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ABSTRACT

G. Melanogenus metabolized D-sorbitol to L-sorbose, and to 2-keto-L-gulonic acid. G. cerinus oxidized
D-glucose to accumulate 2-keto-D-gluconic acid, 5-keto-D-gluconic acid and 2,5-diketo-D-gluconic acid,
2,5-Diketo-D-gluconic acid was confirmed to be the further oxidized product of 2-keto-D-gluconic acid.
The amount of calcium carbonate added to the culture broth increased the relative amount of 5-keto-
D-gluconate, When, instead of calcium carbonate, other bases were employed to neutralize the oxidized
products, 2-keto-D-gluconate was produced only.
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Fig. 1. Conversion of D-glucose to 2-keto-
L-gulonic acid.
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Table 1. Colorization of the spots of various saccharides on the paper chromatogram with
various reagents”

Colorization Reagent™

saccharide A B C D E
D-sorbitol - - - yellow
1.-sotbose yellow yellow yellow - yellow
D-glucose light brown yellow yellow - yellow
2- keto -D-gluco-

nic acid pink yellow ted-brown yellow yellow
5-keto -D-

gluconic acid yellow ted-brown light brown yellow yellow
glucuronic acid deep pink grey brown brown yellow yellow
glucuronolactone brown deep blue red-brown yellow yellow

* The paper chromatogram was sprayed with the colorization reagent and heated in an oven at 110C for 5 min,
When bromophenol was sprayed, the paper chromatogram was dried with hot air to get the results.

“The spray reagents used were aniline-oxalic acid (A), 1.0% p-anisidine - HCI (B), 20% o0-phenylenediamine
(C), bromophenol blue (D), and KMnQ, solution (E). The negative sign (—) means that no distinguishable
color was noticed. When bromophenol was sprayed, yellow color was shown on the blue background, but in

case of the permanganate solution, on the brown background.

Table 2. The results of paper chromatography of the saccharides

Saccharides Rf Color of the spot” ,

D-sorbitol 0.48 yellow

D-glucose 0.36 light brown

I.-sorbose 0.44 yellow

I.-idonic acid 0.19 pink

2-keto-L-gulonic acid 0.12 pink

2-keto-D-gluconic acid 0.21 pink

5-keto-D-gluconic acid 0.25 yellow

2,5-diketo-D-gluconic acid 0.08 pink

* The chromatogram was obtained by developing the paper with phenol-water (88:12) and colorized with aniline-

oxalic acid. But in case of D-sorbitol, permanganate solution was sprayed.
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Fig. 2. Growth characteristics of G. melanogenus
in media added with D-glucose (e—
¢ ), D-sorbitol ([J-- --[1), and L-
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Fig. 3. The paper chromatogram of the broth
of G. melanogenus cultured for 24 (1),
48(2), 72(3), 120(4), and 312 hours (5
), @ud the broths of P. deniirificans
(6) and (. cerinus (7) after 168 hr’s
culture, The authentic D-sorbitol, L-
sorbose, 2-keto-L-gulonic acid, and
2-keto-D-gluconic acid are spotted on
8, 9, 10 and 11, respectively.

D sorbitol % 1. sorboseil FA 3] M Ao} 2
keto D-gluconic acid 2] A2~ 7F8kad 55 D-sorbitol 99}
5% ulyrol i},

Gluconobacter spp.9| |_-sorbose A}

ojul 438 D-sorbitol g 2-keto-L-gulonic acid2
Ak 3HAl 7] &= Ao A D-sorbitolo] L-sorboseid & %
Foll = A gt 2-keto-L-gulonic acid 2 AF3}¥) 31
o o] A7 BEAEH A eFolA, D-sorbitol Al
L-sorhosest 7halli& WA ANA G. melanogenusS 7H&
WO E uHOk/\]ﬂmA—] u] xgﬂ A Aoﬂ m}r S
4E =R A3k Fig, 201 FolA e, APES
Fol ARvE Iy E dle] st S wol 1-sor
bose o] A% D-sorbitol} A9 EAdd A} £
& B L-sorbosone©] 72A) 7% v okt w7} 33z o}
7b 24 E A 72417 FolE 2-keto-L-gulonic  acid 9]
39 wbe] Fol AmviEad Ao Iy
216A17F kst Fo Hojekol 2-keto-L-gulonc acid
o] Aol o) HH o, oluf 5-keto-D-gluconate &} F+A}
& ARG = 026)9] AAe] vt oy
(90%) 2] 1.-sorboses= ) <o) 1o & o Aby| =] &3 )
wolglon], WA 2-keto-1.-gulonic acd ] %-&- 7}3}
o # L-sotbose %2o] oF 10%0]%At}. P. denitrificans
7= L-sorbosess UHE 3H0doluy o -ketoAHrE A&
AN A Ko G cerinus®] Z3olE YolF
1.-sorbose %F 2] 5% A ko] 2-keto-D-gluconate 2 4 3t

2N asg

=~
> w.
IE

olx

CHO
(o}

CHL0H \ COOH
(o] / CHZ0H o]
L

-sorbosone

=

CH,0H CH,y0H
L-sorbose 2-keto-L-gulonic acid

: A
\ CHO COOH

\ ,
— e - /
CHLOH CHOH

L~idose L-idonic acid

Fig. 4. The possible pathways for the oxid-
ation of L-sorbose to 2-keto-L-gulonic
acid.

A tAA W Hgle] Auti Egsle] W

I.-sorbose 3= Tig, 4o Fo]zl 37bA] ARE A

2 keto-lL-gulonace it A $hy]3= 7o Azby]y glc

Perlman O L-sorbose 7} A& 2 keto-1. -gulonic alcd =



AtglE b A QF 84 3 (12), Okazaki=(12) L-sorbose
7} L-idonic acidE 74383, 18] Makover(7):=
FAR 849 2-keto-L-gulonic acid 2
disted, 2 A7 A%EE G

L.-sotbosone &

w8 drha

melanogenus®] 73-% IL-sorbosone® AHA 2-keto-L-

gulonic acid7} A= Ao g Alg=)

Gluconobacter spp.2| Zrg} A}

G. melanogenuss E X G vl X ol A wiFAl off vk
Al7rol wh AA atMe] Fig 20 FojA 9r).
A Al 7E T B A7 Fof ikl g Fo] A}
Eadget Fol A9 ss Tl 4> An) Fig

el oA ek

0.5¢
0.4
O oo @
0.3fF
Ooo0oo o O
oo o
0.2 o o
0.1 o o
()O i 1 1 1 H 1 1 1 1. i 1 A
12 3 4 5 6 7 8 9 101 12

Fig. 5. The paper chromatogram of the cult-
ured broth of G. melanogenus for 24(1
), 48(2), 72(3), 120(4), 216(5) and 312
hours (6), and those of P. denitrificans
(7), G. cerinus (8), and II-53-B (9)
isolated by us for 168 hours. The spots
of 5-keto-D-gluconic acid (10), 2-ke-
to-D-gluconic acid (11), and glucose
(12) are shown.
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Fig. 7. The metabolites obtained from the
media of . melanogenus, The organism
was cultured in the medium containing
2-keto-D-gluconate (3) or 5-keto-D-
gluconate (4) as the sole carbon sou-
rce. The authentic 2-keto-D-gluconate
and 5-ketogluconate spots are shown
at 1 and 2 positions, respectively.
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