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Abstract

Acid phosphatase (EC 3.1.3.2) from welsh onion was partially purified by Sephacryl S-200 gel filtration and
CM-Sepharose CL-6B ion exchange chromatography. The optimum pH and temperature of acid phosphatase
from green onion were pH 5.5 and 60°C, respectively. The enzyme was the most stable at pH 6.0 and un-
stable above pH 9.0. The activation energy of the enzyme was determined to be 4.86 kcal/mole. The enzyme
utilized p-nitrophenyl phosphate most as a best substrate among tested possible substrates, while 5'-GMP and

S'-IMP were poor substrates for the enzyme. K,

2pp-

of the enzyme with p-nitrophenyl phosphate as a substrate

was identified as 0.87 mM. Among metal ions and inhibitors tested, Cr™*, Zn", Cu", molybdate and meta-
vanadate ions inhibited the enzyme reaction drastically.
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5'-AMP, 3-AMP, 5'-IMP, 5-GMP, 5-ADP, 5-ATP,

p-nitrophenyl phosphate, sodium phytate, [-gly-
cerophosphate, sodium metavanadate= Sigma Chem-
ical Co.z®e Folafe] Agatgend, CM-

Sepharose CL-6B2} Sephacryl S$-200-2 Pharmacia
Fine Chemicals 25€] 9]l Al&slgdr). 71} A
oHE e BFFoldrt
FEEA Mo} =X
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AA4%7l= 0.05M sodium acetate buffer {pH 5.5)
0.3 m/, 10 mM p-nitropheny] phosphate 0.1 m/o}] &4~
4 0.1 mlE Arsle] 60°Cell A 1087F WA F
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Table 1. Summary of Purification steps

Total Total Specific Yield Purification

Fraction  activity protein activit

o) (mg) (univimg P (ol
Crude 17.82 306 0.58 1000 1.0
extract
Sephacryl 15.18 19.8 077 85.2 1.33
S-200
C M - 10.87 0.83 13.1 61.0 22.58
Sepharose
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Fig. 1. Effect of pH on activity of acid phosphatase
from welsh onion The buffers (0.1 M) used are as fol-
lows: pH 3.0-6.0, sodium acetate; pH 7.0-8.0, Tris-HCl;
pH 9.0-10.0, sodium borate
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Fig. 2. Effect of pH on stability of acid phosphatase
from welsh onion The enzymes were incubated at 4°C
for 24 hrs at various pH values, and the residual activities
were measured at standard assay condition
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Fig. 3. Effect of temperature on activity of acid phos-
phatase from welsh onion The reaction was carried out
at pH 5.5 for 30 min at various temperatures
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Fig. 4. Arrhenius plot of acid phosphatase from welsh
onion
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Fig. 5. Thermoinactivation of acid phosphatase from
welsh onion The enzyme was incubated at pH 6.0 for 10
min at various temperatures and the residual activities
were measured at standard assay condition
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Table 2. Substrate specificity of acid phosphatase
from welsh onion

Table 3. Effect of metal ions on activity of acid phos-

phatase from welsh onion

Substrate (2 mM) Relative activity (%)

Metal ions (10 mM) Relative activity (%)

p-Nitrophenyl phosphate 100.00
5'-ATP 1.26
5'-ADP 0.47
5'-AMP 0.79
5'-GMP 0.47
5'-IMP 0.31
3-AMP 0.15
Phytic acid 0.79
B-Glycerophosphate 0.94
a-D-Glucose-1-phosphate 0.47
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Fig. 6. Lineweaver-Burk plot of acid phosphatase with
p-nitrophenyl phosphate as a substrate
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Control 100.0
NiCl, 72.3
CaCl, 94.3
MnCl, 58.2
CuCl, 0.0
ZnCl, 3.8
Ba(Cl, 77.8
CrCl, 0.0
HgCl, 328
CoCl, 85.3
MgCl, 923

Table 4. Effect of various inhibitors on the activity of
acid phosphatase from welsh onion

Inhibitor (1 mM) Relative activity (%)

Control 100.0
Sodium citrate 94.8
Sodium tartarate 924
Sodium phosphate 74.3
Sodium pyrophosphate 60.4
Sodium trimetaphosphate 95.0
Sodium metavanadate 40.3
Ammonium molybdate 17.1
EDTA" 86.4

"Ethylenediamine tetraacetic acid

Table 5. Effect of NaCl concentration on activity of
acid phosphatase from welsh onion

NaCl conc. (%)

Relative activity (%)

0.0 100.0
0.5 96.9
1.0 90.7
25 81.2
5.0 79.2
10.0 74.3
15.0 67.3
20.0 58.8

5 AP o] X a = i rH(Table 5).
e <%
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