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ABSTRACT

The trypsin inhibitors were partially purified from the seeds of Canavalia lineata
by acid precipitation, acetone precipitation and Sephacryl S-100 chromatography
and separated into four different ones(IV-2, M-1 and M-2) by DEAE-Sephacel ion
exchange chromatography. The purification of them were 84.5-(I-1), 63.4-(II-2),
14.1-(IV-1) and 276.1-fold(IV-2) respectively. The molecular weights of them were
estimated to be 18.6 kD(I-1), 11.3 kD(IV-1) and 15.1 kD(IV-2) respectively by
Sephacryl S-100 gel chromatography. The Km; values for inhibition of trypsin by
them were estimated to be 2.31 mM(IM-1), 1.20 mM(II-2), 0.53 mM(IV-1) and
4.87 mM(IV-2) respectively and the Vmax; values were 244.2 unit(Il-1), 198.4
unit(m-2), 138.7 wunit(IV-1) and 327.4 unit(IV-2) respectively. These results
suggest that IM-1 is noncompeptitive, MI-2 and V-1 are uncompetitive and V-2 is
competitive. All of them inhibited not only trypsin but also chymotrypsin, although
they showed remarkable selectivity for these protease depending on substrates.
However, chymotrypsin was more inhibited than trypsin by -2 whereas trypsin was
further more inhibited than chymotrypsin by IV-2 when azocasein was used as a
substrate. These results suggest that IV-2 is a Bowman-Birk type and the others(Ill
-1. V-1 and M-2) are Kunitz-types.
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Protease inhibitor&< protease’} 71&
7} ¥+2¥ d proteased £F R FE
slo] A2 AAs= BEHE protease’}t 7l
Ay A8 £ =2 WA proteasedt E
#& 3AY proteasest 1ol AFF F
ol A tA AFSte MAHEe FYS
sl HH o2 proteased AL <A
@t} (Bewley and Black, 1978). °|&
T 48 vAE 5o FRYsA FEHA
doun Aoz vtilaz 22l UcH(Toshi
et al., 1991). & - AEZRE 4 g
o] protease inhibitor&2 4t 9 Eof vlu
A T HEA(EAF 6 kD~12 kD)<
Eo BT nEA(EAF 20 kD~60
kD)2 d¥s 2 (Kassell, 1976), X
protease?] #3o wetAq Z7] & o
dehol oA 712E 3 e Aoz g3A
it

B2 Fo AAPAE FAAE protease
o] 222 A slE inhibitor BN Al &4
3tn o, 53 F3, 7Ex I A8 F:Ab
U 73z 22 AR o gL ez ¢
#HA 2 H(Ryan, 1981). Inhibitor ©¥3&
9] dgo Udde LFolY FE T 1|4
o 2z 8o dig We] 71%, endogenous
proteinase°] 9§ 9 R xF, A
dadaxe 7l Fol de HoR LA
2 UtH(Wilson et al.. 1985). 2 &¢]
inhibitor ¥4 Fo 2 &2z A Fof 3
U7} trypsin inhibitor®4 A/ &x o] &
A3tE trypsin-like enzymed 2&3 A
7t dde F¥T 9o %3 (Shain and
Mayer, 1968), endogenous proteinase9
288 AdAEA gedes Rux oy
(Baumgartner and Chrispeels, 1976),
trypsin inhibitor7} F&9¢ 43 &AL

trypsing ZAsHA JASIEZ A Ee| wo] B
Az p2=Ez YdvH{Ryan, 1981).

