Hanguk Nonghwahak Hoechi
(J. Korean Agric. Chem. Soc.)
36(6), 481~487(1993)

Acetobacter suboxydans®2|
FX ZHo| 28t L-sorbosel| AHAL

Flch -

ofAlE

FYARNG HFAZH, BFRAAZY} NF 2433

ZER : Acetobacter suboxydans®] FATAE o] 83 sorbitolZF-E] sorbose BAMAC] )
AEZ A7 5% sorbitolF o)A FAE ¢ 6 mg/ml =71 71 o) sorbosed] AJArako]
223 F7r5tRrh Sorbose 449 HA ¥k £¥E 30T, ¥F pHe 6.00)%en F&
o]l &2 1mM Al*? o|2o o3 <F 12%29] FV1E Hl whdd) Nit? o]l HrMA &A%
sorbose A4k A3)2 ¥ H ) p-aminobenzoic acidE 1.0 mM E7} Al ¢F 20%2] sorbosed A o]
Z7F9 %29, Ca-pantothenate 7l #A AFE Jehfgeyt p-aminobenzoic acid9l
Ef7tel & sorbose ML & 7% FUHEHT. F W 15miE 50ml Az ZE)
27 A S o), 712 5% sorbitol-& 2041 7tghel] A 5] sorbose R AT E R TH1993A

109 139 <4, 19939 119 259 %:&).

L-Sorbose= HZ I 871 A3 ZHdn e
L-ascorbic acid®] 47 o)™, L-ascorbic acide &)<
F ol 9 HF sFEoke] dolA vitamin, FAHEA,
FEyFeN 2 £x9 7)5e] s £87) FIt
FA o @A A3 4000080 A4, AW H
Pk 1 Ft L-sorbose i HH wjobydz) AR
Y B2 AMEHon dEATT @ES g8 AL
o] 2% HEHY 2 Yamada 599 90% o] +&
<8 § dv d&dyel Ru=nh

F o] o]2# Donova 59 23} polyacrylamide
gelo] €3 Soetaert $"¢] polyurethane foam& o] &3t
TA LA g A7 BaEa gick §38 FX
THE o] 43 sorbitolZRE] sorbose A4to] Dhawal
59 23 HEH ul Qo) sorbitold) FEIF A¥E
oA WEAIZe] o Aagd W ey rE
gy Bok iAol wgith

o}u] Acetobacter suboxydans& o}8-3 L-sorbosed At
o FHzAE B 0l glon® B AFdME A su-
boxydans®] FATAE o843 L-sorbose A4ke] H3F
g 2UE FAEY, 1 g Hudt

A -

o

ABZF

Key words : resting cell, sorbose
Corresponding author : W, D. Cho

F)EIZo2RE A suboxydans 50108 H-ofyto}

Z|@uj Al M =R AA AH-sHA

128X A FXIZH

A AL 918 71 B¥) R & sorbitol 10%, corn steep
liguor 0.5%9] pH 6.02.2 ZA3te Algslgon 7|8
wi R A 48412 A Mg TAE FFOB 3% HE
3t 30C oA 20413 2Rl 9K(120 rpm, rotary shaker)
3t de FAE YAEN14,000Xg, 108)5k A
A5z 23 HH3Eet AFE FA= 005M potas-
sium phosphate buffer(pH 6.0)0] FEA|H FA FA =
AL&-8t 3t

FXZHe g =

5% sorbitol, 0.05M potassium phosphate buffer(pH
6.0) ¥ FAAA A F/F -3 3mlS 50ml
A&~ BE3 T 30T, 120 rpm(reciprocal
shaker)ol Al 20717t ¥HGAIZTE AMSE FA oA &
g9 Foe dASA FAAZHGT

FREHL BE
0.05 M potassium phosphate bufffer(pH 6.0)0] @54
FAFAE 5T 2 RIS A3

—481—



—482—

3%35319}8)%)

Al 368(1993)

Sorbitol 3 sorbose2| HE

HlL-o] Et Hh3-l2 14,000X g 5%7F YAE-= 3l
e AANE 045 um membrane filterd] T3HA|7] &
HPLC(Waters Co. Model 510)systemdl] 229 carboh-
ydrate analysis column(4.6X250)% 10w FY3IH1L
2.2 H 0 B acetonitrile : water(80 : 20, flow rate 1.2 mi-
min) ¥ RI detector”} AF&EAct

Sorbose?| =&

B FX7A systemo) A BAHE sorbosed] & A
A whEel 1mi% 3718 mge] sorbitold] thate] A
A9 sorbosed] miY mgTE %2 FAHEGC.

