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7 (ng/g FW) (&/g FW) (e FW)

P HELE S o 8.63+0.26 12.07
(%)

2 ?‘J I'—fl—"[JFJ’F’}['J 35K 3.53+0.15 6.61+0.24 10.14

3 Fu f:‘J;JF S PR 3.12+0.14 2.16£0.05 5.28

4 PSR 6 5F 4.02+0.16 7.40+0.22 11.42

5 TS 10.44+0.20 9.73+0.11 20.17

6 £ RS 5FF 16.48+0.37 31.23+1.13 47.71

7 T 5.010.08 3.77+0.05 8.78

F valuesc) 1760.12%** 1374.75%*x*

a) Data are means + S.D. for 3 trials
b) Isoflavone content= genistein + daidzein

c) Levels of significance of ANOVA; ***_ significant at 0.1 %
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=, e [ - b)
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1 TEpIMSE 20.60+1.21 33.73+0.93 54.33

2 PERIMLE 31.64+1.19 45.67+1.05 77.31

3 TEprgEE 9.35+0.44 21.40+0.88 30.75

4 T EpERLe 19.81+0.45 22.03+0.54 41.84

5 TREYLERLE 47.25+0.80 63.31+1.78 110.56
F values? 1264.18%* 1387.46%*

4 Data are means + S.D. for 3 trials
b |soflavone content=genistein + daidzein

° Not detected

9 |_evels of significance of ANOVA; ***_ significant at 0.1 %
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SDS-PAGE Analysis of Soybean (Glycine max L.) Bowman-Birk Protease
Inhibitor (BBI)

Lee-Ju Cheng and Jin-Jia Fan
Department of Applied Life Science and Health

Chia-Nan University of Pharmacy and Science, Tainan, Taiwan (ROC)
Abstract

Soybean functional ingredients, such as: protease inhibitors, lectin, phytic acid,
saponin and isoflavones all have been proved useful in human health and some
physiological functions. In these studies, we first analyzed and compared several domestic
and commercial soybeans with their Bowman-Birk protease inhibitor (BBI) content using
SDS-PAGE protein gel electrophoresis and western blot. Investigation of varieties,
cultivation year, and plant area effect to the BBI content for soybeans were performed.
Results indicated that the amount of BBI in soybean seed is determined by varieties and
planting year. The manifestation difference (p<0.05) of BBI content in vegetable soybean
Kaohsiung No. 5 that collected from Tainan and Kaohsiung was mainly due to their plant
area. In fact cultivation year and plant area are obviously correlated and interacted to each
others. In general, the BBI content in the black soybeans is higher than non-black
soybeans, however, the amount of BBI in vegetable soybean Tainan selected No. 1 is

comparable to the black soybeans.

Key words: Bowman-Birk protease inhibitor (BBI), SDS-PAGE, western blotting, soybean
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Table 1. Domestic and commercial soybeans used for BBI analysis

Variety Number Crop Use Crop year Source Remarks
Tainan selected #1 (TS85-21V) TNS1-2002 Green soybean 2002 TDARES* Brown seed
Tainan selected #1 TN1-2003 Green soybean 2003 TDARES Brown seed
Tainan #2 TN2-2002 Soybean 2002 AVRDC**

Tainan #3 TN3-1998 Black soybean 1998 TDARES

Tainan #3 TN3-1999 Black soybean 1999 TDARES

Tainan #3 TN3-2000 Black soybean 2000 TDARES

Tainan #3 TN3-2001 Black soybean 2001 TDARES

Tainan #3 TN3-2002 Black soybean 2002 TDARES

Tainan #3 TN3-2003 Black soybean 2003 TDARES

Tainan #4 TN4-2002 Soybean 2002 TDARES Yellow seed coat
Tainan #5 TN5-1998 Black soybean 1998 TDARES

Tainan #5 TN5-2002 Black soybean 2002 TDARES

Tainan #5 TN5-2003 Black soybean 2003 TDARES

Tainan #6 TN6-2002 Soybean 2002 TDARES Black seed coat
Tainan #6 TN6-2003 Soybean 2003 TDARES Black seed coat
Kaohsiung #5 KS5-2002-TN Green soybean 2002 TDARES

Kaohsiung #5 KS5-2002-KS Green soybean 2002 KSARES***

Kaohsiung #5 KS5-2003 Green soybean 2003 KSARES

Kaohsiung #6 KS6-2002 Green soybean 2002 KSARES

Kaohsiung #6 KS6-2003 Green soybean 2003 KSARES

Kaohsiung #7 KS7-2002 Green soybean 2002 KSARES Black seed coat
Kaohsiung #7 KS7-2003 Green soybean 2003 KSARES Black seed coat
Kaohsiung selected #10 KS10-2002 Soybean 2002 AVRDC

Five Leaf WYB Black soybean 2002 TDARES Taiwan native
Heng Chun HCB Black soybean 2002 TDARES Taiwan native
X Sun Foods RS Soybean Purchased in 2002 USA GMO

X-Mei Foods YS Soybean Purchased in 2002 Australia Non GMO

X Sun Foods RBS Black soybean Purchased in 2002 China Green seed coat
X Hong ZBS Black soybean Purchased in 2002 South East Asian Green seed coat
X Eagle MBS Black soybean Purchased in 2002 China Green seed coat
XX Cruz Organic Foods SOBS Black soybean Purchased in 2003 USA Organic soybean
Kaohsiung #8 KS8 Azuki bean 2002 KSARES

Phaseolus vulgaris PV - 2003 Local market

*TDARES: 5 & % B %22 3

**AVRDC: Ty a2 78 B ¢
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Table 2. Analysis of BBI content among domestic soybeans collected in 2002 and 2003

BBI # £ " (ug/mg 42 5 39 )

RE &

2002 # 2003 #
1 TNSI 217.65+7.12 251.32+5.52
2 TN2 188.66 + 8.88 ND
3 TN3 168.29 + 7.99 246.92 + 1.84
4 TN4 201.79 + 6.17 202.94 + 5.45
5 TN5 173.41 + 6.58 244.06 = 7.41
6 TN6 153.78 + 3.60" ND
7 KS5-TN 183.58 £2.10 ND
8 KS5-KS 169.99 + 3.32 170.08 + 2.46
9 KS6 284.16 + 8.05 175.87 + 8.00
10 KS7 24824 + 6.41 178.22 +4.20
11 KS10 148.61 £ 7.03 ND
12 WYB ND 151.09 £ 5.90
13 HCB ND 246.53 £ 5.98
F values® 115.64%%* 156.01%**

9 Data are means + S.D. for 3 trials

% p=2

9 Levels of significance of ANOVA; *** significant at 0.1 %

232 FHIERFZFCRE S8 Z 5BBIZ 2417
Table 3. The content of BBI on black soybean variety of Tainan 3 in different crop years
BBI z £(¥% %)

v D ) 2
i FITE i3 (ng/mg JEE 3o )a)
1999 206.77 +9.94
2000 204.41 + 8.46
TN3 2001 143.80 +5.19
2002 168.29 + 7.99
2003 246.92 + 1.84
F values” 88.62%%*

% Data are means + S.D. for 3 trials
P evels of significance of ANOVA; *** significant at 0.1 %
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Fig 2. SDS-PAGE protein gel electrophoresis and western analysis of soybean BBI
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Fig 2. Comparison of the BBI content among domestic soybeans in two crop years
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