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Abstract — For the production of glucose-1-phosphate from sucrose, bacteria having sucrose phos-
phorylase were isolated from Kimchi. Among them, JS-05. newly isolated strain having high activity
of sucrose phosphorylase was selected and identified as Leuconostoc sp. The specific activity of
sucrose phosphorylase of Leuconostoc sp. JS-05 was the highest when the strain was cuitured
at 25C for 20 hrs in the medium(pH 7.5) containing 10 g sucrose, 5 ¢ corn steep liquor, and 2.5¢
yeast extract per liter. Meanwhile, in the glucose-1-phosphate production through the reaction
with toluene-treated resting cells, 21.83 g/l of glucose-1-phosphate was produced from 68 g/l of
sucrose after incubation of 2 hrs under optimum conditions, which corresponds to 93.24% of theo-

retical glucose-1-phosphate yield.
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Table 1. Comparision of growth and specific activity
of sucrose phosphorylase of isolated microorganisms

Strai Growth Specific activity
rams - 0D. 608 nm)  (Units/mg protein)

IS0t 1.316 6.16

15-03 1431 6.17

1S-05 1.739 6.42

* Cultivations were carried out for 4hrs at 30C in
the medium containing 10 g/I sucrose, 10 g/l yeast ext-
ract, 5 g/l KH,PO, and trace elements.
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Table 2. Characterics of the isolated strain, JS-05

reilieee
P

Tests Results

Motility —
Oxidase -
Catalase —
Oxygen requirement Facultative anaerobe

Growth in broth at

pH 4 ND
pH 4.8 Slow
pH 6.5 Fast

Production of;
NH;, from arginine —
CO., from glucose

Dextran from sucrose +
Acid from fructose, glucose,
lactose, mannitol, +

raffinose, sucrose
Milk clotting —

* Symbols; +: Positive, —: Negative ND: Not deter-
mined.
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Fig. 1. Effect of sucrose concentration in culture me-
dium on the specific activity of sucrose phosphorylase
of Leuconostoc sp. JS-05.

Cultivations were carried out for 24 hrs at 30C in
the medium containing 10 g/! veast extract, 5 g/l KH,
PO,, and trace elements, in addition to sucrose.
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Table 3. Effect of nitrogen sources on the specific acti-
vity of sucrose phosphorylase in Leuconosmc: sp. JS-03

Nitrogen Concentration  Growth Spec 1f|c activity

SOUTCes (/D) (0.1.608 nm) (Units/mg protein)

Yeast 10.0 1.60 6.5
extract

Tryptone 10.0 1.42 0.30
Peptone 10.0 1.60 6.25
CSL 5.0 1.23 11.70
10.0 1.05 10.82
15.0 1.02 8.31
20.0 1.01 532

* Cultivations were carried out for 24 hrs at 30C in
the medium containing 10 g/l sucrose, 5 g/l KH.PO,
and trace elements, in addition to organic mtrogens.
CSL: Corn steep liquor.
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Table 4. Effect of growth factors on the specific activity

of sucrose phosphorylase in Leuconostoc sp. JS-05

Growth factor

Growth

Specific activity

(/1) (O.D. 608 nm) (Units/myg protein)
None 1.01 12.0
Yeast 2.50 1.47 221
cxtract 5 o) 1.62 9.1
Tryptone 2.50 1.24 18.1
5.00 1.19 14.8
Peptone 250 1.18 18.9
5.00 1.46 12.3
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* Cultivations were carried out for 24 hrs at 30C in
the medium contamnng 10 g/! sucrose, 5 g/l corn steep
hquor, 5g/t KH.PO,, and trace element, i addition
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Fig. 2. Effect of pH on the specific activity of sucrose
phosphorvlase of Leuconostoc sp. JS-05.
Cultivations were carried out for 24 hrs at 30C in

the medium containing 10 g/l sucrose, 5 g/l corn steep
liquor, 5 g/l KH.PO,, and trace elements.
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Fig. 3. Effect of temperature on the specific activity
of sucrose phosphorylase of Leuconostoc sp. JS-05,
Cultivations were carried out for 24 hrs at 30C in
the medium containing 10 g// sucrose, 5 g/l corn steep
liquor, 5g/f KH,PO;, and trace elements.
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Fig. 4. Time cources of the specific activity of sucrose
phosphorylase of Leuconostoc sp. J5S-05,

Cultivations were carried out for 24 hrs at 30C in
the medium containing 10 g/! sucrose, 5 g/l corn steep
liquor, 5 g/l KH;PO,, and trace elements.
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Table 5. Cell treatment and their effect on enzyme re-
lease

Concentration Amount of produced
Cell treatment

(%, v/v)  glucose-1-phosphate(g/)
Whole cell 0.10
Crude extract 4.22
Acetone 30 ND
Toluene 10 2.53
20 4.92
30 8.21
44 10.22
50 10.18

*Reactions were carried out for 3 hrs at 25C in reac-
tion mixture {pH 7.0) containing 10 g/ (wet weight) of
cell concentration, 0.2M sucrose and 0.1M KH.PO..
ND: Not detected.
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Fig. 6. Effect of sucrose concentration on glucose-1-
phosphate production with whole cells.

