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Activity and Physico Chemical Properties of Trypsin Inhibitor in Bruchid-
Resistant Mung Bean
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Abstract: Taking bruchid-resistant mung bean lines including B18, B20, B24, and A22 as experimental materials, a susceptible
variety mung bean Jinlyu 1 as control, the activity of trypsin inhibitor and the stability of mung bean trypsin inhibitor under high
temperature, pH and ultrasonic were measured. The trypsin inhibitor activities of four bruchid-resistant mung bean lines were
significantly higher than those of control (Jinlyu 1). There were significant differences of trypsin inhibitor activity between four
bruchid-resistant mung bean lines and the control at the 1% probability level. Among them, B18 had the highest activity (70.2 TI
U g, following by B20 and A22, and B24 had the lowest one (55.2 TI U g'). When treated with temperature, pH and amplitude
of ultrasonic, the residual activities of trypsin inhibitor from the four bruchid-resistant mung bean lines were higher than those of
control. The residual activities decreased with the increase of temperature and time of warm bath, which enhanced initially and
then weakened when pH value was elevating between 2—12, with the highest when pH ranged from six to eight. The residual ac-
tivities also reduced with the increasing ultrasonic intensity and treatment time. Among the four tested lines, B18 had the highest
tolerance to high temperature, high acid and alkali stress, and ultrasonic intensity; B20 had the moderate tolerance, B24 had the
lowest tolerance to high temperature, acid and alkali stress, while A22 had the lowest tolerance to ultrasonic treatment. We con-
cluded that among four lines, B18 and B20 have the highest residual activity of bruchid-resistant mung bean trypsin inhibitor un-
der temperature, pH and ultrasonic treatments, being of higher value of its application.
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Table 1 TI activity of different bruchid-resistant mung bean
varieties 4 ) pH 2~12 ’
TI
Mung bean variety TI activity (TIU g™") Ratio to CK pH ’
Control 42.6+0.964 De 1.00 ’ pH , 4
A22 60.1£1.997 Be 1.41 B18  B20 )
B18 70.2+1.374 Aa 1.65 , pH 2 | 27.0%
B20 62.5+0.656 Bb 1.47 17.4%, ,B18 pH 12
B24 55.2+0.721 Cd 1.30 281 BIS . B20 . B24
Mean 58.12
Range 41.5-71.4 pH ~8
Ccv 0.164 pH 12
0.01 0.05 ,
Values fol'lowed by different letters are significant'l)f different (5 , pH ’
at the 0.01 (capital letter) or 0.05 (small letter) probability levels.
CV: coefficient of variation. 4 TI 5 4
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Table 2 Effect of temperature on TI activity in bruchid-resistant mung bean

Residual activity (%)

Warm bath time Mung bean variety 40°C 60°C 80°C 100°C
30 min Control 90.3+0.721d 85.5+0.854 d 78.7+0.656 ¢ 70.5+0.819 ¢
A22 91.840.721 ¢ 87.5+0.721 ¢ 83.6+0.625 b 80.5+0.854 ¢
BI8 98.7+0.819 a 95.8+0.721 a 90.6+0.854 a 88.5+0.625 a
B20 95.5+0.819 b 92.7+0.755 b 89.5+1.054 a 85.2+0.964 b
B24 90.6+0.819 cd 86.7+0.985 cd 79.5£1.000 ¢ 76.5£0.954 d
Mean 93.38 89.64 84.38 80.24
Range 89.5-99.6 84.6-96.6 78.0-91.5 69.8-89.2
(0% 0.037 0.046 0.061 0.082
60 min Control 90.0+1.389 ¢ 81.44+0.656 ¢ 72.44+0.800 ¢ 65.2+0.721d
A22 90.5+0.819 ¢ 82.6+£0.721 ¢ 80.8+0.656 ¢ 73.5£0.721 b
B18 97.5+0.721 a 92.3+0.721 a 88.6+0.819 a 78.9+0.794 a
B20 94.3+0.794 b 90.5+0.854 b 85.7£0.854 b 74.8£0.954 b
B24 90.0+0.900 ¢ 82.3+1.345¢ 75.8+1.100 d 70.1+1.513 ¢
Mean 92.46 85.82 80.66 72.5
Range 89.1-98.1 80.8-92.9 71.6-89.3 64.6-79.5
(6% 0.035 0.056 0.078 0.067
0.05

Values followed by different letters are significantly different at the 0.05 probability level. CV: coefficient of variation.

