—
n
<

o R &2 8E

FEMTR g - LY
HE /g - L

RRpEE) b

W5 7LESMERIRHR

RS AL A KT HE,0~8 h AR
Bt , JL P B A SE R0 U B TR BB N R B AR
HERMIE,.8 h Gkt THAFRHE, TRAK
B R0 B 7 R A B R A, KA KRR, 12
hEHEAEKEAREN EZAREHR, HEHEE
KRR EREREHETE, RBITPAERAR,8~
12 h i 7% B S 0, 6 B 3 R B 2 388 hn LA R
FRAEKEKEE YA RFE,0~6 h BEA
M, hFAETR. AXMIE PRFEEEERN
BRERE KBTRRNEEE ARTEYAER
FMS . 32 h REBEE R, ~HiEE 131.5 ¢/L,
WML EIAT 62.2%, X BN L-AEMREH
FKF.

3 & #
BAX MRAFF B GDK6 b it RH bk, RIERMT

BEE ELFEEREKEIMNET EIMAEENRE
ZEAEERETE 1 RBERISHTREN ST
NBEN L-AERETE GDK-9 (FA'+ KM +
GL'+SG), ZEitk ERMRALKZGTEBELBE 42 h
= L-SEM79.2 g/L, TL#EAMR AR 32 h, B
SRR 131.5 /L, M FIED 6220, 8
HERERAEREARYEIEAREFRN AL
K¥E,

$ % X W

—

B T EEMTZEIML IR PESI LR,
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Rational Breeding of Glutamic Acid-overproducing Strain and
Study of Fermentation Process

Du Jun, Xu Qingyang, Xie Xixian, Liu Shuyun, Chen Ning

(College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457, China)

ABSTRACT Brevibacterium tianjinese GDK6 as the parent strain was rationally engineered to produce L-
glutamic acid by methods of protoplast ultraviolet, ultraviolet and diethyl sulfate mutagenesis. The glutamic
acid-overproducing strain GDK-9 was screened through shake-tube primary screening, baffle flask second
screening, genetic marker test, single clone isolation and continuous passage. This strain could produce 72.
9g/L L-glutamic acid after 42h in baffle flask under an un-optimized condition. In addition, results showed
that the genetic characteristics and productivity of GDK-9 were very stable. Under the optimized fermenta-
tion conditions, a final L-glutamic acid concentration of 131. 5g/L was obtained after 32h in 7 liter fermentor
with the conversion rate of 62, 2%.

Key words  L-glutamic acid, protoplast, mutagenesis, fermentation
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