M, Canavalia®g 2 E& lectindy €%
?l concanavalin AS} vlTh¥lAl olu] - 4kl
canavanines &3 o] ol O A
F71 &ws AgEln 9ol Concanavalin
Av BouAn ARE + de EHE g
o] HEF En ol g HMEE 23
3= A3 & 7H4 2 Aev(Richard. 1981)
&5 Z2F W9 proteinased AFH4E 7}
At} (Karen et al., 1983). Canavanine<
arginine9 guanidino-oxy AHA 24
concanavalin AS} t]-#o] Hgglole 2 &
1g F-HE ol2e oY AEAA g4}
A zA4e Jehle Zdeg dexn 9l
(Rosenthal, 1977). Z#{Y}, canavanine
7 Hel g4 Edz A4 F de
protease inhibitorel gt AFE o}F 7R
AYE w7t vk TUole Canavaliag A&
2 AFzol Rete NAF(C. lineata)lA
canavanine WA} proteaseo] ¥ <A77t
&g vl thH(Kwon et al., 1986: Koh et
al., 1993: Koh et al., 1994). 53], sivig
FAE ZAgo =A3= BApNAaseE trypsin
He A Ao] thE2AY serine protease® 3
#(Koh et al.. 1994) BApNAases Fat W
9] trypsin inhibitorsle] #AE &Y "
7} 3lev . concanavalin Ax e} 8Y ©]
F oRE A olfHed Fa U
trypsin-like proteaseo| &M & E3l= A
@At L/EE9 trypsin® chymotrypsin
of o8] A ;= o2& concanavalin
A9l E&#7} trypsin inhibitorol ol&f <A
He Aoz 43 slel(Koh, 1990) TH%F
Bol A3t THIA protease® trypsin
inhibitor2te] #Ae]l A AFr7t 2F€n
At}

et & AFdMe SdWFE FA Wl
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4B EXtol M Trypsin Inhibitorel 224 9 £4

A8t trypsin inhibitor®S FEA A3
2]® trypsin inhibitorsel A&AE v
3 trypsin® chymotrypsinol Wg o
| S ZAEATH

FJ BT
e

2

1. A8 9 434y
1. AE

B Add A& &Y F(Canavalia
lineata) E2e AFE vl oM 2|33t
Ab o] BEslHA Algsdc)

2. Trypsin inhibitorel %

Zzto] ZA)3st+ trypsin inhibitord F
2£ Richard® #¥(1991)e=2 Fx @7
10 mL9 0.1 M borate &¢&&9(pH 8.0)

3 ogtel MeJAE Wa okl @ F 4TAHA

10,000 x g& 30 ¥ d4d¥elsted 4y
g Haln, AL 80TA 10 ¥ 8
X 4 TAA 10,000 x g& 30 ¥7 4%
23le) de AANAL Ag2 ALIHEATY, 1
2l3  protease inhibitor7} ¥dl Z§F A
& o|&3d 80THA 10 ¥ ¢ €xEE
iga=

3. Trypsin inhibitor® %% |

Trypsin inhibitor 2&l& AF AAY, o}
A€ MY, Sephacryl S-100 A o3 2
2at¥1#3, DEAE-Sephacel G-100 ©]
¢ g zzvEaYdz 3, °lE
A AL 4TAAN YAt

Trypsin inhibitor A& €9 100 mLol
0.1 M HC1& #7319 M pHE 5.022 =
A F X 10,000 x g2 30 £+ YL
of 4k =4 AAse BB¥AE AAAT
2 AAdd 1 M NaOHE 7139 pHE

8.002 ZH% ¢ dAPeslq YAAE $
ek A AA Yo A& AR ol E

24 HIEEIEAM olME Fx7t 40%7) 5]
T2 3 F AAERIE NS d3 oA
B 5%7 80%7t HEFE olHES A7
T oA YR FdES dAdd. olE
AXMEL 0.1 M borate 38 (pH 8.0)
30 mL2 Stk ofdE HAd s L2
£42 0.1 M borate ¢F£d(pH 8.0)2
2 #38AZ Sephacryl $-100 & (¢ 2.6
cm X 95 cm)ol loadingdld Y3 &3
fdoz S2AZTE oW Y Y £&FL
6 mLolx At & £E& A% 5 mL
2 slgdel. zt £ trypsin inhibitor &
4E 23%n BYo e FYE Rol §8
DAl o]l & ATt flo AN L
trypsin inhibitor28& 0.1 M borate €%
£99(pH 8.0)22 #HAZ] DEAE-Sephacel
HAHP@D 1.6 ecm x 81 cm)o loadingdtxz
Y ¢34 100 mLE Ao & F, 100
mLe FYF g¢FEA(NaCle % 71&
711 0~0.1 M)ez &&AIZ. ojd z ¥
Y F £2F2 5 mL ol £F £ A
% 15 mLZ 39t 2t 88 inhibitor
g4E Z33d Aol & EYEL Rof
trypsin inhibitorel 54& ZAlstgdoh.

