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Influence of Nitrogen Source NH,Cl Concentration on

Curdlan Production in Alcaligenes faecalis
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B OE HATAH B R TR E (Alaligenes faecalis) K BEEFRBEAHASEF ABRA N KL KO MALAY, FHURF
T A (B EVEE AR — SR A m AL LR P o, S RESIET AS LI HEFAR pH R T LA
FRAMER S AR RSN EERE L. SRR PSR CENRAE R MRS S0 pH &4, HFHT
HENEARE ARBEACAKRFLEHNTREERD . SHAATNHOKRERFH I 6L ot BHRAXIT.2¢/L 8 R
B AH EEFTANS WL AR NHORAA L IYLERETS1.7%. REGHERATAFTERGERAKRTRALR
M A RAAH, HEAE NLCORANE R AR EEERRERHNRS EANTETEEN T REMAK R, RS
ﬁ##—%:‘ifaiﬁtvxﬁm#i#% EERBERFLGZTNATABRABEEES S L w R B ELFIAF
EELFEMARFEEANCRAARBEFAER ALY

XRiE HAHHE, REBAS, fUbs, BARA
FESES T2 THEFRIEE A L EHR S 1000-3061 (2005)02-0328-04

Abstract The effect of initial ammonium chloride level on production of eurdlan in Alcaligenes faecalis was investigated. It was
found that ammonium chloride was the limiting substrate for cell growth during the batch fermentation process. However, the cell
growth and curdlan production could not be enhanced by solely increasing the initial ammonium chloride level. The pH drop in
the broth due 1o the consumption of ammonium chloeride zlso effected the cell growth and curdlan production. By simultaneously
increasing the initial ammanium chloride concentration and implementing an optimal pH control strategy, which is to control pH
at 7.0 in the growth phase, and then shift to 5.6 in the production phase, the biomass and eurdlan production in batch
fermentation were increased markedly . If the initial ammonium chloride concentration was increased from 1.1 gL to 3.6¢/L,
bhiemass concentration of 7.2g/L. was obtained, and the final curdlan concentration reached 30.4g/1. which was 51.7% higher
than that of the former case. As the cell growth was improved due to the increase of the initial ammonium chloride concentration,
the agitation speed and aeration rates must be enhanced lo suit the higher oxvgen uplake requirement. However, as curdlan
molecules is subject 10 the structural breakage due to the high shear stress at higher agitation speed, an overall optimal condition

for both productivity and quality of curdlan should be considered comprehensively.
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B (Curdlan) X FREELS B0 ML 0 EFLE, 2%
HER S RZIBN MM e EET N EE
E—HHBEHEMN L IERE —BWEFETE
(Alealigenes faccalis var. myxogenes ) B T ST W ( Agrobueterium
species) R RMBMEREPLEETE. REKEE
s &9 0 %0 2F FRIEFU SR AR BC L BE L 1A 0L ET £ N & AL AR 1L
ARG A VEHFRURFMEPESL S . BER
e TERREELNRAGE . FESH SR EER .
SEE AR E B A T AT LU ) 2 M B bR PR LLTT LU R AT
NAYBREESRY " . BE R KGR RE T U5 AT RE
A HIV R AR . 1996 4 X E FDA AL SRR N
—FFRARMA AMEREE S PN S EH S TN
Filb— R T B R -

Erdid—MEFAAEEE2EARAEK" . &
FRHAMMMER AN MAETREE AR L™ AR
R B ep A AR A P TR NH, O R B i R AR
HE BEREBEFE - THUMNEERERULR &
TRESETSNEEERYRTS B TR
KU TEMSBRERGRES L™ EEM. Rl TTH— R
FTHARKNERTEEMES —MBB LA YRER
MERMAB TRSE ML R T RERNE K TR
A, ATEE NHLCOAEMNSE —HESTEAKY
BHRELTN MER MBI AN DM SR, Hit,
CINAE-Ry-£i2 SLSTEFu Soi W3 SuR-dil AR SR Rg
AR 7= S LK -

1 MEE5F%®

1.1 ##

L1l B 37 W H B WX-C12 ( Alaligenes faecalis var.
myvogenes ) L N EL U T B IR EHEE.

1.1.2 BmEFRE (L), W46 0. B8HE 50,56 20.
CaC0, 10.pH7.0~7.2,

1.1.3 M TH#FHE (L) W HE 20,8 35 10, KH, PO,
1.74,Mg30, *7H,0 0.5 ,pH 7.0.

1.1.4 AEEFRE(HL) . § R 0. BEHE 1.0, KH, PO,
2.7.MgS0, - 7H, 0 0.5,CaC0, 5.10 mL X HEHEF R, pH 7.0
~T. 2N CERERGER S T8 4.