£3 MARZFERMMAREELET TIHESEENHEMNE FLLK

Table 3 Multiple comparisons of TI activity in different mung bean varieties and different temperatures

TI TI TI
Variety TI activity mean value Time (min) TI activity mean value Temperature (°C) TI activity mean value

Control 79.2500 Ee 30 86.9100 Aa 40 92.9200 Aa
A22 83.8500 Cc 60 82.8450 Bb 60 87.7300 Bb
BI18 91.3625 Aa 80 82.5200 Cc
B20 88.4875 Bb 100 76.3400 Dd
B24 81.4375 Dd

0.01  0.05

Values followed by different letters are significantly different at the 0.01 (capital letter) or 0.05 (small letter) probability levels.

*4 pHMMERFEHREBABINGIFIEENZ T
Table 4 Effect of pH on TI activity in bruchid-resistant mung bean

Residual activity (%)

Mung bean variety pH 2 pH 4 pH6 pH 8 pH 10 pH 12
Control 70.5£0.954d  75.8+0.872d 88.2+0.781 e 86.5+0.819 ¢ 70.7£0.964 d 25.1+0.819 ¢
A22 77.5£0.819 ¢ 85.5+0.656 b 92.6£0.917 ¢ 93.1£0.700 b 75.0+1.082 ¢ 62.4+0.872 ¢
B18 89.5+0.819 a 92.240.985 a 97.5+0.985 a 95.8+0.781 a 80.4+0.900 a 70.6£0.800 a
B20 82.8+0.854 b 91.5£1.572a  94.8+0.854 b 92.2+1.100 b 78.2+0.819 b 68.5+0.794 b
B24 70.9+1.308 d 80.5+1.153 ¢ 90.2+1.249 d 86.5+£0.755 ¢ 68.2+0.700 ¢ 60.0£1.044 d

Mean 78.24 85.10 92.66 90.82 74.50 57.32

Range 69.9-90.4 74.8-93.3 87.7-98.3 85.8-96.3 69.6-81.3 24.4-71.4
cv 0.096 0.078 0.038 0.043 0.064 0.299
0.05

Values followed by different letters are significantly different at the 0.05 probability level. CV: coefficient of variation.



1700 43
*5 MAEFT@MATKE pH &2 T TIEMESE 89 a=0.01 .5 min
ZEILK I
Tab 5 Multiple comparisons of TI activity in different mung 4
bean varieties and different pH values 25%, TI
TI N TI N , TI
Variety TI activity mean pH TI activity mean ’ TI
value value
Control 69.4667 Ee 2 78.2400 Dd
A22 81.0167 Cc 4 85.1000 Cc 1 2 4 6 ,
B18 87.6667 Aa 6 92.6600 Aa pH ,BI8 B20
B20 84.6667 Bb 8 90.8200 Bb 2 ,
B24 76.0500 Dd 10 74.5000 Ee B18§
12 57.3200 Ff B20 B24
2 2
0.01  0.05
, A22 , B18
B20 TI s B18 B20 TI

Values followed by different letters are significantly different
at the 0.01 (capital letter) or 0.05 (small letter) probability levels.
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Table 6 Effect of ultrasonic inactivation on TI activity in bruchid-resistant mung bean

Residual activity (%)

