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A D-BEREEABERER CAl—
2-FE- L& E]

I BHORTETRNARTMHER
FrH TXRF EXR A K 4 OB

(hEBREE LSO TR0 £E)

1-FHR-L-SEEEAREET CHRIK, U D-BEEARSLSANMEY B ABE
BH %, ASCIRME T HEIME RS OR LR TS R 2-HRE-L-F BRRHA PRNA 2,5-
CEE-D-HREE () PHENETET. BEREBHE (Glucoscbdcer 1p.) SCB 611
£& D-HEE, TALNRESORAET, 2 8 /NERE, A4 2, 5-ZHE-D-EE
BE () RRHEN T KK (Erwinis sp.) SCB 247, EHIFERENLATENTE
. BIRFTE (Coryncbacterium sp.) SCB 3058 FELL D-HRfEANABAKBERT, &
SR 5N, B2 SDS ARERY 1, 5-RAE-D-W A EE ()T SRR -1

HER.

R R DR BB B R A E. RS MR R B R E T E
s, FIRIFMIERERE SCB 611 TR (SCB 247) FpEk S5CB 3058 BREEMSME 2, 5-— R

3-D- W BT RER (B 2-FREE-L-75 BB

segi] -ME-L-m PR (2-KLG); 2, 5- =ik D WlME (&) (2,5-DKG); L-
PRMBR R F C); M BT B DT I B R TR

BEECRAKSELEEE, BHE
BRI E, cEHNERIVENEE
EHYW, 1989 E@tRELECRTR
s 76000 o,
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EEEHSENARE, HEEKETER
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2 L-ILFBAE TS - E-L-5 B
PFLILE = RBENY OELTE
RAEBAFTTWALEF RN, i “FKIK
BRI S ERBEET, SFLD-BEEN
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EET WA FREBITR%E, HD-¥
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P ATFASRSEENALERREL T R
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LEREAFARE, FEAEESRMASIT
s RUEMRAN S XS R R EERD SR
B, 38t
&E4 Hoffmann La-Roche Co. HFHAF, A
% Shionogi Co. SIZEASIMNESHEHE
SRR BIER R B IR R R LA
TP EAFEEGAEHRTEAEE EANR
I FLLIEEY; 3 LB TR AL NEA
WU A PER FRE L ER R TENE
TS, GEEFIEMYE BRI E AR
BERERN R L,
ATEATEHFEREDHZSHAR 9ER
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BREEABY R - RE-L-H 28 (-
KLG) fe2yibl& et & CRM R RIRE S
FMHEN™,S

HHEHK,£E Anderson 5 AVRif+
Hardy S AMIERThHIR 1B 40 DNA # &
RER—-#ENTES, TR D-HEEE
BEEATE 2-FRE- L BB, X
8, BAELEES AN ARG mEtT
MD-EERE WP R BEER 2-KLGOF
BFESWMES, F—-PRBHALAHE
B H: MMRME (deeromonas sp.),
WU AT & (Gluconobacrer sp), B
BHE (Acerobacrer sp) WM X E S
(Erwinia sp.); S5 REEF B H RS
BIRTE (Corvnebacicrium sp) BREGH
B (Brevibacterium sp.), AEBEHTEIR
D-HWEHWHALER 2, S-—HE-D-BE
& (&) (2, 5-DKG); i B HEH%NF
¥2, 5-DKG ¥ LR -8 5-L-H & %
(2-KLG),

XTND-HEHREBEL & 2-H
HE-L-HZEeH, BRESH X DL
e EWRER, RIJEERBETES
WS E. AEFERNEZBEIEWAS
BEET TR, KX EREHMNEE
EERRMTDEENE R,

g o e A

(=) #L¥EH

-ERE-D-#i% s (B 4)(2-KDG)
M 5-BE-D-FHHEE (B (G-KDG)
AREE Sigma AEMMH; D-HE BB
(D-Gluconic acid) & _F#EF =7
L, S-TEE-D-#wEER (B @, 5-
DKG) 71 2-Fi#-L-H 28 (2-KLG) %
#it Hoffmann La-Roche Co. ATFH
Z& Shionogi /A n]E R,

(=) &%

L AMER: BEBBRIFE (Gluco-
nobacrer sp.) SCB 611, RV B B8 (Erwi-
nie sp.y SCB 247 AMI R S e
¥R BRSO & Fh R 0 S bk 0 e 2R 18 e A ik
BT AETE R,