4. @93 I¢F %

chulal ke Lowry $(1951)9 #y &
7122 3o FF3Hc. 5. A8 0.5 mLel
10% trichloroacetic acid(TCA)E 0.5
mLE 7}8t3a 10,000 x golA 10 ¥ &<t
A3 dlAE AHAAT 2, YA L
0.5 mL9 1 N NaOHE 7}& ¥ 0.098 N
NaOH, 1.96% Na2COs;, 0.027% Na,
K-tartarate, 0.01% CuSO.& E @3l &
4 3 mL & 0.5 mL phenol reagent& &
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gata] A geA 30 B2 93AD H 700
melM  FBE(0OD)E ZAH8 3, bovine
serum albumin(BSA)E HTAIREE 3o
o9y FFE AEIAGD. oiwt, DEAE-
Sephacel S-100 °]2 w$ AZrlg Iy
g ¥Fed m-1, m-2, v-1 28z V-2 ¥
geo] oA ke Schleif$ Wensink
(1981)9] wHoZ 280 me 260 nmolA
{25 (0OD)E &334 A&stdet.

5. Trypsin inhibitor 84 3%

Trypsin inhibitor® #4-& Nielsen®
Liener(1984)9 %YL EUZE A3},
Z 0.18 M Tris-HC] ¢34 (pH 9.0) 1
mL, 180 mM CaClz 0.2 mL, 9 pg/mL¥9
trypsin 0.2 mL, inhibitor &% 0.2
mL, 28l 9 mM No-benzoyl-DL-
arginine p-nitroanilide(BApNA) 0.2 mL
< EFFT F 40T F2FA 1 A 30 ¥
¢ #gAA2 30% acetic acid 0.5 mL
< 718t gE& FA A v 410 mmol
A E3x=(OD)E &3t 4L 189
£#%(0D) 0.019 HAIE 1 unit® 4%
gl o,

2

6. A7]19% 2 trypsin inhibitore] ¥

34

A71%9 %2 Laemmli(1970)9] W& W
B3l native 2AA A3t 1, SDS7
AAY 15% polyacrylamide A3} 0.025
M Tris-0.192 M glycine ¥5% ¢389Y
(pH 8.3)2 #&3l9en 30me A8E
loadingdte] 4TelA 100 VE 6 Al F
AALE Hol Fo EYFHAT. Trypsin
inhibitore] 942 19683 Uriel® Berges
7b AAR g HEdtd A AIA T (Chan

and Lumen. 1982). &, #ArjgEo ¥
2% trypsin(0.2 mg/mL)el &€ 0.1 M
Na-phosphate €Z 84 (pH 7.4)o] =7}
35TAM 30 & gAY F SHFE 2
3 A3sn, 5 mg/mL2 N-acetyl-DL-
phenylalanine B-naphthyl ester(APNE)
9} 20 mg/mLe Fast blue B salt7} 9] 2
¥ 002 M Na-phosphate 9229 (pH
7.4)° &7 35TelM 30 ¥ F<F @Az}

7. Trypsin inhibitore ¥x18 &3

& AA& 24 trypsin inhibitor® ¥z}
22 Sephacryl S-100 A #Hd| loading
3t EElag oA o] 83 gzt FLIA
AA gt A& o] of BAFY AEe
f-amylase(200 kD), albumin(66 kD),
carbonic anhydrogenase(29 kD). ribo-
flavin(376 D)& At&3sich,

8. da B HAo W trypsin
inhibitor®] 4| 538 &3

2% trypsin inhibitorel ©¥a B3
Ead dig dA S4E Lolrr] $3o
trypsin® chymotrypsin® o] &3&% 1,
trypsin® 71A 2+ BAPNA® azocasein®
chymotrypsin® 71ZZ% N-benzoyl-L-
tyrosine ethyl ester (BTEE)$®} azocasein
< ol&3ld H& FFAAL. olE €4 &
A2 trypsin inhibitor®] #4 &% Wi S
EQz 23 fad JANE dldta] A4
39 h. vt azocaseing 71AR & A $e
BApPNA tizlel 2% azocasein® 0.2 mL&
Wi 1 A 30 B B9 wgAIn 4 ¥
30% acetic acid 0.5 mL& 7}3le] QA4 E
2lgtn 43 de EF=(0D)E 340 molA
24&9n, BTEEE 712z @ =
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A2 EXA Trvpsn Irnibitore] SR L =

075 mM BTEE?ZF €9 2+ 0.1 )l
Tris-HCHpH S8.M&E&N | ml, 75
mM CaCl. 0.2 ml.. inhibitor&% 0.1
ml. el 5 pe/mL chymotrypsin 0.2
ml S Yo wheAl AF 10 ¥ e 1400
el 4 FERE(0OD)E monitoringdhel EHd

