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i E AIBGREAARLEFRARAXLIREREBIANKEF AN, %5 H CGMCC No. 1250, FK T
FRHAEBRABRE, RAEERRE FEX R TAEHEAN S E RERATERELRE NaCl L R A B
REBEEEX yPGAFBEWH Y H, LHBLRELXN A TREA REREMAFLINRERREOR  E44A 70
g /L BB 50 g L& & .30 g A NaCl,pH7.0, &k B KR 2 H H 26.6% (2 AR R 120 g L)WRER Y,

37°C,220 r /min 3 % 24 h,y-PGA ty = £ 34 3| 41.7g L,

XER RAAR ALAR KHEHR

v-B 8 E# (Poly y-glutamic acid, y-PGA) &—F
BEAHEDEROBEERLEY, EHBEARAEK
Py-RESEEMEATR Y. v-PGA B—Fxt A
EEARAFENEYHELER ST, —Bd 500~
5000 MAERKAERBEAR, 2 FREEL0X10°
~10x10° uo v-PGA IR KA T Z RIEAY
33 NG e SEUE Nk P Y & RN -1/ 5 3
0o A AR KBRS, DA R R SR A
%[910 ‘

YRABEAMW LR MK BEEET, Bacillus
antharacis  Bacillus natto SEBEEH L W& B, XK+
FiiGER v-PGA A B .v-PGA B KK TR E
FITHR1, AELREMHKBET 1 % vPGA & FIR
EiAF 1.24 X 10° u B R P B #k CGMCC No. 1250,

MT y-PGAFEEKZUAER . AERWE
SR E B X (18 A P A B, IR O A A
PR BR A w AR AR R R R B ORI A ) T IR M -
PGA B BA o

®1 v-PGAA”H . .v-PGAFRE S FRE

L3 FEERBA /gL 3 3% B} 18] /h v-PGA/g-L! SFHE/u
B EBEAE .20
B. licheniformis ATCC 9945a H,80 96 17~23 (1.4~9.8) x10°

R, 12
A EBLEE,30

B. subtilis IFO3335 FrBE 20 48 10~20 1.0x105~2.0x 10

B. subtilis TAM — 4 RW,75 9% 22 6.0%10°~1.6% 10

. Subtitis NH‘CI,IS . .

5 ,70

B. subtilis F—2-01 E::% 96 48 1.2x10°

AR FIERH TEMERM L, RARE R
BABRE ML B ARG ET v-PGAFFEET
AN SR ARBRERNEERLKRE BEM
BE%% v-PGA P EHIE W .

1 RS

1.1 # #

Y-PGA #a#Edh (Sigma 24 7], £ H ) ; A EBRH S
BRHOg/LWNBERBENFERABRARBE, 84
B E R AN 450 g/L RESEUH 99 % R BR¥EH

E—EH WL EBRERIFERES),
WO H 1 :2005 - 12 - 19, %0 H $3:2006 - 02 - 27

BRI M), HUAERA SRR RE
BRE,
1.2 E#RRE

WMEFRFE, %5~ CGMCC No.1250, 4 5¢
BERK.
1.3 EFEMEFEH

B R TR E (g/L) - HE B 20, B A 20,
&M 40,NaCl 10, BEfg 20,pH7.0,
1.4 BFH*

B IEAL: A H BB 100 L B, BB %R
TR, 37CHFR 10 h,

MEEF - BEANERBEARSE 30 mL f 71
FEH M 250 mL #£5,200 r/min,37C 33 8 h,

2006 FEN2HBESW(EE21)| 9




PEET Rl FOOD AND FERMENTATION INDUSTRIES |

REEHEF M FBBEARE 30 mL KBS FE
f 250 mL B ,200 r/min,37C HEFF 24 he
1.5 SHAE

pH W 5 : F delta 320 pH it (Mettler Toledo 2
A, &) WE .