2. B HEk: BEREE (Coryneke-
cterium sp.) SCB 3058, REEATHE
RIRE PR R RN & BREE 2 A bk
HHETELETMEE,

(Z) RHExBH

L A BFcHERE:

(D) BEEREIZLSERE (OM))
H53(%): D-WEHE?, Hihos, BRY
0.5, BEREH 0.3, CaCO; 0.5 FoIREE 2,
pH 6.5—6.7,

(2) EREFRE (MM) 44 (%):
D-H &%, BEREK 05, EXHE 1,
KH,PO, 0.1,CaCO;3,MgSO; » 7H,0 0.02,
g 2, pHBE.7—7.0,

(3) FFHEREAY (%): D-HE
B 1, THEs5, CaCo, 0.5, KH,PQ, 0.1
A MgS0, « 7H,G 0.02, HEkAKE &,
pH6.8—7.0, 121°C KB 30 435,

(4) REEFEASY (%): D-HEY
B S—10 AR ) B 3,NILH,PO,
0.1, CaCO, 3.2 F1 K;HPO, 0.05, 53X
BEEl, pH7.0, 121C K25 30 434h,

BRXISE SCB 247 RURIHE 3R
5(%): D-WHE 0.3, CaCO, 0.75,F &+
#r 0.5, NZ-amine 0.2, I5fE 2%, pH6.7—
7.0, HAEBRE L REEE EE S,

2 B HRHERE:

(1) PEERAIE2RFE (CM)]
Hor: EEATANE&ZFE R, oH
7.0—7.2,

(2) Bt (MM) A4 (%):
S-HMAE-D-HEEE (BH) £ D-5%
s (F) 1, NHC 0.5, NHNO, 6.1,
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KH,PO, 0.3, K,HPO, 0.1, #4-ERBESH
0.1, B ILEB S 0.1, pH7.0,

G) MPRFEEAS (%): D-BE
1, BEREEY 0.5, B Bk 0.5, KH,PO, 0.1,
MgS50, « TH,0 0.02, BkEAKE &l pH7.0,
121°C KB 30 4345,

(4) BEEEHREED (%): D-HWH
1, FAE3, KHPO, 0.1, MgSO,-
7H,O 0.02, H¥AKBH. pH7.0, 121
KEH 30 4y s,

(H) ABEE4& 2,5-DKG iz
&

KR BREREATE SCB 611 M FIM
HEEFRE L, T 28%C K53% 48 AN G, B
RS WREMERR 25m] FTiEs
iy 250ml = RN, 7E 28—30°C §EL
EBE (NBS) b B35 18—20 /R, %538 250
rfming ¥R TR BT EN, B
FiEL 109% ,28—30°C 32 EE 2 7,

2, 5-DKG REEHRE, B+ ki
BEE (SDS) 4k B, RERDERNEE
RATE SCB 3058 3t 47 2-%i Be-L-t &
B (2-KLG) % B,

FRXIRE SCB 247 fykss:, Bplmie
FEMASARRSLMEETET), i
BEREREEEFTE SCB 611 M,

(R) B B# &4 2-KLG py&

KERAE SCB 3058 BMBIE MF
PIHATE, T 28°C K535 40 /Wi, BB B
E-HRERERN FEFEENA, 28—
30°C HefLRE K (NBS) L3t 20 /NI, 4
& 250 r/ming ¥ ET BEEFB KB
N, ERE 10%, 28—30°C $EE LB 3
K,BIA[ %% sDS 4hEGH 2, 5- T FI -
D-#&E iR (83 (2, 5-DKG) %EER
ik -RE-L-H B8 (2-KLG),

(7R) EHROBTIEY

MAFER S R E R RSN R F ok

HE®REWmaiE™ 2, 5-DKG (R 2
KLG) R A M. Z52 2833 (CM 5 CM)
WRESZREDMBKEN 10°/ml pFHE
AN AEIMEGE s S5, NEHFEE
F(BEER), BLKREHAEHEREY
FREERFER 2O ME TR, T
EEBEH 0. lmol/L Tris- Z3E (Maleic
acid) & mpik (pHS6.0) B B (4 B2 B 47 ek
BE20 10°/ml AU RSB, FHTEIE 2% 500ug/
ml MM (NTG) #£ 28°C 4LEE 30 435,
BLEREEKRG, & CM EMUBEXE,
MER AR RE (MM) Hktdik, B
MR F55 5 PE— Tk, UV B ER
PEH 95—99% , NTG NREEFLE4D,