& wHagT
. Az gl a3
1. Trypsin inhibitorel A71d% A&

AIB(C. lineata)?] A Ulo EAlste=
trypsin inhibitor® polyacrylamide 2 #
719 E #HEE xAEEY. o 23, ddF
o] trypsin inhibitor ¥1Z& 5 WZ &<
lon] diFfe Wi gArte EEth(Fig.
1). 2y %9 trypsin inhibitorg$
A7l olEel wel [, I, M, V 2§22
FredE o, MY Fe trypsin inhibitor
wle 5 749 A7 olFxe T trypsin
inhibitor 4 7§19l &7 REXo 2 4R
Aok, &, v E F&A9 trypsin inhibitor
Hees e 2§ 1 1 78, 2§ O 1
M, 2E M) 2 4, 2F Vo 1 7l W=
7 dAgE ¥ ¢ Jdoew aF mI Vb A
hHog e 4L HAY FH, HYF
¢] trypsin inhibitor@4& F2 1 W& 7]
Fog 3dtol U5 4R vludd HYE
AAAH 2 Z inhibitor 84 sl Fo] o
o e #HA3) e HAINE Hrt o
1% FAotes AT AL FFol dFE
44 Age g Agstd € W AW E Fa
inhibitor #&4& 5o vt 3

[ 3> A
dag o4 ey,

£

lo

2. Trypsin inhibitor®] Y734

Mg el a9 el EMeE = trypsin

- |

- []
-

alV

A B A B

Fig. 1. PAGE patterns of trypsin inhibitor:
in the seeds of Canavalia lineatat\)
and Glycine max(B). 1~V represent
the protease inhibitor groups in
terms of increasing mobility toward
the anode. Thirty mico liter of
unboiled crude extract was dircactly
loaded on the well.

inhibitor&& HAst7] Hste] b 3y,
olMl & AMH . Sephacryl S-100 M ¢l
AzolEad s, DEAE-Sephacel & ¢t
AgvtgaygAE AAeGchHTable 1), L
Azt A AP 93te] 20.2%¢) vh ol
AMAEY  trypsin  inhibitor  #7dfas:
54.4%2 o}z pHe wWaho) vlgteh -
inhibitor7b &4 ATE oAl A Aol ofef
delaiol ahare 29 & 488 myeir #7
el 3.4%7F ol o] ool whl el
A A=A e, inhibitore e a4 3
9l 13.2% 2 Ade 24=5A. o vhald
Sephacryl S-100 2 o3} Z2uhiE el 3]
olsle slubel F9 peakst 4~5 kel viA
& peak® #2EY 1 (Fig. 2), & peak?!
28~35H 39 specific activity?t 27.0
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Table 1. Purification of trypsin-inhibitors from the sceds of Canavalia lineata.

Total Total Specific Recovery Purification
Procedure activity protein activity
( unit') (mg ) (unit'/mg! KR { fold )
Crude extract ND* 143.30 - - -
Heat precipitation 72.1 102.00 0.7 100.0 1.0
Acid precipitation 39.2 &1.40 0.5 A 0.7
Acetone precipitation 9.5 488 2.0 152 28
Sephacryl 5-100 8.1 (.30 27.0 11.2 38.0
DEAE-Sephacel G-100
V-1 1.5 0.15 10.0 2.1 14.1
V-2 59 0.03 196.0 8.2 276.1
m-1 1.2 0.02 60.0 1.7 845
m-2 0.9 0.02 45.0 1.3 63.4
" One trypsin-inhibitor unit was defined as JO.Dy 0.1 seed under the assay
gpndition.
- ND : No detection.
. H(Fig. 3). &, 5~15¥ & (V-1), 15~
| o e 35W E8(N-2). 86~44¥ RE(D-1) I
. B am 51-56W BE(I-2)M B4 peak:
E . !. 3 eyt o5 ¥2]8 trypsin inhibitor &
g, | § AN N-27b BAEs 480 7zt 276.1
| ~ 3 38248 vl WA AFEit AR Frad
i E T§ o M2 13%9) H5EE el Y R
R E R V-1 FAEF 1412 b2 2o
: T e - ° Eg NV-2° ¥ A9 ¢ 0.03 B A3
o M-17 mM-2¢ #4892 specific
Fig. 2. Elution profile of trypsin inhibitor from

