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1 Moy
1.1 MFh
FRACHZ) ROk, KB : BE XFRAE (Bacillus megaterium) , /Nl : BALR B RIT
B (Gluconobacter oxydans) , TS : 2980,
1.2 EHRE
120 RO IR (%) (AU 1.0, X% 1.0, A% 0.2, R¥ 0.1, CaC0,0.2, pH7.0
~72,
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20 m o4& B ¥ # 36

122 ABIERE - KF I (%) WHH 80, WEH 05, XX 10.RE 1.2,
KH,P0,0.05, MgS0,0.01, CaC0,0.5, pH7.0~ 7.2, B I (%): EX¥ 0.5, K 0.1,
MgS0,0.01, KH,PO0.05, #i % 0.5, B 15%NaOH iE & (i pH, =REX 4, A5
A, %% pH6.5~7.0), 23% WIFEW (F i, MARBEEMA, MASBAXTEER
10%).

1.3 IEHFFRE

Fh¥R: 29~ 30, 20~ 24h, 2 W & 30ml/ 300ml K. BFFE 3ml/ MR, WK E
180r / min,

K BE#: 29~30T, 30~ 50h, SL R FFEE. FIA%ME 2000ml, FH0 15%NaOH W77
pH, i 3% LB BERAEZKE. ESHERE 3.0~ 35/ min, B FHE 500~
700r / min.

1.4 &BHo&

SLMEHLEHEARASL, BAHRERE . pH. BA. ZSNE. HHHE. RS 0,
ES CO,%2%, m e ditH ol A shis WAL AR mA 2, 3§73 pH AR
%.
1.5 S#HA*E

EEBAOW R ERE Iml. A 6mol /L #h& 0.5ml, /KB 50 4%, &
650nm FRMERDMELE, BEAISH: H AR R EED, THEMEF . ¥
YK ERS SEENE S PR EANE N F 5 s 2 EERES &
#1: Beckman 6300 2R84 BT,

2 ZERMH
2.1 XEELids

YRR ES SR AEBREE EER). =9 Q-KG) K EMERIL
S, Ei R R B R AR | PR (R T &4F). Bif 1 TRUEH, LAY
WEERBY TS, Th EASA PR, R REEERKE. EVEKRTEEE
PINKEREBRERRNA g TH / ml AH), BAEKREEN, HRAT 4R EE
2 A L BUBE B 5 000 B A L BN, BT DL L BUBE R B T RESEA®, Th E A BOLRE (RS
PR KRB KO, R KIS, T BERT 2-KG MR ERE, XHEWHREEEE
BB RREKESE., REAKBUE, W FEE, L3R TRk, 2-KG
Wl AN, LRI S, WL T RER B & B, K T A T R
R, WANERI R, RN TRV IBEERAEERT ¥R, KEER
FRNEREBS/N, AEHLE FENER, BRDMEKENERE AW BN,
AN EERAMEE, Bl TAEENRERBERE TR, BNSEREHEETR. 4
B®1Th A4 WEEXTFR LA, RN KECEATRT FRNEAR SRR
AT LA ). B I Y6 B A5 AL 7 K A S 0, G /0 B e T 0 180 o 4 008 6 BF B 7, /B O
EHTELREMEAETANEEEE. B TRBEH @00 ZR), B AR E
RERIRMER KT, 2-KG WAEREETE, BRaT YR, e, MEFGEE HaE
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BTR.MAETH. BAIERA A EREMNS I ARERER. KEFREN
AEBRTE, Hit, BEERBEARHEHERL -—NAFTEZA EREHBERNIFEHE,
ERao g wE A0 B89,
22 XHSURE S RGN E

I B IL R LA BB R AR5 O 25% Bk AR 8B, AR HE 80T, liZ SH R
E)EZENEN, RETHEND, MASHBEAMEEMR, NEMERUAE 2 iz
CRARH 1, THEORE R N iH) . AE 2 TUUE H, T AR RERFR S B, &
VEAEZELBEPAN AN ETERERRENSE A TERF I WEEF T, PRER
M 2-KG T ERERER CaCO,. FTRIEM, & 2-KG HREA MM, CaCO;, FREHRE
HFERFF HCO,, REERER BN KR, B 2 @ pH B/LH 22 £, B XV EEEH T
PR, pH 2B TR, -EHRED 5.6 o4, MLE 9 CaCO; X T 0.2% (B &), THl
ABETYR, RURECSHBETE, FH —ER2E &K CaCO; FE T, pH HIXIRET
R, IF BRI T BRI,
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Fig.1 Optical density, concentration of 2-KG Fig.2 Time course of the concentrations of inorganic
and concentration of L—sorbose vs time nitrogen, protein and pH in fermentation

