Kor. J. Appl. Microbiol. Biotechnol.
Vol. 24, No.b, 613-618 (1996)

Ascorbic Acid2} Pyrophosphate Z5FE{ Ascorbic
Acid-2-Phosphate2| &A= AL

2812l - Olakgd - welyl*
2oy Etn XjoiXIeIcHst S3stnf

Enzymatic Production of Ascorbic Acid-2-Phosphate from Ascorbic Acid and Pyrophosphate. Hyun-
11 Choi, Sang-Hyeob Lee and Won-Gi Bang*. Department of Agricuftural Chemistry, College of Natural Resour-
ces, Korea University, Seoul 136-701, Korea — Microorganisms capable of producing ascorbic acid-2-phosphate
(AsA2P) from ascorbic acid (AsA) and pyrophosphate (PPi) were screened from the culture collection of this
laboratory. Among them, Cellulomonas sp. AP-7 showed the highest productivity of AsA2P. The optimal condi-
tions for the production of AsA2P from AsA and PPi with cell-free extract as an enzyme source were investiga-
ted. The reaction mixture for the maximal production of AsA2P consisted of 21 g protein of cell-free extract
per liter as the enzyme source, 250 mM AsA, 200 mM sodium pyrophosphate, 150 mM sodium acetate buffer
(pH 4.5). By using this reaction mixture, 31.9 mM of AsA2P, which corresponded to a 12.76% yield based
on AsA, was produced after incubation of 48 hr at 33C.
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Table 1. Comparisons of growth and productivity of ascorbic
acid-2-phosphate

Growth AsAZP
Strain (OD at (mM)
600 nm)
Pseudomonas aeruginosa 5.5 0.04
IFO 3918
Micrococcus flavus 214 0.71
IFO 3242
Micrococcus flavus 17.8 0.83
NCIB 8166
Agrobacterium tumefaciens 7.3 0.47
IAM 1037
Arthrobacter globiformis 7.1 0.28
Pseudomonas sp. HL-026 10.3 0.04
Pseudomonas sp. BT306 13.3 0.08
Cellulomonas sp. AP-7 11.8 2.13

Reaction was carried out for 24 hr at 30C in the reaction
mixture containing 100 mg wet cell per m/, 100 mM ascor-
bic acid, 100 mM sodium pyrophosphate, and 50 mM so-
dium acetate buffer (pH 4.5).
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Fig. 1. Growth curve of Cellulomonas sp. AP-7 and change
in ascorbic acid phosphorylating activity.

Cultivation was carried out at 30C as described in Material
and Methods. Reaction was carried out for 16 hr at 30C
in the reaction mixture containing 50 mM AsA, 100 mM
PPi and 50 mM sodium acetate buffer (pH 4.5).



Table 2. Ascorbic acid-2-phosphate production by various
enzyme preparations

Enzyme source ?Eﬁ?
Cell-free extract 3.48
Whole cells 2.81
Detergent-treated cells

SDS treated 3.12
CTAB treated 2.49
Triton X-100 treated 2.69
Tween 60 treated 2.81

CTAB; cetyltrimethyl ammonium bromide, SDS; sodium
dodecyl sulfate,

Reaction was carried out for 24 hr at 30C in the reaction
mixture (Table 1}.

Crude extract containing 6.7 mg protein/m/ is equal to 50
mg wet cells.
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Fig. 2. Effect of ascorbic acid concentrations on the produc-
tion of ascorbic acid-2-phosphate by cell-free extract of Cel-
lulomonas sp. AP-7.

Reaction was carried out for 24 hr at 30T in the reaction
mixture containing said ascorbic acid, 50 mM Na-pyrophos-
phate, 7 mg protein/m/ of cell-free extract, and 50 mM
sodium acetate buffer (pH 4.5).
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Fig. 3. Effect of sodium pyrophosphate concentrations on
the production of ascorbic acid-2-phosphate by cell-free ext-
ract of Cellulomonas sp. AP-7,

Reaction was carried out for 24 hr at 30C in the reaction
mixture containing said sodium pyrophosphate, 50 mM
ascorbic aaid, 7 mg protein/m/ of cell-free extract, and 50
mM sodium acetate buffer (pH 4.5).
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Fig. 4. Effect of enzyme concentrations on the production
of ascorbic acid-2-phosphate by cell-free extract of Cellulo-
monas sp. AP-7.

Reaction was carried out for 24 hr at 30C in the reaction
mixture containing said enzyme, 250 mM ascorbic acid, 200
mM Na-pyrophosphate, and 50 mM sodium acetate buffer
(pH 4.5).

Table 3. Effect of various buffers on the production of asco-
rbic acid-2-phosphate by cell-free extract of Cellulomonas
sp. AP-7

Ascorbic acid-2-

Buffer phosphate (mM)
Sodigum acetate 16.71
Sodium formate 1541
Sodium succinate 14.50
Sodium citrate 10.47

Reaction was carried out for 24 hr at 30C in the reaction
mixture contaming 250 mM ascorbic acid, 200 mM Na-
pyrophosphate, 21 mg protein/m/ of cell-free extract and
various buffers of 50 mM (pH 4.5).
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Table 4. Effect of concentrations of sodium acetate buffer
on the production of ascorbic acid-2-phosphate by cell-free
extract of Cellulomonas sp. AP-7

Concentration Ascorbic acid-2-
(mM) phosphate (mM)

50 16.71

100 17.23

150 18.93

200 18.61

Reaction was carried out for 24 hr at 30C in the reaction
mixture containing 250 mM ascorbic acid, 200 mM sodium
pyrophosphate, and 21 mg protein/m{ of cell-free extract
and various concentrations of sodium acetate buffer (pH
4.5)

N
Q

. ok oaa
2 TR N » - B o o
i i ' l

Ascorbic acid-2-phosphate (mM)
o
i

o N O O o
I

! ! e | 1
3.0 3.5 4.0 4.5 5.0 55 6.0

pH

Fig. 5. Effect of pHs on the production of ascorbic acid-
2-phosphate production by cell-free extract of Cellulomonas
sp. AP-7.

Reaction was carried out for 24 hr at 30C and various
pHs 1n the reaction mixture contaiming 250 mM ascorbic
acid, 200 mM sodium pyrophosphate, 21 mg protein/m/ of
cell-free extract, and 150 mM sodium acetate buffer.
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Table 5. Effect of reaction temperatures on the production
of ascorbic acid-2-phosphate by cell-free extract of Cellulo-
monas sp. AP-7

Temperature Ascorbic acid-2-
(C) phosphate (mM)
25 17.66
30 18.93
33 26.55
36 24.50

Reaction was carried out for 24 hr at various temperatures
in the reaction mixture containing 250 mM ascorbic acid,
200 mM Na-pyrophosphate, 21 mg protein/m/ of crude ext-
ract, and 150 mM sodium acetate buffer (pH 4.5).
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Fig. 6. Time course of ascorbic acid-2-phosphate production
by cell-free extract of Cellulomonas sp. AP-7.

Reaction was carried out for 24 hr at 33C in the reaction
mixture containing 250 mM ascorbic acid, 200 mM Na-
pyrophosphate, 21 mg/protein/m/ of cell-free extract, and
150 mM sodwum acetate buffer (pH 4.5).
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