() SHEEhE

. pH {EAME (HONY) 101 B &R
%HE COLE PAMER FIESEr /1R B it 52,

2R ERNE: BREE K 0.5ml,
F5 0.1mol/L HCl % 10 &.F 721 &g
752 R YENEEU L GEE Lem) W Rk
B Ao

3., s-TRE-D-HEH BB (B
(2, 5-DKG) &E{E: Aedk/ENELL
RS AT EY (B NH,OH-HCl %)
BEATHE,

4. 2-BX-L- B (2-KLG) &8
WrE: RABAHMBER & XS 18-
RIS, A E 2-KLG kBN
BN LR R R C IR B S TR,

5. FYINE S B Wekisaka |
HWREBEN AR ERERTY, A%
Bi-HE-7K (75:4:25, V/V) RFHA
WE_RR-XEDER (AHF), T
AEaE R %Y 2-KLG, 2, 5-DKG,
2-KDG, 5-KDG, D-#%E% (D-GA)
1 D-#WEE%,

6 D-WHEARENE: HEFGE
R R BN R B, 1 & D- A RS
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ARG, EEXFREEEERNL
BEERABEL, BIREEARR, X
HEBBPH O, IH,E—ERHEHNBA{E
BRE&BHELD, MR E LITE R
D-FEHEHIE B,
g R A%

(=) &2, 5-“HE-D-HENR
(#) (2,5-DKG) (B @HNIET

BN LR ENEKE & MER
PEFL B ERERE KRB~ 2,5-
DKG ) %] %5 %8 B A7 B8 I R OU IR B & 3Bk
BEETRBKEIESFREHRTEE, B
SEFEMOIEHRERERPRETBRER
AT HEER TR SCB 611 AIERLIK
B SCB 247 Lk, B RERITE (Gluco-
mobacter sp.) SCB 611 RhJEIHE BE ¥k ™=
2,5-DKG EEET 21.69%; EXXIKE
(Erwinia sp.) SCB 247 7 2,5 DKG &
%4421 mg/ml, Tl H & B ¥k 2, 5-
DEKG &% 36.0mg/ml, 125 T 22.80%

(O-HHHRAKEE 100 mg/ml, 285C 18

KA 48 N RIELR). HEERER
R, BEHRNFRBRARBEHE—
ERER.

SCB 61| RAEEEETEE (Gluco-
nobacter) BiRE, MEEHIK, EXKEE
FA¥E, TIFH, 28—30%C ¥ 2 REME
KN 0.6—0.9 X 1.5—1.92m, BPFE
MHEF., EEEE-BREBRSHTRERE
LAMEFRBAEGE, BHE7—10K
FRRENBEFESZREG, HENE
EminEsEamnE, oH 4.5 RERIFERL
WEBETE, &iE pH65—6.7, £IMAE
AL BT ARG

SCB 247 AR WK EE (Erwinia) i
R MG, 2 R E A, BFER,
28—30C K=K/, MK/ 0.6—
0.8X L2—3.5um, BHN, KnE#E,
AR EER. RN SHAME, |
ARER A2 RERYER (B 1), B%
E B =R IR A% & E
HELSERE, W& pHAS HHBERK, BE
pH 6.5—8.0, EKIRE 10—45°C, REE

B1 x| SCB 247 fymmpsie® (X 20000 f£)
Fig. 1 Electromicroscopic picture of Erwinia sp. SCB 247 ((X20000)
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KR 25—35C, AN B, H&
A T 2k AL RFIE MR o

(D& 2-BE-L- 5 E#(2-KLG)
REEKNET

FRARABRARBRTEREEHK, 2%
ASAEHRBEEMNBELESE (FE
EFpEARDSETETNERE, MhEt
12 #k = B E X B RE Rk, BEAR P
& 2-HE-D-HRER (S (2-KDG),
NAFAS-BE-D-wHEH G G-
KDG), LIEi# SCB 3058 EXHRE, R
BWE 1 firo

A%k SCB 3058 g 2EfR, X
KyeapHiE =N A, TFEM, 5PN
HE EERE L 30 CcEHF KB MK
/3% 0.6—0.8 X 0.9—2.1pm, BABEE N
He3, w0 B HDROMRE XHER, &
HREY, REEEMARE, LB, &
XERRXNERR (B2), EAWEBRANE
wrokr A bERRF, BREERKEE
23—28%C, &% pH7.0—8.0, W H|ED-GA
E#SFIH 2-KDG,

