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Purification and Characterization of Trypsin Inhibitor from Alismatis Rhizoma
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Abstract

A trypsin inhibitor was isolated and purified from Alismatis Rhizoma which has been used as a galenic for diuretic

and antiphlogistic. Purification was carried out by 0-80% saturated ammonium sulfate salting out, DEAE- cellulose

ion exchange chromatogrphy, Sephadex G-150 gel filtration. The molecular weight of Alismatis Rhizoma trypsin
inhibitor(ARTI) was estimated to be about 23,000 Da by gel filtration and SDS-PAGE, it must be monomer. ARTI
was stable at 0~60T, but at higher temperature its activity was decreased about 35%. When benzoyl-dl-arginine
p-nitroanilide was used as a substrate of trypsin, half-maximal inhibition of ARTI was observed at 0.071 M. ARTI
inhibited the hydrolysis of trypsin non-competitively and Km value was 0.81 » M.
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Fig. 1. DEAE-cellulose ion-exchange chromatogram of
Alismatis Rhizoma trypsin inhibitor.
The inhibitor sample obtained by ammonium sulfate
precipitation was applied on a DEAE-cellulose column
in 25 mM Tris-HCl buffer (pH 7.4) and eluted with a
linear gradient of NaCl(0~1 M in the same buffer) at
a flow rate of 20 ml/hr
@®: absorbanec at 280 nm, — : NaCl concentration
A: inhibitory Activity
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Fig. 2. Gel filtration chromatogram of ARTL
The inhibitor fraction obtained from DEAE-cellulose was
chromatographied on a Sephadex G-150 column (1.6 X 88
cm) equilibrated with 25 mM tris buffer(pH 7.4) at flow
rate of 10 ml/hr
B trypsin inhibitory activity of ARTI C: absorbanec at
280 nm
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Fig. 3. Electrophoretogram of purified ARTI on SDS-
polyacrylamide gel.
The marker proteins were:
A: hen egg white conalbumin (76,000)
B: bovine serum albumin(66,000)
C: hen egg white ovalbumin(45,000)
D: rabbit muscle GAPDH (36,00)
E: trypsinogen(25,000)
F: soybean trypsin inhibitor(20,500)
=: ARTI
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Table 1. Purification of trypsin inhibitor from Alismatis Rhizoma

e Total Total" Specific activity Purification Recovery
Purification steps ] . . . o
protein(mg) units (units/mg protein) (folds) (%)

crude extract 3880 8294 2.14 1 100
(NH4)2S0;4 precipitates 261 3747 14.36 6.71 45.18
DEAE-cellulose 36.8 1891 51.39 24.01 22.80
1st Sephadex G-150 gel-filtration 94 99 105.96 49.51 12.01
2nd Sephadex G-150 6.3 817 129.68 60.60 9.85

"One unit was defined as the amount of inhibitor that causes the loss of 1z ml substrate per minute under specified condition
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Fig. 4. Molecular weight estimation of ARTI by Sephadex

G-150 gel filtration chromatogram.

A: aldolase(153,000), B: bovine serum albumin(66,000)
C: carbonic anhydrase(29,000), D: cytochrome c(12,400)
—: ARTI
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Fig. 5. Molecular weight estimation of ARTI by 12% SDS-
polyacrylamide gel electrophoresis.
A: hen egg white conalbumin(76,000), B: bovine serum
albumin(66,000), C : hen egg white ovalbumin(45,000), D:
rabbit muscle GAPDH(36,000), E: trypsinogen(25,000) F:
soybean trypsin inhibitor(20,500), <: ARTI
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Fig. 6. Thermal stability of the purified ARTL

After ARTI solution had been incubated at various
temperature for 10 min at pH 7.4, the remaining inhib-
itory activities for trypsin were measured.

Table 2. The inhibitory activity of purified ARTI and com-
mercial soybean trypsin inhibitor with various

concentrations
Concentration Inhibition (%)
of inhibitor ()’ ARTI Soybean

5 0 31.7

10 0.6 49.8

20 18.8 82.8

30 414 84.2

40 454 84.7

50 57.7 84.7

*Concentrations of used ARTI and soybean inhibitor were 0.2 ng
/mé and 2 mg/m{, respectively
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Fig. 7. Inhibition of p-nitroaniline formation by ARTL
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