SHENE . KEBW RS A Ultrospec 3300 pro
EH /MRS EETH(RBEELA, EXH) T
600 nm BB B W) ODgoofH o

¥-PGA il 32 . 2% k[ 11],

Y-PGA AR ¥EY W FREX 50 mgY-PGA #R#E &, il
0.015 mol/L Na,HPO, — KH,PO, 2% mh ¥ i %5 ##% ,
SEAE 10 mL, AR 5 g/L K v-PGA IR R, AL
TR BT U8, W AT AR v R R

2 HREHEAH

2.1 BEBRBFRA v-PGA £EHRMW
BEMIER 7-PGA MR B ERIKHR B M &
B CGMCC No.1250 #J v-PGA =R E W B ¥, h %
RAERAE, 2B A AR A BB X RE B ER
Y-PGA MR R 47 T 3T LR, BT A 8 40 g/
LMBERAEERMBEFRE D, RMEEE 50
g/L,EHAM 30 g/L,37CH5% 24 h EHEBRE R

#22 iR
%2 AEREKAY v-PGA EHEM
v-PGA Rtk v-PGA/g-L™! H YR BE /ODggo
BREMEBB 8.0 0.220
SRR LS 12.5 0.458

UBEREBEBRENGEER, BEEKEE,
Y-PGA =B RIE, RA 8.0 g/L. B THEAMRBENE
RARPEAFREHBEESREF KENENARE
BREFERBTYNHE TRRSMHEEEKH
Y-PGA A, MABRKEHBIEN B ERERY, -
PGATFBEB R, H 125 g/L, S RBHRMLL, v
PGA R RE KRB AR . WTHEEENREH
BHEAMEMEED, FR THEKLE KM v-PGA
M=,

2.2 BEBRWNSEY v-PGA £FHEW

KARE S AN 450 g/L B wRE R8I0
ALEBEWIEN v-PGA AR MAIK, ¥R T HAERH
WEX v-PGA =B MW, [ B & 50g/L %
$5,30 /L ORISR PN AR, 37CH
324 h FRIEREFIME 3 iR,
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%3 HEEEEMEY 7-PGA £ RIEM

BEARY YPGARE  HWHLE B o B

/gLt WE /g L} /% ODgoo
20 7.9 39.5 0.177
40 11.3 30.7 0.318
60 13.4 22.3 0.335
80 17.9 22.3 0.460
100 21.2 21.2 0.473
120 23.7 19.7 0.479

BRKE BB R I E X v-PGA WA & RE R A
W o [ R BV R RO, B A E Rk A )
20~120 g/L. MBI BEAIUER , WEAEKEA
Y-PGA K= B ¥ B4 S R 9 vk BE FH 8 T G, OR M
HUB A {UR M v-PGA A B B4, 2 E R 91 A0k ¥
e hHEEA U EGRA KBS TE K AR,
LAEBMPSER 120 g/L, BB 602 5
%8 26.6%0 , EikEKEM v-PGA FEH XN E
KAEERRENRMEZETRE,
2.3 @AE v-PGA &£ =HI¥ M

B ERN 30 /L WEAK. . BEF.
(NH,),S0, E5:8 E X8 kBl R PR R
P,50 g/L WHBBEAERKE, MAKRLIEHN
26.6 % FBRAF AR}, {8 R BEAR SRR VR BE A B 120 g/
L,37CHE#F 24 h EHELRE R E 1 Bim.

30

N
Ut

by
>

y-PGA TR /g-L"
I

w

O (ol B (W0, @
B 1 HIERX v-PGA £ N

P (NHy),S0, fE N BB H, v-PGA KB R A
6.1 g/L, RABVIAER,y-PGA R A& T LR
WL HFLUEABKRENREN v-PGA B HR &, A5
23.6 g/L,

H—HEREBEORKER »-PGA FEHE W,
HERMK 4 Fin. BEKBKER 60 g/L B, v-PGA
BrEE R, M 28.0 g/L, ¥ EBRKEKXT 50 g/L
B, EAMRKEX ARA KM v-PGA =B EHE
GARK, EREREW, AREFRAFHE CGMCC
No.1250 47 y-PGA Bf M AW A A BB ER. M



ZFAELR, BOBHBEREN 50 ¢/L.