THE 53

ulFAS 14,000X gl A 1083 AHERTd F F
£ 23] A23}1L electronic moisture balance(Shlma-
dzu FB 280 MOC)E o]&3le 85T oA oF 12413
Azste AP on FAFL WG m/d Az
AF mgFE BAIFAT

Ao ¥ oE

FX A AR} HH uliLAIZE

A. suboxydansZ A7 L WHAAM A&F vl Fol
At wjkshAs wjkAzel) W2 FH) F2), sorbose?]
44 0 wele) pH WS B¢ ZAsielon 2 A%e
Fig. 1%} 2t}

Fig. 1o A9} Zo] sorboseZ o] Fge] FH F29

100 |

S
(=}

g E
& H30 @& 6
E E
: :
£ —202 4:::0.
8 ]
=
L3
{1005 2

10 20 30 40 50 %0
Culture time (hrs)

Fig. 1. Variation in conversion of sorbitol to sorbose
and cellgrowth during culture of Acetobacter subox-
ydans.

Cells were grown at 30C in 100 m/ of basal medium
with rotary shaking. O, sorbose; @, cell growth; M,
pH.
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Fig. 2. Effect of the concentration of sorbitol on co-
nversionof sorbose in resting cells.

Five point two milligraws of cells were used in the
reaction mixture as described under “Materials and
Methods™. O, sorbose; @, sorbose yield.
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Fig. 3. Effect of the concentration of resting cells
on the sorbose production.
One point five milligrams of to 20mg cells as dry
weight were used in the reaction mixture.
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Fig. 4. Time course of production of sorbose from
sorbitol by resting cells.

Five point two milligrams of cells were incubated in
the reaction mixture.
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Fig. 5. Effect of temperature on sorbose production
in resting cells.
Five point two milligrams of cells were used in the
reaction mixture.

40 T T T T T T

20 B

Sorbose (mg/ml)

I 1 i 1 | \LJ
8

Fig. 6. Effect of pH on the sorbose production in
resting cells.

The reaction mixture was used in 0.05 M buffer solu-
tion of various pH values.

O, citrate-Na,HPO, buffer; ®, potassium phosphate bu-
ffer.
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Table 1. Effect of metal ions on the sorbose produc-
tion in resting cells

Sorbose Relative activity
Metal (mg/mi) )
None 325 100
MgCl, 337 104
ZnS0, 312 96
CuS0, 0.7 2
BaCl, 4.2 13
CdCl, 144 44
HgCl, 0 0
MnSO, 318 98
AlCI, 36.5 112
CoCl, 330 102
NiSO, 9.0 28
EDTA.2Na 4.2 13

The reaction mixture was used and each metal ion
was added at the final concentrations of 1X107%M.
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Table 2. Effect of vitamins on the sorbose produc-
tion in resting cells

Sorbose Relative activity
Metal (mg/m) )
None 30.7 100
Nicotinic acid 332 108
p-Aminobenzoic 36.8 120
acid
Ca-pantothenate 14.1 46
Nicotinic acid 359 117
+ p-Aminobenzoic
acid
Nicotinic acid 15.7 51
+ Ca-pantothenate
p-Aminobenzoic 33.0 107
acid + Ca-panto-
thenate
Nicotinic acid 375 122

=+ p-Aminobenzoic
acid +Ca-pantothenate

The vitamins were added at a final concentration of
1X107*M into the reaction mixture and 5.1 mg cells
were used as detailed in Materials and Methods.
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Fig. 7. Effect of aeration on the volume of reaction
mixture for the conversion of sorbose from sorbitol
in resting cells of Acetobacter suboxydans.

The reaction mixtures contained 5.5 mg cells, 1.0 mM
AICl;, and 1.0 mM p-aminobenzoic acid in various volu-
mes of 0.02M potassium phosphate buffer (pH 6.0).
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Fig. 8. Variation in conversion of sorbitol to sorbose
in resting cells of optimal conditions.
The same reaction mixtures as Fig. 7.
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Production of L-sorbose from the resting cells of Acetobacter suboxy-
dans

Won-Dai Cho* and Sang-Jo Ma (*Department of Food Technology, Agricultural Cooperative
Junior College, Koyang 411-707, Korea and Department of Food Technology, Kwangju
Health Junior College, Kwangju 506-306, Korea)

Abstract : The production of sorbose from sorbitol in resting cell system of Acetobacter
suboxydans was studied. The conversion of sorbose from sorbitol was markedly influenced
by several factors such as the substrate concentration, reaction time, temperature, pH,
metal ions, growth factors and aeration in the resting cells. Sorbose production rapidly
increased in the range of 6 mg/m/ cells with the concentration of 5% sorbitol. For produc-
tion of sorbose from sorbitol, optimal temperature and pH were 30C and 6.0. The produc-
tion of sorbose from sorbitol was activated by 1 mM of Al*® while inhibited by Ni*Z The
conversion of sorbitol to sorbose was stimulated by the adding of 1 mM p-aminobenzoic
acid and nicotinic acid, respectively. During incubation of 1.5 m/ of reaction mixture in
50 m/ of Erlenmeyer flask, 5% sorbitol was completly converted to sorbose after 20 hours.