Sephacryl S-100 column. The active
fraction from acetone precipitation was
applied to a Sephacryl S-100 column.
Proteins () were eluted 5 ml/
fraction and trypsin inhibitor activity(-
B was measured as described in the
text.

o2 ol Uy wldgo] AAHY}, =
oz Zzolgadxz #2Hd P trypsin
inhibitor #3%£& =o} DEAE-Sephacel
G-100 ol ¥ A=ZvEIaHIAE HAF
A% 4 N9 trypsin inhibitorZ® #2152

activity?} 196.0 unit/mg & °}F 2 ¢}
. trypsin inhibitord BA IH D B2
BAE 4 FFY trypsin inhibitord #719%
e HY olg thiido] 2§ MM 2 7He
Ho(M-13 M-2)2, 28 VoA 2 719 W=
(V-13 vV-2)2 ¥2JsJAkFig. 4). 28y
Fig. 1aM 2§ 13 2§ 09 trypsin
inhibitorg2 @1} 4 el o|F Adso], 1§
13 2F0E 9% 89d Qizkgl Aoz f@oy
ok ool whale] VIES V-13 V-2& x£3
o2 BHE HAE: 9ol B2 trypsin
inhibitorell vlgtd HPAde) BuHez g
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Fig. 3. Elution profile of trypsin inhibitor from
DEAE-Sephacel  G-100  column.  The
extract isolated from Sephacrvl S-100
chromatography was applied to
DEAE-Sephacel G-100 colunmn. Proteins
(e } were eluted 6 ml/ fraction and
trypsin  inhibitor  activity(-llF)  was
measured as described in the text.

RAog Bt £ N-28 @ -4 F 9%
2l gl dia HHHel =& ¥ ofe}
33 Ao gPgozEr m¢ & 4L e
HoZ Heol YT FAellAM dilld s &
Ao i trypsin inhibitord F8 &<
Fyste Aoz gud),

3. Trypsin inhibitore £A4]

Sephacryl S-100 2 ZzZvlEddE %3}
o doja z} trypsin inhibitorel #zbEe
18.6 kD(Im-1). 11.3 kD(IV-1), 15.1 kD(IV
-2)& ¥o tR#o] 10~20 kD Atole) A7E

ztn A Fig. 5). M-2¢ EAHFHS 3
T gRey A #IAHAA  Sephacryl
$-100 A zZrtEaHAAM F2 peak?

3]

8~35 #Eo EFHBEE of HA 10~

20 kD9 A7IE 7t4 Aoz #AdHEY. o=
Lutx o8 protease inhibitore ZZ7|7p 8

kD~20 kD9 EA4¥ LA "ri(Laskowski
et al., 1978).

(1| | ——— ——— - ——

| |

+

A BCDETF G H

Fig. 4. Electrophoretic analysis ol the
sequential  purification  of  trvpsin
inhibitors from seeds of Clnavilia
lineata. Lane A, extract altcr heiling
at 80T: Lane B. extract after aciid
precipitation:  Lane . .J0- =0
acetone precipitation: Lanc 1) clute
from S-100 column: Lines k. F. G
H: pooled trypsin inhibitor fractions
from DEAE-Sephacel G-100 column
a-d indicate the trypin inhihit-
bands obtained from the peaksclil 1.
M -2, V-1 and V-2) in Fig 3.

¥2]& trypsin inhibitor7} trvpsinit i
Arlel Atz vjRle &g Storhl ] e}
o 71349 = F gty trypsin$! S Y
312 Lineweaver-Burk plot# #HAdstsict
(Fig. 6). Trypsin® Km#&2 inhibitor’t
< o 2.35 mMel¥ ey, inhibitoris %7t
#& 9 Km &2 231 mM(M-1). 1.20
mM(II-2), 0.53 mM(IV-1), 4.87 m\I(I¥
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Molecular weight,D

100 ! T T T T T >
04 08 08 1 1.2

=]
o
N

Fig. 5. Molecular weight estimation of the

trypsin inhibitors by Sephacryl S-100
chromatography. A to D represent p
-amylase(200,000 D. A). albumin
{66,000 D, B), carboxy anhydrogenase
(29.000 D. C). and riboflavin(376 D,
D). respectively.