1.2 BFREH

1.2.1 —&#FEFNEFHo LR —FEH. AL
60mL FrF 555 H 0T 250mL 7~ A IE Y, 30T . 2000/ min $E K i
£ 17 - 18h.

1.2.2 P TR O Snl — AT EAEHF 100mL #
TFHEARFA9 500ml. = B A7, 3090 . 2000/ min 2 K3 55 18h.
1.23 ERER-ZAEEAERESSES A0,
0.03MPa K B 20 min, LI 5% BTEERF B 45 AR T, 30°C, 2000/
min % B 85 3% 5d.

1.2.4  ISLERERERF A5 500ml — R FIEASEHIL
BEESFE 2 00 151 Biostat C10-3 (7 sh 15 i 4 B & 30°C 15 9% 3R

SEFRE RSB, 779 E K8 4mol/L. NaOH # 4|
pH 2 7.0, TR BEFE LIS H Imol/L MW pH = 5.6, H1EH
85 .

1.3 sSWAZE

131 BEEIZENE "

1.3.2 #HpEESE" .

1.3.3  WHEERENTE 3.5-ZHEKBEE(DNSE) .
1.3.4  NH,Cl ¥ 8o 5o i 85 - |BR I et .
1.3.5 S E MW 8T Bioslat C10-3 B a5 & B RS F arpe
FEE AR AR

2 ER Gt

2.1 HHEBSEPYEAENLCOREMLABGHEW
2.1.1 TR RTE NH, O R R R R R R R
B ALTRECHRE T EEMAMF PG E R NI, G K E
AR EERE R BEAY U & ER A R A h Ml e e
Blo.sg/L bl bod PSR A LA pH (B H B RS R S 1
=R SR SR M mE 23yl e, &
R pHER 43 HERAESN. BHEEPAENE
AFHmAAL R pH FRAFBHERBENEREN . &
HEMpHME TEHET R EAER GRS . A,
AT EIR NH, CLIR B o S0 B2 % REE 0 10 el o 45 30 %
B BEf pH LI pHE TR S 3 MM g 4
a -

EISLASEH EREFHFTRERERE. LAWK
pHEEH" . R P HERE 4 H 1.1.1.6.2.4 A1
3.6g/L 3 (PR 3R Soh, BFIT SR W9 0 BB N, CF ¥ B R
B A 30 B A R T A

Bl L. EH2MEISNNETRRE NI EETEKLE K.
NH,CLiHFE B ML B A i R L. W =P B8,
LREIEHEERMEN pH 5 & SHLOWREE
FI3EF (1. 1g/L—=3.6g/L) , B i3 F 4K AU ES () 407 AL 1120 ZE4
ZE18.8h E{EHM FE G A 2.2L B HF 7.2¢/L(F
D, BEER MRE TR BaNNknREE SR
B NH Gl WEH R E . MR R NH, L A
SRR AR R B L i B R A AR
BRI A B A (T NI, Cl H R 5 3. 65/1 —4A

TOAME R SRR E R E RN 201

217g/L) HMC R B N, CLUR 267 080T 1 A 1o R o 4 e
Y. MABHESRRTIELSRNE “WEHAER SR
AZHRE NN CIMMNHE, SR HE LR EREE
TR A B R IR AT A T B B O
FIE R SRS, A i 2.8 3 aT
B LEARMYE NHLCOWE T, & §d NH, C s 8 2%
FIHHEREEE RS WEERENR MMM, mad
EHSTHNLCOEET MENELERLBELTH
AR g AEATEAEO.S g NH,CL.2.5 g EL M B & 8L
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Ro.07T g G BeRE., R\ HE. TLGES NH,Q M
TR E AR, L R B SR I B R A
BRUREHEBERERRFE TR E, F8E"LTF
— P HEEFAIRE.
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Fig.1 Effect of initial NH,Cl concentration on cell growth
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Fig.2 Consumption of NH, Cl by Alcaligenes faecalis
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Fig.3 Consumption of phosphate by Alcaligenes faecalis

at various ammonium chloride levels

2.1.2 HBARKRENHREESEOBN. ERELRPRA
R THEFEFEE NLCMEE B TEARAHE pH &R
BEEE M TEF B pH o X EB AR E S R B,
BEHAREMER THHNEET HAr-PHNESRE, &
ISLEFERE S BRadEdN pH REBB T HRBE
AR A P A A P B A TR B BRGE pH AR R AT
BH. ArEME RESEHFEPHE NLOMKRE, R
—EREEEWES SRR E A RERS
HMALNHCL RS IR AT AR RS
TR R AHE T RER Q, (5 A /DR
MEE , mg/(h-gcel)KTREW], 4 AW B (R T
BERARANERRALE MEEERENER, ERED
HREEMNSEEINERAB MNEREEER 2.2 LK