¥ 2, 5-DKG st ARae, A
AR 2, 5-DKG 2B GEBES
10°—10° /ml) MM A 250 ng/ml ZEAKIFRE
&M SDS, WRRRAEEK B F IS A
BOWMEERTRE 1.4 X 108/ml £4,8
TRFKEN BN, EREMAZER
FFEE SCB 3058 pyisr¥rh, HERTT
— %L, 2T SDS WNREENEWE
B E#EEG L (4% 2-KLG 3k 4.50mg/
ml PLEYBELUER R,

(=) FhHrEDREE

1.2, 5-DKG 94y B fIiEE: # 2,5~
DKG kEti# BMMESE OBE5mM, B
HC! {@% pH 2.5, F 35—37°C BEKE
BEE 14 ERESR, BNALEERS
B4 90%, BEXMFONTEHIE, B

1 pepREERNk~E 2-KLG gymh'
Table 1 Production of 2-KLG from 2,5-DKG
by*:t Some Mutants of Corynebacterium sp.

[Fty 2-KLG

% Accumulated

Strains 2-KLG*

(mg/ml)
Corynebacterium sp. SCB 3003 1.95
Coryncbacterium sp. SCB 3042 1.91
Corynebacterium sp. SCB 3058 2.14
Corynebacterium sp. SCB 3054! i.88
Corynebacterium sp. SCB 3075 1.85
Corynebacterium sp. SCB 3104 2.00
Corynebacterium sp. SCB 3117 1.95
Coryncbacterium sp. SCB 3145 1.91
Corynebacterium sp.  SCB 3153 1.96
Corynebacterium sp. SCB 316013 1.84
Corynebacterium sp. SCB 3177 1.88
Corynebacterium sp. SCB 3048 1.86
Corynebacterium sp. (FXRE)IWID 1.68

s A D-#j# 5 10 mg/ml, 2, 5-DKG #32§
(10mg/ml), 7 20 /NS R5FHMe

b 28°C iZEEEE 72 /N,

a D-Glucose (10mg/ml) was as a hydrogen
donor for the production 2-KLG from 2,
5-DKG. 2,5-DKG (10 mg/ml) broth were
fed over a period of 20h.

b Fermentations were carried out at 28%¢
for 72h.

¢ As the results of repeating selection.

B2 FEHHERERE EEENBRFE
SCB 3058 g%

Fig. 2 Colonies of Corynebacierium sp.
SCB 3058 on Beef agar medium
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LS 2. KB Y LipRs 2. REE™Y
Fig. 3 Iofrared sbsorption spectrum of Fig. 4 Infrared absorption spectrum of
2,5-DKG (KBr) 2-KLG (KBr)

1, The standard sample;
2. The fermentation product of 2,5-DEG

1. The standard sample;
2. The fermentation product of 2-KLG

¥2 25-DKG f12-KLG 288 W8T K4
Table 2 The Elementary Analysis of the 2,5-DKG and 2-KLG Products

Sample c i(%fa) H tg%) Cnﬁ(%)
?ﬁ%ﬁ?ﬂﬁ?ﬁfﬁodm of 2,5-DKG 1 10.99, 30.95 [ 4.68, 4.67 | 10.75, 10.61
Rl S e B RN O .26 4.23 841
3, 5-DKG ﬁf%ﬂ%fd Sample 30.82, 30.62 | 4.07, 3.90 | 11.01, 10.95
?ff%ffﬁifﬁﬁﬁodm of 2-KLG 33.85, 33.77 | 5.75, 5.69 !
&t oo 3.97 5.66 /
2-kLG | FERELEE Sample 33.64, 33.88 | 5.73, 5.70 /
&E%!FH P05 :F'ﬁs #ﬁﬁﬁ&! %%Ui‘. (3—7%)%#%%0
REBRARDIF. AABREHERLRE 2. 2-KLG gy iR E: 3§ 2-KLG

fEEH 1—2 %, "15E] 2, 5-DKG #3%,
REETEEBXRENLRS, MWEE

REFEHEI R OR M, S
F [H*] #1732 25 Amberlite 1. R. 126
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204 m & # ¥ M 3 %
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# & Wavelength(nm)

Es 2,5-DKG f12-KLG RBIIBHKE

Fig. 5 Ultravioler absorption spectrum
of 2,5-DKG and 2-KLG

1. 2,5-DKG #%:5 The standard sample
of 2,5-DKG;
2. 2,5-DKG kgj=#) The fermentation
product of 2,5-DKG;
3. 2-KLG %5 The standard sample
of 2-KLG;
4. 2-KLG %#E ™% The fermentation
product of 2-KLG