-2)8 JERA R, trypsin®  Vmax@Z
inhibitor7} $1& @ 31.1 unit. inhibitor
2 HA¥E d Vmax@2 244.2 unit(
-1). 198.4 unit(MmM-2), 138.7 unit(lV-1),
3274 unit(lV-2)€ el Trypsin
inhibitor7} §1& w9l Km#&t. Vmaxatzl vl
wdte] EH M-12 Kmigte ¥lS:3ly Vmax;
U ol v AP ANE B m, M-2 &
V-1 Kmi#&3 Vmax;@k &F ¥& 24

2.0,
20 |
{
1.5i
1.5 -
- = ! o
= . i I
S0 £ z 1'°’ '
E e = | ,‘ @
e { B
0.8 051
- |
i

%1 oo 01 a2 R X —y 0.1 0.2

15, mM " 1/8,mM"
A B
20
P z.oi
1.5 1.5
§.'1 o T §. 1.0 .“
Z B 2 v
ﬂ: ’,’;‘r.
05 05

%% o0 o1 o2 °%1 o0 o1 o2
1/8, mm"! 1/8, mm!
C D

Fig. 6. Lineweaver-Burk plots of trypsin
in the presence (--) and the absence

—

(L) of the trypsin inhibitors. A:-1
B:M-2 C:IV-1 D:N-2

vHERY A e RIon V-2
Kmigt& 3 Vmaxigh& ¥ $=8A Vel
AAA Al Heolg Aoz dAdg] )
g#H . trypsin® chymotrypsinel o
trypsin inhibitor® G 54& <olr7]

NEPE

Table 2. Inhibition of trvpsin and chymotrypsin by the purified tryvpsin inhibitors.

Trypsin inhibitor activity, unit®

Protease Substrate -
m-1 m-2 V-1 V-2
Trypsin BApNA 13.0 3.3 1.2 10.1
’ Azocasein 19.5 6.6 2.1 30.3
Chymotrypsin BTEE 13.0 1.7 3.3 65.5
Azocasein 21.2 11.8 2.3 2.7

* The units of trypsin inhibitor activity was defined as JODye 0.1/1¢ protein for BApNA, JODay.
0.1/mg protein for Azocasein and JODyw 0.1/m¢ protein for BTEE. respectively.
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42 ZE X0t Trypsin Inhibitor] 28 & 4

dated 71d g dejdle] A YL AL
HAcH(Table 2). 22 A#, Fxe Aol 3l
o E2Z"d R2E trypsin inhibitor7}
trypsin® chymotrypsin 25| oA 2&
S 2D olE9 oA 4L AlEH 7[R
w2l = #elzb AR &, trypsino] HE
trypsin inhibitor®l <#l 248 BApNAE
Az g W m-13 vV-27F A e
You mM-2 9 V-1elXe @A vetson,
azocaseing 7I1AE & e V-2014 7t
A wA Jdelgen M-1& NV-29 2/3 &7
£ H91, MmM-2 ¢ N-loAE BAPNAE
142 &d9& "ol ol st =EJ
chymotrypsin® W3 94 ¥4 BTEEE
1Az e o V-200A JH A el
on M-1& 1/53718 2, M-2 ¢ V-1
€ trypsinolM azocasein® 7132 P& Wt
v 53 A $AE BRIy azocaseing 7|
Az H& de M-13% mM-27}1 A 4ol =
gteny V-13 V-2l R23tth. Azocasein
& 71£22 &9 trypsin® chymotrypsinel
3 JAEHE Mz v BH trypsinolA
M-1& JA 4o} vt A72 g4 Jebx
ou V-1& ¥s@ A7 BA JEwt o
2l M-2& chymotrypsindld 4 Yelge
U V-2 23]3 trypsindl A7t g8t} #E
ele2jute] HajoA 2@ trypsin inhibitore
2% azocaseinol & A7} trypsinel o

