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ABSTRACT

Objectives : Kyenegum has been popularly used long as the digestive. The purpose of this study was to

investigate the purification and characteristics of protease obtained from Kyenegum crude enzyme.

Methods : Kyenegum protease was purified by precipitation with ammonium sulfate followed
by SP-Spharose ion exchange chromatography. The molecular weight of Kyenegum protease was
estimated by SDS-PAGE electrophoresis.

Results : Kvenegum protease was 3,087 units/mg protein specific activity, 14.5 purification
fold and 9.8 % recovery. The molecular weight of protease was estimated to be 18 kDa. The isoelectric

point was pl 8.97 and values of Km and Vmax of its were 48 mg/mL and 2 units/min, respectively.

Conclusion : The result suggests that the protease obtained from Kyenegum has excellent stability of

temperature, acid and collagen substrate specificity.
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Fig. 1. Ton-chromatogram of Kyencgum protcase with

SP-Sepharose.( = : OD 280nm, x

Enzyme relative activity)

: IM NaCl linear gradient, «

Table 1. Summary of Purification of Protease from Kyenegum

Specific
Total Total activity Recov Purifica
Purification
activity  protein (units ery tion
steps
(units)  (mg) /mg (%) fold
protein)
Initial 1536 038 21756 100.00 10
Ammonium
sulfate 2909 736 40747 1043 19
precipitation
Ion
exchange
222 072 30875 980 145
chromatograp

hy

2. AT a9 EAF

ARG 549 B }
JJr AE AA 52
Ui, TZ}%"l oF 18 kDa 7§ «l "’}a? ?}‘ﬂ."‘éﬂﬁdf}.
wald AN Reld wa 28 & 3
789 @A Z P monomerdE & & AUk
(Fig. 2, 3).

25¢ 99 &2 v

L 1 2 34 5 6 7 8

= 2 WWMMW«F kyeneg

Fig. 2. SDS-PAGE elcctrophoresis of Kyenegum protease. Lane M
T MW

standard, Lane L ; loading sample, Lane 1~8 ; IEX fractions
above chromatogram. (Trisphosphatc isomerase (MW. 26,600),
Myoglobin(M.W. 18,‘400), Lysozyme(M.W. 14,300), Aprotinin(M. W.

6,200).
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Fig. 3. Determination of molecularweight of Kyenegum protease by
SDS-PAGE  electrophoresis.  (Trisphosphate
26000), Myoglobin(M'W.  18400), Lysozyme(MW.  14,300),
Aprotinin(M.W. 6,200).

isomerase(M.W.

. ANE 54

o 547 9 Hess

ARE 49 EAH(EDL trypsin precusorst
cytochrome C2] A% Atelel pl 897(pH 23)E
UebstthFig. 4). AlUlg 249 w345 AU
wE B 549 Ao e A Ex9 o
FE 2ARIY 2 7149 ko) WE 4 =3
3 & 1 3% Lineweaver-Burk ploting3te] ue}
Hoed, KmXe 48 mg/ml, Vmax e 2
mg/min°] A tHFig. 5).

- y = -2.5154x + 24.859

Distanca {cm)
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Fig. 4. Determination of pl of Kyenegum protease by isoelectronic
focusing. (B-Lactoglobulin A(pl 493), Carbonic anhydrase [0 (pl
6.41), Carbonic anhydrase T (pl 6.59), Myoglobin(pl 8.12), Trypsin
precusor(pl 8.23), Cytochrome C(pl 9.59).

y = 0.0241x + 0.0005
A% = 0.9702

3/V(ug Tyr/min)
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1/SI( 1/ mg iml)

Fig. 5. Lineweaver-Burk plot of Kyenegum protease.
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Fig. 6. Effects of temperature on the thermal stability of
Kyenegum protease.
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Fig. 7. Effect of pH on the stability of Kyenegum protease.
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Fig. 8. Effect of substrate concentration on the activity of
Kyenegum protease.

Table 2. Specificity of Substrate on the Activity of Kyenegum

Protease

Substrate Relative activity(%)
Hemoglobin 0
Casein 26
Azocasein 0
Collagen 1000
Gelatin 07
Ovalbumin 202
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6. ANE ELN F& o] & 3

tlo

F 35 ool AU a4 VAe 9%
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Cu2+, Mn2+& Aug i 4L 238 =2
771 A2 2 JehstTable 3).

Table 3. Effects of Metal lon on the Activity of Kyenegum

Protease
Ion Relative activity(%)
Control 1000
Ca2+ 1037
Cu2+ 1149
Fe2+ RB1
Mg2+ . 980
Mn2+ 1025
Zn2+ 103.7
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