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Native-polyacrylamide gel electrophoresis(PAGE)
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Fig. 1. DEAE-cellulose ion exchange chromatogram of SBBPL
Column: 2.6X10cm, eluent: 76 mM Tris-HCl buffer(pH 8.6),
gradient : 0~0.2 N NaCl linear gradient, flow rate : 10.5 mi/hr, fraction
volume : 3.5m/, @: absorbance at 280 nm, l: C.I.A., -*- : salt gradient.
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Table 1. Protein contents and specific protease inhibiting activities
of SBBPI and fractions separated on DEAE-cellulose

Specific protease inhibiting

Fraction Protein con- activity(U/mg) TLA.
tents(mg)

TIA" CLA? CILA.

SBBPIY 100.0 4780.9 1882.3 .25
Fr.1 24 51863 3234 16.0
Fr.1I 75 5166.4 3410 15.1
Fr. III 17.9 5130.8 1893.6 2.8
Fr. IV 432 49447 31770 1.6

UTLA. : Trypsin inhibiting activity, 1 unit is the amount of inhibitor to
inhibit 1 pg of trypsin for 10 min at 37°C.

2C.IA. : Chymotrypsin inhibiting activity, 1 unit is the amount of inhibi-
tor to inhibit 1 pg of chymotrypsin for 10 min at 37 C.

9Soybean Bowman-Birk inhibitor purchased from Sigma Co.
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Fig. 2. Native-PAGE of soybean trypsin-chymotrypsin inhibitor
(SBBPI) fractions separated from DEAE-cellulose column.

Table 2. Protease inhibiting activities of separated bands from
native PAGE of Fr. IV

TIAY CILA? T.LA.

(U/m{ of ext.) (Ufml of ext.) CIA.
band a-c 373 157.0 0.2
band d 479.4 540.2 0.9
band e 104.4 164.7 0.6

PTIA.: Trypsin inhibiting activity, 1 unit is the amount of inhibitor to
inhibit 1 pg of trypsin for 10 min at 37°C.

?C.IA. : Chymotrypsin inhibiting activity, 1 unit is the amount of inhibi-
tor to inhibit 1 pg of chymotrypsin for 10 min at 37°C.

373 U/ml, band 2] 104.4 U/miel ®)s) v-¢- =A] vepsto
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Fig. 3. Inhibition of proteins to antibody binding as determined by
competitive ELISA. BBPI : purified BBPI used as immunogen, Fr.
IV : purified BBPI fraction from DEAE-cellulose ion exchange
chromatography of SBBPI, - SBBPI: soybean trypsin-chymotrypsin
inhibitor, STI: soybean trypsin inhibitor, BSA : Bovine serum albumin.

Table 3. Cross-reactivity of anti-BBPI antibody to proteins as
determination by competitive ELISA

Congc. to inhibit 50%

Protein Ab, binding(ptg/mi) Cross-reactivity(%)
BBPI(band d) 0.47 100.0
Fr. IV? 0.58 81.7
SBBPI® 0.62 76.8
STI¥ 2.75 17.3
BSA N.D.” 0.0

YPurified BBPI(band d) from native-PAGE gel of Fr. IV.

PFr. IV from DEAE-cellulose ion exchange chromatography of SBBPL
»Soybean trypsin-chymotrypsin inhibitor.

PSovybean trypsin inhibitor.

»Not determined.

Anti-BBPI antibody & 1WXIHFSE (Cross-reactivity, %)
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Fig. 4. Standard curve of competitive ELISA for the deter-
mination of BBPI contents.
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Table 4. Chymotrypsin inhibiting activities and BBPI contents in
soybean cultivars

n
Cultivars cu?i(\)/l;;'csn }féar CLA(Ulg) conteft]s%)(fng%)

Heugtae C,'9% 8,462 482+16
Seolitae C,'96 9,849 57520
Yakkong C, 9% 11,380 62616
Jinuni-kong C,'97 10,614 588+7