&4 FOKEI v-PGAEFHIEM

:4=):3.3; 4 y-PGA MR PR
/g-L7! /gL /% ODggo
10 13.6 11.3 0.357
20 17.2 14.3 0.423
30 23.6 19.6 0.479
40 25.1 20.9 0.490
50 27.8 23.2 0.525
60 28.0 23.3 0.527

2.4 BIEX v-PGA £ =M%

8 SC WA 38, Bacillus subtilis PGAN-12112)
Bacillus subtilis NX-Z[IHE%Fﬁﬁ%ﬁ*ﬂ%ﬁﬁzjﬂ
B/, v-PGA BB 4510 14.5 g/L #130.1 g/
LHMWA LR v-PCA BB FRENE AK
B0 ARERBMEAMBRERFLT , WKk
R 50 g/L B H mh BERE E R e AR EE
BB, UL 50 g/L MR B IRER AR, SRR
BRI BN 26.6% ,37TCHFE 24 h ENELRER
A 2 iR

357

- N W
o (=3 wn (=3

y-PGA BRI /g L
=

= w

B2 BRUEN v-PGA 4= BRI

ME 2 ATAME SR, bR H i oh, B R X
B OEs AR A R E A AR RS
# y-PGA P8, 5 o DA S B 1E R A y-
PGAWIFEBEE, I 2 EHE, yPGA X 3
30.9 g/L. B, R REREIE R R BEHE SR B A BRIR

H—HE R E ST v-PGA R WE W, 4
BN S Fim. HRRER M, WEEEKANE
B 1 L (H 4 R VR B KT 110 g/L B, X B 1K
ERFEETHEMNMH. SEREEST 70 g/L
W, %t v-PGA =B ILFRE W, B, Eftd
BEVEVRE LA 70 g/L HH,v-PGA =& K 34.9 g/L,
KMEAEERT 29.0%,

e

£S5 EEX Y-PGA EFHKM

R B 7-PGA M LE [z 303; o

/gLt /grL7! /% ODsoo
50 30.9 25.7 0.550
70 34.9 29.0 0.661
90 35.3 29.4 0.693
110 35.5 29.5 0.710
130 35.6 29.6 0.655

2.5 NaCl ¥ v-PGA 4 7=H% M

M T v-PGA REEBRKERR , AATFHEEKLEK,
i NaCl AT B {6 & BEWORS B, AT 3 v-PGA 97
B, MFEFEPFEMAFEKER NaCl % v-PGA &
BAE LA 3, EREFERKEN 70 ¢/L,BH
JRYE BE R 50 g/L, WA HURH AR B B R 26.6% o

385
I, 380 /--""'
é" 375t
‘.]i;é! 370 F
B 365F
$ 360
6.
I _/
=355
35.0 '
15 20 25 30 35

NaClFt Bk B /gL
B3 NaClWEX v-PGA 7= &

TRERKW,y-PGA M= B X BER P NaCl
YR B3 T3 b . NaCl ¥ B 4 30 g/L B, y-PGA
=X B T 38.0 g/L, NaCl ¥ FF 4k 82 3% fm xf v-
PGA P B K MR/, B IR 30 g/L & NaCl & i&
WE .
2.6 EEEBEB v-PGA £ M

YPGA EBRFEASRE B AN ERER
KD T EfERNES . P Y RERMER
Ext y-PGAFEEMMB K, HREE L/, y-PGA
PRI K, 500 mL R H 3R 30 mL, LR AR
2 v-PGA W TE) . AL DL 70 o/L BEREIE Mk
B ,50 g/L BAMRVENRE, WS AR 2800
26.6% ,NaCl ¥ & 30 g/L, % 250 mL =HRA 45
EARRERYERE, UERBHEBREXN KBENE
WL ERIE 4 iR, U, HEEKERES
EW BN L, WX v-PGA B4 R 5 , F7E
EF-NRAERBE, R RERRITFHEFERAR
F v-PGA WA . HEWEN 30 mL,F y-PGA =&
BH,H 38.0 g/L
2.7 BEX v-PCGA £FHI¥ME

BEX v-PGA A RIEME R LE 5. BHR%
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B EB BN 26.6% ,7E 250 mL = MAMAER
30 mL, ATLAKRBL,37CH v-PGA R BERE,