TG, B3] oH 2.0—2.5 B HE
B, A 1% FBiER, T 90—95C &R
10 3 $hIG iR, WiEH T 45°C MIERSE,
HRHZE —SCcH, BALEERREHE
PR EEEL0RECE, B PO TBE
HRAHBHERE N, KEMEEENL
BE, A HT W E T,

3. IR E:

(DELFMR U EMIT: SnEER,
By BRI 2, 5-DKG .8/ 2-KLG
A BN B R —B, A 3
I 4 B,

(2) o ERST. B8 2-
KLG #12, 5-DKG =4, BLESH, 5

RAEREFGE 2),

(3) AN 2, 5-DKG kKBRS
4y B R ER A M B AR IE 495 = Loc(2#8),
SRR 2-KLG FREN 170—
171°C ($& 4 #8) » Ehs e BiE R

(4) BINBHOGENE: FoBEER
2, 5-DKG #12-KLG # @ op 5
a8 (5,

HE R EEER, EXTHE
BEEFTE SCB 611 BRRCEE SCBL47
FH DR BT AR = T
% 2, 5-DKG; EERFFE SCB 3058 #fF
8 BB R BT E QA P BRI
SRAEEER C WBTR—2-B&-L- 5 X
# (2-KLG)o

2 ¥ X KB

[1] Crawford, T. C. et al.: Ade. Carbokyd. Chem.
Biochem., 37: 79—155, 1980,

[2] Reichsiein, T. et al.: Helo. Chim. Acta, 1Tt
311—328, 1934,

[3] Kanzani, T. et al.: Agric. Biol. Chem,, 34
432—436, 1970.

[4] Sonoyama, T. et al: JYapanese Patent, 74, 12%

589, 1974,

[ 5] Tagaki, T.: Agric. Biol. Chem, 26: 719—710,
1962,

[6] Sonoyama, T. et al.: U. §. Patent, 3, 922, 1%,
1975.

[7] FRBE: REYEIR,20: 246—251,1980,

[8] Lazarus, R. A, et al: Genetics and Malecular
Biology of Industrial Microorganisms. VII. Ap-
plications of Dividing Bacteria, p. 187—193,
(Eds, by Chatles L. Hershberger, Stephen W.
Queener & George Hegeman), American Seciety
of Microbiology, Washington, D. C. 1989,

{91 Anderson, S. et al.: Science, 230: 144—149,
1985.

[18] Grindley, J. F. et al.: Applicd and Enviros
mental Microbiology, S4: 1770—1775, 1988,

[11] Boudrant, J.; Enzyme Microb. Techanol, 11
322——328, 1990,

[12] Sonoyama, T. et al: U, §. Pateat. 3, 998, 697,
1976.

[13] Kita, D. A. et 2l.: U. 5 Patent, 4, 245, 649,
1981.

[14] Sonoyama, T. et al.: Appl. Enmviron. Microbiol,
43: 1064—1069, 1982,

© FERF IR

SR TIEC S RIEES  http://journals. im. ac. cn



30 FRHE. M D-HENEERAMTEEERCHK —-RE-L-SEE L 20%

[15] Nosch, Y.: Methods in Enaymology, #1: 383,
1975.

STUDIES ON PRODUCTION OF VITAMIN C PRECURSUR —
2-KETO-L~GULONIC ACID FROM D-GLUCOSE BY
DIRECT FERMENTATION
L SELECTION OF PRODUCING MUTANTS AND IDENTIFICATION
OF ITS METABOLITES

Yin Guanglin  Ma Zhifang Dong Wenling

Lin Hai

Ye Qing

(Shanghai Research Cenmier of Biotechnology, Chinese Academy of Sciences, Shenghai)

2-Keto-l-gulonic acid (2-KLG), the pre-
cursur for L-Ascorbic acid (Vitamin C) syn-
thesis, was prepared directly from D-Glucos:
by tandem fermentation using two kinds of
bacteria. Gluconobacter sp. SCB 611 {or a ber-
ter mutant strain Erwiniz sp. SCB 247),
which converted D-Glucose to 2,5-diketo-D-
gluiconate (2,5-DKG), and Corynebacterium
sp. SCB 3038, which converted 2,5-DKG o 2-
KLG, were selected through mutation.

The fermentation products, 2,5-DKG and

2-KLG, were identified by melting point, ele-
mentary analysis, UV and infrared absorotion
spectra respectively.

Key words

2-Keto-L-Gulonic acid (2-KLG); 2,5-di-
keto-D-gluconate (2,5-DKG); L-Ascorbic acid
{Vitamin C): Gluconobacter sp.; Erwinia sp.;

Corynebacterium sp.
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