o, REEREER D, 2T Rk 48 P71 R A E RPN H? T g
LREFETEYS., NEFRBERT ITUEHRENHEE N 12%, H4TERE
0.56%, BHit K @B P AKBMERK, KRGS LURENEAE, WLhkFL, REAT
MAENMTREE 047% LA, BIEEA 6% AEAKRRENERBEFHA 7. KL,
REERBEHIEPED T UEFEA—RHEEETER pH A, B2 PHEA
TR S AL, REMPHEAEE, 15h £HF 1 EARRE, XINREH
B | o AR 155 SEESR T LA/ B RGK R R A — R R, K B S R
BGh TR NED, MERNERSESRNBRBOFAZERE, IR A/ T
—$BiE, BEHEREEAEIRE D —HEH XEUARERASES EOREENE
A, BB G R B B R, MREEA W EREBRRER T, BRCEmER,
MEFEERE, HEAELRE, FHERECNABREE oA,
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FA3REST IMEFIASEHTE
FAFT 52 R b I O I e ) G 7
L. PRARL I EER S TRY I
PRREEEFIK 24 MBI TUE
W EAIMERIRPTHNEARET
B I X ARES T REA LR TR
KRR, RN IS
EHEEETTLEL, ARA THSER
H0.02%%EH, TMARRER (LN it
0 10 2 30 40 50 T K 0.047%, X UEBA T 26 WA FRAC JF MRk

t/h TEMEE T, REBRA R ERER
M3 FREN&G FRNOREMNENEL SR EFINARENIEANR
Fig.3 Time course of inorganic nitrogen concentration %ﬁtﬁﬁﬁﬁ*%ﬁ% pH.,
24 FERIBREEEBNENTE

EZRRD, EERMETERFEREEE. X1 EFNERETEHELMS RN
KEERTRA B HEE, N | PRILE L ZARERBTGEN, —1H&H 17 a8, &
IBARS BRI AL IR L K BT AS = 55— H G R E B LB R, HE M. 2P 8
B EEEY S ENRERRMYAA —THKE, HH KRN HITHHRE T, B 8h
ERRRERY 0, BIEERA K I RF R 084 L BIRE A BT, XL L 5 M
BREZHTEARNASE B S ERAMEEEIERR. $ 48RO ERE
B 288 HEaM Zdk FREAR. TEM. AE8RNEEME 8 &, i tRSE
R AL RBERTET 8h, KRR N 0, FR—Brid B J5, SO iy 0 AR — B, RS B
TREMhEEBRELERO0. £F—KEHR O LG, FRAMNERERE L FREHEEES,
ARM O EABE—BE SRR TN —FHRRE, E RSB, SAREE K, S5
MABETABREER, CEBMPEEREEER 0.8 T 20 4. B FAEESRK
AT 8, BEHOL IR, (A AR LI, TS, B/ B R A, X AR
BEEmMR, G REERSEFAERN . ERMEY, MECFRAE, CHRAY T
RORERMRE A W AR, B— K ERERSBNOMM. S=4EEK8
EETEARANER SRHFEERTLOFSEEBMABERT, HAB—~HAN
O, HEEMAMBEE _HAME. 55, RLAEREARAPHSBENBNH
2nmol / ml ¥ £ 78nmol / ml, T f5 M3 T R, X 0T RERL b T A 86 HOR sk DY RE PR B, M
22h JF 86, KA SRR A0 Bl & REAe ) A 9% fn i R 18, X T RE R A R RS B
RN AR, /B XA EEMA A RER SR, X 17 EERERRT R
BAEFANSES HEBNKENDENEROR MR, R ERFERLN TS,
BN EEXIKEEROEM, HRERE, B LBENELR BEETHH S
Ry, HIMFERREER RS, KEWEEMERRES/PEAERY, mBRERE R/ NEER
HHIE T, BOE—HEAERMOTVEIR. RAAHMAEL SHENTEALER, X
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24 oot B ¥ B 36 %

FAOEAHES (BR2RHA) HEERAORBMA, X F A BI04 K45 522 DR 54
He Mo —AAE EJF, QRN KT B, 45 50 R 7E/D B TR B K i1, S mevk)y
TRAE, £ 32 0 AWM, 30 b0 R0 0 BY 09 SUEERR, XR HE /B AL 6, R 2K G 1Y
BE, GREERRAY, RRTRKEETEARFNER. BT - BORBEREYS
%, K /NEMTERYLBE R 5E £ 5%, W1 R RET B h AR E LR L ARRE, R5E
BRIEHNERER. AHTH - S NRIE.

E LB S BT I LU RIS O KBTI OEE MR K, KB B RA B e
THABRZECEE. @QREEREIRFMERAR S, —RAMREY pH, “2HEY
REBAENAD. OBARNES T REANE LA, BEESBOMMEIELAYAEER
FREB. CERPEEREH A UMRTUSR =LK, R NE SR ERNE K
ARAYE,

$8 £ X &
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STUDIES ON METABOLISM OF NITROGEN SOURCE
IN FERMENTATION OF 2-KETO-L-GULONIC ACID

LiQiang DiaoJinyu Xiang Botao Cao Zhuan

(Department of Chemical Engineering, Tsinghua University, Beijing  100034)

Abstract The metabolism of nitrogen source was studied preliminarily in the fermentation
of 2—keto—L—gulonic acid from sorbose. The study of this mixed population system is differ-
ent from those of pure fermentation system. The addition of urea has two functions: to adjust
PH as a physiological material and to provide nitrogen for the cell growth partially. The con-
tent of protein increases with fermentation time, the reason of this is due to the change of Ba-
cillus megaterium from vegetative stale into gemma, which is a feature of this system. The
change of the concentrations of different amino acids is discussed, the changes of seventeen
amino acids are divided into three categoris, which has been explained qualitatively. This
study sets a base for further study of the kinetics of the system.

Key words Mixed fermentétion, L—-sorbose, 2-K G, Metabolism of nitrogen source
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