e 100% AA #4E& Holm chy-
motrypsin®l WM e HF Ax 4L
ERRR] gdokevt(Park et al., 1994) 2 4
HAM = F proteased] il ZHF x|
B4 Holu V-20A4 73 A Jepgt
¢H, diFoM trypsin inhibitorg(8 &
#)& chymotrypsin dA T} g trypsin
AAEE HUE 9 Z57} chymotrypsindl
A HEoh trypsind tidiA & A 4 &
Bd Bowman-Birk¥22 B1d vy} itk
(Choi and Kim, 1990). z18{y} alZelrM =
ANHo2 B o trypsin® chymotrypsin®l
sl dAos & oAal AL Holxe
%ol 4 789 trypsin inhibitor&2 Z7] t}
g oA 54& R Aoz wojun &y
ZoA Beld V-2 HW stEEelg vk
3 A2 chymotrypsinB. o} trypsinol A7}
2 9AE Boln et azocaseing 7]
A2 & A3g vizdle ¥ V-2¢ He$e
) FellMel o] chymotrypsinola ®Hrt}
trypsino} disA ¥ dA 4L Helm
glel Bowman-Birk¥ o2 F3gch. a2y
m-13 Mm-2 Zielz V-12 chymotrypsin
dM7t v & AFAE Holm U°oJA Kunitz
o 7l71g Aezg R

ole] M F F A9l trypsin inhibitore
E£3¢& 893t (Table 3). ¥2|3 trypsin
inhibitorE& #xt@eo] M2 & ¥ ols,

Table 3. Properties of purified trypsin inhibitors.

Trypsin inhibitors

Property m-1 m-2 V-1 V-2
Molecular weight 18.6 kD ND 11.3 kD 15.1 kD
Kinetic parameter® Km; 2.31 mM 1.20 mM 0.53 mM 4.87 mM

Vmaxi  244.2 unit
Inhibition type
Inhibitor type Kunitz

noncompetitive

198.4 unit 138.7 unit 327.4 unit
uncompetitive uncompetitive competitive

Kunitz Kunitz Bowman-Birk

* Kmi and Vmax; represent the Kma, and the Vmaxa,, of trypsin in presence of

purified trypsin inhibitors.
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Kmi, Vmaxi@gt® A2 g2t trypsing 71
Ao W Azxel eEo MR TOE 7]
oz Hgste Aoz Wudn, :,
azocasein® 7|22 #& o M-13% M-2 2
dn IV-12 trypsin2t chymotrypsin®l
A g AU v A 84S Rojn Y
oM Kunitz3eol 717h-& ZAoZ Hoxe vt
W V-29] ALE I v @4 Holm 9
old tlFe 22 Bowman-Birk¥eoz 3%
4 glt}. &A%t trypsin inhibitors] Ael&
7152 Fx el o8 1] proteasedl %
A ZgsteR| 7l 2ArEojop & leln] o
zZgd dtode Aol F%Ho), By F
5 OUF 2Hae ME NE bioassayd
AR wEHol & Aoz YL,

A 9

8 E(Canavalia lineata) FA )M 4 A
A olME AAHY, Sephacryl S-100 A o
3 azrelEas aglz DEAE- Sephacel
ol @ A2vlEaHHZ trypsin inhibitor
g $edn 54 wid

Trypsin inhibitore V-1, N-2, 1-1,
m-2¢M2 4 e €4 £¥o] &&25UY.
28 #7492 inhibitory FAMZ= 84.5
(M-1), 63.4(mM-2), 14.1(Iv-1), 276.1(IV
-2)o]9l3, Sephacryl S-100 2 &7 ==
ctEafdE $dd d& 4 trypsin
inhibitor®l #¥A3%& 18.6 kD(mM-1)¢
11.3 kD(IV-1) 23832 15.1 kD(IV-2)°I%
t}. Trypsin® Kmge ¥21% inhibitor7t
g€ o 2.35 mM, inhibitor& H7I¥E
Kmigte Z2 2.31 mM(II-1), 1.20 mM
(M-2), 0.53 mM(IV-1), 4.87 mM(IV-2)
o| 2 trypsin® Vmax#-& inhibitor7} $1&
@ 31.1 unit, inhibitor& A718& o ZF
Z} 244.2 unit(m-1), 198.4 unit(II-2),

138.7 unit(lv-1), 327.4 unit(lV-2)2 I
-1 & ¥AAAA dAE, V-13 M-2¢ v
ARAA AdAE, 2z V-2 ZAE A4
A%E Byt

Protease®t 713@& <@ AN
inhibitor7} zt& oA 842 dAdoz M
18 NV-204 #A JYElS 3, azocasein®
7142 39< o m-1, v-12 3% trypsin
# chymotrypsin 254 Hlx3 AL
Bgorl M-2+ trypsin®% chymotrypsin
dA ERoU V-2& 233 ottt webA
V-29 7% Kunitz8& Z3 des yojz
£ Bowman-Birk®-& #e oz F3dr}
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