Geomjeung-kong #1 S, '96 10,251 537+ 8

Perking’ M, 97 11,140 609+13
Eunha-kong M, '96 12,428 692417
Orialtae M, '96 10,032 525+ 10
US No. 1 1,'96 11,557 575+ 9
Sinpaldal No. 2 S,'95 10,013 498% 9
Hwanggeom-kong S, '96 11,645 568+ 9
Baegtae C,'96 9,318 522116

UC; Commercial market, M ; National Crop Experiment Station in
Milyang, S ; National Crop Experiment Station in Suwon, I ; imported.
2C.LA. : chymotrypsin inhibiting activity, 1 unit is the amount of inhibi-
tor to inhibit 1 ug of chymotrypsin for 10 min at 37°C.

¥means T standard deviation.

3}, BBPI F%7} 0.03~30 pg/mie] MY of Asi&2 BBPI
ol AAHQ BAE vehllo] tiFu o 7AE Fol
Z31= mEke] BBPI 744 B4 7PEsd Ao Uehgdt).

I=E3Y BBPI &%
% 12 59 chymotrypsin AS1E4 2 BBPI &332 v
W] B AsE Table 49 2t} Chymotrypsin A3 842

Table 5. Chymotrypsin inhibiting activities and BBPI contents in commercial soybean products

CLAY BBPI contents BBPI contents
Products Company (Ule) (mg%) Products Company CILA.(U/g) (mg%)
A 13,249 803113 A trace <10
B 12,462 718t 18 B trace <10
Soybean sprout C 10,695 588+ 12 C ND? <10
Doenjang
D 10,834 529t 15 D trace <10
E 11,608 69019 E N.D. <10
A trace” <10 F trace <10
Tofu B 1,767 69t2 A N.D. <10
C trace 2410 B trace <10
. A trace <10 Gochujang C trace <10
Defatted soybean
B trace <10 D trace <10
SPI A trace 13+03 E N.D. <10
SPC A trace 12100 A N.D. N.D.
A-l trace <10 B ND. ND.
A2 trace <10 Soy sauce c ND. N.D.
Soy Milk (Ganjang)
S-1 trace <10 D N.D. N.D.
S-2 trace <10 E N.D. N.D.

SPI : soy protein isolate, SPC : soy protein concentrates.

UC.IA. : chymotrypsin inhibiting activity, 1 unit is the amount of inhibitor to inhibit 1 pg of chymotrypsin for 10 min at 37°C.

AC.LA. was less than 1000 units.
not detected.
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Quantification of Bowman-Birk Protease Inhibitors in Soybeans and Soybean Products by Competitive
Enzyme-Linked Immunesorbent Assay

Hee-Do Hong*, Sung-Ran Kim, Dong-Hwa Shon and Su-Il Kim'(Korea Food Research Institute, Sungnam, 463-420,
Korea; 'College of Agriculture and Life Science, SN.U., Suwon, 441-744, Korea)

Abstract : BBPI contents in domestic soybean and soybean products were investigated ‘by the measurement of
chymotrypsin inhibiting activity(C.1.A) and competitive ELISA method. In drder to produce polyclonal antibody,
BBPI was purified from soybean trypsin-chymotrypsin inhibitor by ion exchange chromatography and electrophoretic
gel slicing. Rabbit anti-BBPI polyclonal antibody was produced with the purified BBPI as immunogen. This antibody
showed relatively specific binding to BBPI and then used for the establishment of competitive ELISA method to
measure BBPI contents in extracts of soybean and soybean products. The standard curve for the measurement of
BBPI in soybean extracts was drawn up within the range 0.03 to 30 pg/m/ of BBPL The C.LA. and BBPI contents
of 12 soybean cultivars were 8,462~12,428 U/g and 482~692 mg%, respectively. The C.LA. and BBPI contents were
not detected in most of soybean products except soybean sprouts, which contained 10,695~13,249 U/g of C.IA. and
529~803 mg% of BBPIL.

Key words : soybean, soybean products, Bowman-Birk protease inhibitor, chymotrypsin inhibiting activity,
competitive ELISA
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