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Fig. 1. Polyacrylamide gel densitogram of the purified
proteinase inhibitors on Sephadex G-75
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Fig. 2. Trypsin and chymotrypsin inhibiting activities in
polyacrylamide gel slices of purified proteinase inhibitor
on Sephadex G-75.
@@ :TlAand M : CIA.
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Fig. 3. Ion exchange chromatography of the purified pro-
teinase inhibitors on DEAE-Sephadex A-50.

@—@ : Absorbance at 280nm, Il : TIA and — - — : NaCl
(M).

Table 1. Amounts and proteinase inhibiting activities of
Bowman-Birk type mhibitors from 100g soybean meal

TIA/mg CIA/mg TIA/CIA

Crude extract 7.04g 496 167 3.0

Sephadex G75 | 254mg 1,393 1,100 13
DEAE-Sephadex A-50
Peak Isoinhibitor

1 1 4.7mg 231 78 3.0

2 I 5.7 » 435 15 29.0

3 il 54 310 251 1.2

4 v 3.6~ 339 88 3.9

5 V,VI 153~ 1,008 338 3.0

v 528 90 59

VI 818 48 17.0

6 VI U39 » 1,799 1,765 1.0

7 VIII 377 128 58 4.0

TIA : Trypsin inhibiting activity, CIA : Chymotrypsin inhibiting ac-
tivity.
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Fig. 4. Polyacrylamide gel electrophoi:tic patterns of
fractions separated by DEAE-Sephadex A-50.

G : The purified proteinase inhibitors on Sephadex G-75.
1~VE : Band number.
1~7 . Fractions on DEAE-Sephadex A-50.

A ¥ inhbitor?] 4L 254mgolglom DEAE-Se
phadex A-50¢ 23] +4%e¥ isoinhbitor®] &
37~439mg o 24 ©] % inhibitor VIlo] 43.9mgo =
A FiFo] F3ktH(Table 1).
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hibitor(BBITD 2 A=Y o™ o]= oin=il £4,
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VIo] olo] TIA7} 7z} 518, 8782 714 =gtout
CIA7} 903} 482 trypsin?} chymotrypsing 22 H|&
Z A&t BBIT"¢ = th& 99 inhbitor2 F=3%
#ch Inhibitor M-S A3 FAHEE oy TIA/CIA
7} 1224 BBTI®H AR Ze2 ®Holn 19 in
hibitor I, I, VI, VII-& TIA/CIA7} 30]4+© & inhibitor
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V, Iz} o] trypsin#} chymotrypsing: FA|of 3]
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Inhibitor VI(BBTI)2] AZ

1) otmlmal 24

Inhibitor VI 9] olm|=4F AL moleld olo|iAt
residue® ¥ A|3}ed Table 261 LrEbU gt

Asx®} cysteine2 Z+Z} 12 residueE4 ALY Fo)
2gEo] o His, Gly, Val, Met, lleo] 22z} 1 resi-
due2 4 o}mi=ite]ict. Inhibitor VIIQ] ofm] At
242 % o= residue FolA Odani5¥3)
Hwang 5?2 BBTIo| tigt A4g Bilo] 8|5l 2~4
712) z}Fo)7} AL cysteine, glycine, proline, Glxo| A 1
~2718] o7t ot thE ofu| =4t residue £

SR,

Table 2. Amino acid composition of inhibitor

(residue/mole)*
Amino acid Inhibitor VII BBTI-1 BBTI-2
Lys 5 5 5
His 1 1 1
Arg 2 2 2
Asx 12 11 12
Thr 2 2 2
Ser 9 9 9
Glx 6 8 7
Pro 5 6 6
Gly 1 0 1
Ala 4 3 4
Cysl1/2 12 14 14
Val 1 1 1
Met 1 1. 1
lle 1 1 1
Leu 2 2 2
Tyr 2 2 2
Phe 2 2 2
Total 69 71 73

* . Calculated for a molecular weight of 8,000° 2,
BBTI-1 : Odani et al.(1973).
BBTI-2 : Hwang et al.(1977).
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Fig. 5. Trypsin and chymotrypsin activities remained in
inhibitor VI solutions of different concentration.
@—® : Trypsin activity and [J—{] : Chymotrypsin activity.

3) Dissociation constant

Trypsin % chymotrypsin®] ¥ =& TA3}al inhibi-
tor VI-E F7FAI7]H A 2&E3E 2 proteinase?] &4
5 A3 A= Fig 691 Yehdglch BBTl= F
70 9] proteinase®t 22+ 1: 19 mole B]Z complexE
%/33hc}0, B inhibitor Vo] A A BBTIY 0] &<l
Heyormz o859 1.1 complex FHFEE AHllF
Aol AHRE dFow IEPon 1 FEE typ
sind 375ug/ml, chymotrypsing 35pg/mio|¢ict. Z+
FoolA A& HIAEAHEE  trypsin 85,
chymotrypsin& 195% % JElygth IP 2 I+P(0 in-
hibitor, P : proteinase) o]z} & uj dissociation constant
Kee 747 917x107°M, 514x107°M= A4t5 et
o]+ Kunitz¥ trypsin inhibitor2] Kyzk 2.6 X 107°M'®
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Fig. 6. Changes in trypsin activities due to the amount
of trypsin added in solutions containing inhibitor VI and
chymotrypsin. '

Chymotrypsin concentration :
275ug/ml.
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Bowman-Birk type proteinase inhibitors from soybean : Isolation and partial characterization
Ki-Bong Choi and Su-ll Kim(Department of Agricultural Chemistry, Seoul National University,
Suwon 440—744, Korea)

Abstrat : Eight(I through VIII) of Bowman-Birk proteinase inhibitors have been isolated from
soybean with DEAE-Sephadex A-50. Inhibitor VII was a typical BBTI, showing high cysteine con-
tent(17% /mole) and low trypsin to chymotrypsin inhibiting activity (TIA/CIA =1.0) with the inde-
pendent reactive site to each enzyme. Dissociation constant of trypsin-BBTI and chymotrypsin-
BBTI complexes were 9.17 X 10™M and 5.14 X 107®M, respectively. Inhibitor VII was extremely
heat stable. Six hours heat treatment at 100°C caused only 50%decrease in it's original inhibiting
activity. Except inhibitor III, 6 other isoinhibitors differed fromia typical BBTI in TIA/CIA values,
rangigg from 3 to 29.