Y-PGA =& % 38.0 g/L,
0.80

s 075 " 138

Y 136
070} \

A\ 34

0.65 32

0.60 + 30

055} 28

26

10 20 30 40 30

i‘éi&i/ml,

H4 BEEBES v-PGA £ 7= K
40 -

Wik K& oD,
y-PGA K Ig- L

w
=

y-PGA SRR /g L~
s 0B

=]

30 35 37
RE/C

40

5 BEX v-PGA =M Em

2.8 BMEKEEX v-PGA £ R

BRHHEN EERMWY D HBEBRKREN, £
ERRARKMT, ik — 5 H 8T8 KEEX v-PGA
REERIR W, S5 R L 6, & X408 A48 PR 5% 3 A LU 4R
HEEE, AT EAREK, ERKSEE T
350 r/min J5 , BB A ARAEKZR T W, %
Y-PGA & R B A& IR ¥ 3 24 220 r/min, BB 7-
PGA & B I A B R i X 85 41 /1 88 ok, 12
PR¥E# 220 r/min B} v-PGA BI= &K 41.4 g/L,

4 . . — 0.9
L 40 b 0.8
) . g
2 35 Jo7 g
w o
¥ 30} 06 H
H X
B o5 05 3
S *®
2 2 Joa
L

154 — - 03

150 200 250 300 350 400

58 /v min™

B 6 #MKHEN v-PGA &=t W
A P Xk 5% B R4 8 3R AR B AR AL, F A
CGMCC No.1250 [a] 8 & B4 7= v-PGA W R A8 &
BRI E A KR v-PGA S BIE 7 iR, oL
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B3 Ak B MM Bk KR 7-PGA & B HAE
AR EAR L, LML F 588k K BB, Bk
BEMREWFE, SRS, -PGA M # K & A& Ko
AR ERKHERLIHE T v-PGA A RE, 9

HorERATHENER,
120 ——— — 0.7

AKMA\ 06
R L S P
@0 gf \ o 05 &
2~ W o
®2 7 04 S
e ‘G
-§ 7\ 03 3
@E 40 AO)'.—._.‘. 02 &
2 P T Bapp g ’ g
Z S 20 e o

e g

0 4 8 12 16 20 24 28

B E)/M

B 7 yPGAAEYEBAR
A—sucrose @—7-PGA O—Hik4&

3 & #

AT BEAR v-PGA A A, # 8 v-PGA Iyf=
B, L RLBRORE R B 4 I SRS 5 v-PGA 4
BRI, FE AL T R BESE SR B0 7, B 5E v-PGA KB
BrER A (g/L) R B8 70, AW 5, AF LB
266 mL/L,NaCl 30, pH7.0, BB &4 RELEBE
30 mL/250 mL = fM, #8 K% &% 220 r/min, 37T,
ERAZBT, %24 h 5 v-PGA BB =& %
41.7 g/L, B F R ZECHR IR 89 LUK 5 0k 48 S 8 1k
# v-PGA F= #1101

$ £ x W
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Optimizing Fermentation of Polyglutamic Acid by Unrefined
Glutamic Acid as Raw Material

Liu Cen Xu Zhinan Shi Feng Cen Peilin

(Institute of Bioengineering, Zhejiang University, Hangzhou 310027, China)

ABSTRACT In order to reduce the cost of fermentation of polyglutamic acid, Bacillus subtilis CGMCC No. 1250
screened in our lab was applied to produce polyglutamic acid with the best substitutes of sodium glutamate, unre-
fined (glutamic acid) raw material. The effects of the substitutes of sodium glutamate, carbon source, nitrogen
source and their concentrations, volume, temperature on Y-PGA synthesis were evaluated. The best carbon and ni-
trogen sources were sucrose and tryptone. When 70 g/L of sucrose, 50 g/L of tryprone, 30 g/L of NaCl and
26.6% (v/v) of unrefined raw material(120 g/L of sodium glutamate) were added to the media(pH7.0), CGMCC
No. 1250 was cultivated at 37C ,220 r/min, for 24 hours, the productivity of Y-PGA reached 41.7g/L.

Key words polyglutamic acid, glutamic acid, unrefined (glutamic acid) raw material
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