200N WA BB EEE 7.2 /LB 3055/L. T
51.7% BRI A 2 3 A iR ik RO R , A A Bk b
BEBER O, N TR, BHM TARRTAEESED
BEERHERTHESZN, BREESASRBEARE A8
AEMNREHANERLES, BREAREHERR
REDHFHBE B HNHEEEY B A S E
HHREUR—-ITERNEFBERAT TR, CRFEH
B S EN AR EE T ENEN T A FHEREY
REBRNERAENRFEAAN ., B ERAESE
EEMEERS AFRHSES RERNEERARSTH
ETERTEAEE.

:IOerlam’(g/L)
Convelsmnofgll.wose/'/a

R
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Fig.4 Effect of cell concentration on curdlan fermentation
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WHE 1.6 /L, #3453 & 400r/min)
Fig.5 The batch profile during curdlan fermentation
The initial concentration of NH, Cl was 1.6g/L
and the agitation speed was 400r/min.

2 5 O B i AR A
PERZELENRAERET 0 H T RETHE:
MEERYARER GRS B 2RERE B IRML,
M P o R A e 0T B A R I, X R R th
AW, 3 SR R AEK 5 0T R RS AR L
FERELARGRIGECSEE, HSHXMEHATRE
BB PR ek 2 A S U R BRI
T o Lawford %' (B 92 th IE 55 T $AEEIE 8 BE it 2 H B bk P
TR R I F) e AR AL, A7) % B R Y A HE R R L R P R
BRAEAATHH HFHAEESRERB LR EE
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g Tmmol O/(h-g-cell) BB AR BN HERLER Y
2.7mmol 0,/(h-g-cell) .

F1ABTARYIEEE NH, C % E A RERG BN
EMEEABENEG, AR I FinHERER TR, 855
FEPHENHLCAKRE, FSNEEEWRBM M, H
HEMERGCHEN, XRFTERRER TR L
FAESEUSENHERY, SAWEKBHETRAD
R(HEERBMET 5%) MW REAREE KIBRP I
W E( M LR T R AR A A S, A A R
EHit 28w (R 1 PIHER NHAKE 2. 4L, HHH
I8 400r/min FHBRA RS THEKERKEHEEEATED 0.8%
SHR A NH, CL K E FHAR 34 500r/min HERMLL,

BEREREME), B4 ERREPWHEE VU QEE
R36gL A ERES B PR A E RN RS (A
P4 A B 5% B 600r/min, P4 X8 B & B 5 B 4 5 & s00
ofmin, BFE, 1. 5vem) , E XN FERERA T ERAREA
PRERBKTES LI TEE KT AL BLAD
7.2¢/L, MBER =Bk F] 30.55/L, AW, W THRERER, Y
BEEFREFERE OB EYER NH,CL A ERE M
MEEFEEYBEED —ERER. O THHE LN TR
MEXTHRERAGHEY TUEAEEKHRASEH R
E LUAR TE 3 Bt B SE i IR A, O 7 B IS AR B R R
EHEEHEUR S AR B HHE, RN H
Tt S P BRI,

1 AROHAEFENHORENAEREHERE SNES &
Table 1 Effect of initial NH, Cl concentrations on curdian production and dissolve oxygen operating conditions

Initial NH, C1 Bicmass Apitation speed Aeration Pressure Terminal DO during DO during curdlan Curdlan
concentration/ ( g/L) 1(g/L) /(r/min) rates/ { vvm) (% 101325 Pa)  cell growth phase/%  formation phase/% concentration/{ g/[)
1.1 2.2 300 0.5 1.0 0.5 54 ~ 60 20.1

400 0.5 1.0 0.1 62 ~70 21.8
1.6 3.2 400 1.} 1.0 6.5 63 ~ 75 23.9
2.4 4.8 400 1.1 1.38 0.8 56 - 63 251
500 1.1 1.38 38.2 80~ 98 27.6
600
3.6 7.2 1.3 1.48 41.3 82~99 30.5
500"

* Agitation speed was set at 600, 500r/min during cell growth phase and curdlan formation phase respectively.
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