Reactions were carried out for 3 hrs at 25C in reaction
mixture (pH 7.0) containing 20 g/l cell concentration
and 0.1M KH,PO,.
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Reactions were carried out for 3 hrs at 25C in reaction
mixture (pH 7.0) containing 0.2M sucrose and 0.1M
KH.PQO..
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Fig. 7. Effect of pH on glucose-1-phosphate prodaction
with whole cells.
Reactions were carried out for 3 hrs at hours at 25C

In reaction mixture containing 20 g// cell concentration,
0.2M sucrose and 0.1M KH.PO..
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Fig. 9. Time course of glucose-1-phosphate production
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Reaction was carried out at 25C in reaction mixture
(pH 6.5) containing 20 g/l cell concentration, 0.2M suc-
rose and 0.1M KH,PO,.

FAl A2l 9 %F glucose-1-phosphate 2 4lol] )

A 27t ol 2= A sk 2 AFSHY] 9] Ele] "lS-ol o
Hhe2%a 20C o4 40C 7}2] #3718 glu-
cose-1-phosphate A§4bed8 FAgh At Fig 82F #
o], glucose-1-phosphate A48k 25T X&) 37T 7}
A= Ao JAHES Halr)

ol4el AF}ER FE] o4l HEH zAAA
Leuconostoc sp.2l &R Aol 21§t sucrose® F-E
glucose-1-phosphate A 4F2] 7 &A1& el ¥W3HE Fig. 99
vreb el vkg & 24]7F Wl 7bR] = glucose-1-phos-
phate A Ad2Fe]| Ao g FHotslz|ul, 24|17k o] %
o] glucose-1-phosphate A AdeFo] 7} 4-5l= Aske
el 2 gleh o) w9 Zd|  glucose-1-phosphate
AirEEE 2183 g/lolsd o ol o]E3 glucose-1-
phosphate #3H& &+ 93.24%<l] stk

g2 o

Sucrose Z5-¥] glucose-1-phosphate & 2 45}17] $
&lo sucrose phosphorylase #4j-& 2 755 7
A2 H4E Felslglon, o5 Fe] #FEHNE suc-
rose phosphorylase B|&Ado] 7} ¥ #54) JS-
055 AW s}l 3, Leuconostoc sp. =2 “22skeich Leu-
conostoc sp. JS-052] sucrose phosphorylase 8| 8432
10 g/l sucrose, 5.0 g/l corn steep liquor % 2.5 g/



576

yeast extracts $H3h= A& AR&-3lod, 27| pH
752 ZA3F 3 25T of| A 2017 s F w) 7} 3
okt &, toluene o ® AHe]¥ FAMEE of B8l
glucose-1-phosphate 8- A A+s}7] 9]dlo] A uh-g-
Z 713 el A 2A12F vE2-A1Z] A3 68 g/l2] sucrose®
Bel 2183 g/12] glucose-1-phosphate”} A 4= 2] 2
], o] o|&3 glucose-1-phosphate #1385+ 93.
24%¢ &=t

2ZtAtel o

B 19929 % bbbt Rk 7|3 A
¥ 2] %1(921-040-006-1)ol)  2J3] raiE|glom, o]
A=Y

HOIETH

A. De Laporte. 1987. Microbial sucrose phospho-
rylase; fermentation process, properties and bio-
technical applications. Advances Applied Microbiol.
32. 163-201.

2. Kagan B O., § N. Latker and E M. Zsafman.
1942. Phosphorolysis of saccharose by cultures
of Leuconostoc mesenteroides. Biokhimya. 7. 93-108.

. Doudoroit M. 1943, Studies on the phosphoroly-
sis of sucrose. J Biol Chem. 151, 351-361.

4. Doudoroft M., N. Kaplan and W. Z. Hassid. 1943.
Phosphorolysis and synthesis of sucrose with a

W)

10.

11.

12.

13.

Kor. | Appl. Microbiol. Biotechnol.

bactertal preparation. J Biol Chem. 148, 67-75.
Guibert A.. P. Perlot and P. Monsan. 1983, Suc-
rose phosphorylase and its use in the synthesis
of glucose-1-phosphate and its salts. FR. 2,547,593.
Guibert A. and P. Monsan. 1988. Production and
purification of sucrose phosphorylase from Leu-
conostoc mesenteroides. Ann. N.Y. Acad. Scii 542,
307-309.
Doudoroff M. 1955, Sucrose phosphorylase of
Pseudomonas saccharophila and Leuconostoc mese-
nteroides. Methods. Enzyniol 1, 225-231.
Leblanc. D.J. and AJS. Ball. 1978. A fast one
step method for the silylation of sugars and sugar
phosphates. Anal. Biochem. 84, 574-378.
Gerhard M. 1983. D-glucose-1-phosphate. Pp.
185-191. Methods of enzymatic analysis., Academic
press, New York.
Chen P S, T Y. Toribara and W. Huber. 1956.
Microdetermination of phosphorus. Anal Chem.,
28, 1756-1738.
Lowry O.H., NJ. Rosebrough and Al Farr. 1951.
Protein measurement with folin phenol Reagent.
J. Biol Chem, 193, 264.
Buchanan R.E. and N. E. Gibbons. 1974. Bergey's
Manual of Detreminative Bacteriology. 8th ed.,
The Wiliams and Wilkins Co, Baltimore.
Vandamme E. !, J. Vanloo and A. De Laporte.
1987, Dynamics and regulation of sucrose phos-
phorylase production in Leuconostoc mesenteroides
fermentations. Biotechnol Bioeng., 29, 8-15.
(Received September 1, 1993)