Treatment time Mung bean variety 25% 35% 45% 35% 6%
25% amplitude  35% amplitude  45% amplitude  55% amplitude  65% amplitude
5 min Control 90.0+1.082 d 84.4+0.700 e 80.5+0.985 d 78.7£0.755 ¢ 70.9+1.473 d
A22 91.0+1.453 cd 86.5+0.656 d 83.5+0.954 ¢ 81.4+0.964 d 78.9+0.794 ¢
B18 98.2+1.136 a 95.6+0.985 a 92.4+0.954 a 90.3£0.917 a 87.4+1.308 a
B20 95.0+1.345 b 92.8+0.964 b 90.4+0.985 b 88.2+1.044 b 80.0+1.300 ¢
B24 92.3+0.900 ¢ 90.5+0.819 ¢ 88.8+0.819 b 85.9+1.136 ¢ 83.5+1.039 b
Mean 93.30 89.96 87.12 84.90 80.14
Range 89.1-99.5 83.9-96.7 79.4-93.5 77.9-91.1 69.2-86.5
CvV 0.035 0.048 0.053 0.053 0.072
10 min Control 85.240.917 e 80.2+0.985 d 76.5£0.819 d 66.8+0.819 d 60.2+0.854 ¢
A22 87.6+£0.985 d 84.3+0.781 ¢ 80.4+0.900 ¢ 70.5+£0.964 ¢ 65.4£1.136 d
B18 95.4+1.212 a 91.0+0.781 a 89.5+1.136 a 82.6+0.900 a 78.9+0.954 a
B20 93.4+0.900 b 87.4+0.954 b 80.6+1.082 ¢ 76.5+0.900 b 72.4+0.954 b
B24 91.5£1.127 ¢ 85.4+1.127 ¢ 86.6+0.700 b 75.2+1.386 b 69.9+0.872 ¢
Mean 90.62 85.66 82.72 74.32 69.36
Range 84.4-96.8 79.1-91.5 75.8-90.3 65.9-83.5 59.4-79.5
CV 0.044 0.044 0.059 0.076 0.095
15 min Control 80.5+0.900 d 78.7+0.854 ¢ 72.4+0.721 d 62.5+0.819 d 50.6+0.656 ¢
A22 83.8+0.889 ¢ 80.7+0.985 b 73.8+1.127 cd 65.5%1.127 ¢ 58.2+0.917d
B18 92.3+£1.082 a 86.8+1.054 a 81.4+1.039 a 75.5+0.954 a 68.8+£0.872 a
B20 91.5+0.819 ab 82.5+0.985 b 75.4+0.721 be 68.2+0.819 b 62.5+0.900 b
B24 89.9+0.954 b 81.0+1.345b 75.9+1.539 b 66.8+0.819 be 60.5+0.819 ¢
Mean 87.60 81.94 75.78 67.70 60.12
Range 79.6-93.5 77.8-87.8 71.6-82.6 61.8-76.6 49.9-69.4
CV 0.056 0.036 0.044 0.067 0.103
20 min Control 78.4+0.985 d 74.7+0.854 ¢ 60.8+1.808 d 58.5+£0.625 b 40.3+0.854 ¢
A22 81.0+0.781 ¢ 75.5+¢1.212 ¢ 63.8+0.800 ¢ 55.2+1.136 ¢ 47.5£1.039d
BI18 90.0£1.300 a 82.7+1.212 a 75.5+0.656 a 62.9£1.229 a 59.840.819 a
B20 88.24+0.964 ab 78.0£1.375 b 71.5+£0.819 b 58.5+0.755 b 52.5+0.900 b
B24 87.4+0.954 b 75.8+0.800 ¢ 65.2+0.854 ¢ 61.5£1.127 a 50.2+1.100 ¢
Mean 85.00 77.34 67.36 59.32 50.06
Range 77.6-91.5 73.9-83.8 58.9-76.2 57.8-63.8 39.5-60.5
CV 0.056 0.041 0.083 0.049 0.133
0.05

Values followed by different letters are significantly different at the 0.05 probability level. CV: coefficient of variation.

®7 MARFERMAMFERIELET THEEEHH B NS LR

Table 7 Multiple comparisons of TI activity in different mung bean varieties and different amplitudes

TI TI TI
Variety TI activity mean value Time (min) TI activity mean value Amplitude (%) TI activity mean value
Control 72.5800 Ee 5 87.0840 Aa 25 89.1300 Aa
A22 74.6850 Dd 10 80.5360 Bb 35 83.7250 Bb
B18 83.8500 Aa 15 74.6280 Cc 45 78.2450 Cc
B20 79.2750 Bb 20 67.8160 Dd 55 71.5600 Dd
B24 78.1900 Cc 65 64.9200 Ee
0.01  0.05

Values followed by different letters are significantly different at the 0.01 (capital letter) or 0.05 (small letter) probability level.
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