KOREAN J. FOOD SCI. TECHNOL. Vol. 34, No. 6, pp. 1115~1122 (2002)

KOREAN JOURNAL OF

eI

FOOD SCIENCE AND TECHNOLOGY

®The Korean Socicty of Food Science and Technology

T Otk F:&=9 s} gy, gHolald H HolY #3
A4 - EHR - o)y

AEJoFT, tolFhaka Adahel

Screening of the Antioxidative Activity, Antimutagenicity
and Mutagenicity of the Ethanolic Extracts from Legumes

Su Min Chang, Seok Hyun Nam' and Mi Young Kang*

Department of Food Science and Nutrition, Kyungpook National University
'Department of Natural Science, Ajou University

To evaluate the physiological properties of 22 varieties of legumes, antioxidative activity, antimutagenicity against
Mitomycin C, genotoxicity, and mutagenicity were tested. Ethanolic extracts of legumes had significant
antioxidative activities in the tests of electron-donating ability to DPPH radical, hydroxy radical-scavenging
activity, and inhibitory effect on lipid auto-oxidation model system. Soy sprout bean (green), mung bean, and
small black bean (green) had excitatory effects on the growth of E. coli PQ 37 cell. Black bean and green soy
bean had inhibitory effects on the mutagenicities of the cells. Rice bean, pea, mung bean, and bonavista bean
showed antimutagenic activities against chemical mutagen, Mitomycin C. Thus, rice bean and mung bean were
found to be appropriate auxiliary ingredients of rice cake and rice processing food for the promotion of health

and augmentation of rice and legume consumptions.
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Fig. 1. The shapes, colors and names of the legumes
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Table 1. Effects of 70% ethanol extracts from legumes on electron donating ability

Dose (2.5 mg/tube) Dose (0.25 mg/tube)
Absorbance at 517 nm %o Absorbance at 517 nm %
Control 1.0404+0.033 0.0
Ascorbic acid 0.0919+0.009 91.2
- tocopherol 0.0989+0.008 90.5
BHT 0.1587+0.017 84.8
Arachis hypogaea Peanut 0.1937+0.010 81.4 0.924110.009 112
Dolichos lablab L. Bonavista bean 0.709310.024 318 1.0223+0.008 1.8
Glycine max Green soy sprout bean 0.6988%0.030 328 1.0062+0.010 33
Glycine max Soy sprout bean 0.6801+0.033 34.6 0.998310.021 4.0
Glycine max Soy bean 0.6460+0.055 379 0.9995+0.008 39
Glycine max Black bean(green) 0.2409+0.019 76.8 0.9441+0.010 93
Glycine max Green soy bean 0.63660.042 38.8 1.0033x0.005 3.6
Glycine max Black bean 0.2530+0.015 75.7 0.9371+0.007 9.9
Glycine max Small black bean(green) 0.185740.020 82.2 0.9155+0.011 12.0
Glycine max Small black bean 0.264410.037 74.6 0.944410.007 9.2
Phaselous argularis Grey adzuki bean 0.1565+0.011 85.0 0.935310.015 10.1
Phaselous argularis Black adzuki bean 0.129810.007 87.5 0.7703+£0.014 26.0
Phaselous argularis Adzuki bean 0.147110.012 859 0.8484+0.008 18.5
Phaselous calcaratus Rice bean 0.129110.004 87.6 0.7849+0.009 246
Phaselous coccineus Flower bean 0.1782+0.017 829 0.96911+0.006 6.9
Phaselous coccineus Bamkong 0.1891+0.020 81.8 0.9358+0.005 10.1
Phaselous coccineus Sealkong 0.1545+0.007 85.2 0.890210.010 14.4
Phaselous coccineus Yawolkong 0.1162+0.004 88.8 0.802210.010 229
Phaselous coccineus Kidney bean 0.1270+0.005 87.8 1.0075+0.009 32
Phaselous radiatus Mung bean 0.3260+0.042 68.7 0.9754+0.008 6.3
Pisum sativum Pea 0.6830+0.048 344 1.0087+0.014 31
Vigna unguiculata Cowpea 0.6559+0.023 36.6 0.998310.003 4.1
yribose, linoleic acid, TBA(thiobarbituric acid), FeSO,, 990 uLE 53 Al@#o] 0.5mM DPPH soln.(Abs. EtOH
ascorbic  acid, o-tocopherol, BHT(butylated hydroxytolu- soln) 0.5 mLE F7iste] &, 3087F whe-& Fdh § 2
ene), ONPG(o-nitrophenyl-B-D-galactosidase), PNPP(p-nitro- Z radical 52 517 nmolA S350t AAFTA (%)
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Table 2. Effects of 70% ethanol extracts from legumes on hydroxy radical scavenging ability

Dose (0.25 mg/tube)
Absorbance at 532 nm %
Treated Control 0.2242+0.054 100.0
Untreated Control 0.063610.020 0.0
Ascorbic acid 0.0468+0.005 110.0
.- tocopherol 0.1652+0.011 36.7
BHT 0.144610.018 49.5
Arachis hypogaea Peanut 0.099510.008 77.6
Dolichos lablab L. Bonavista bean 0.112540.002 69.6
Glycine max Green soy sprout bean 0.0927+0.011 81.8
Glycine max Soy sprout bean 0.1307£0.004 58.2
Glycine max Soy bean 0.0915+0.016 82.6
Glycine max Black bean(green) 0.0969+0.010 79.2
Glycine max Green soy bean 0.0878+0.013 84.9
Glycine max Black bean 0.0878+0.017 849
Glycine max Small black bean(green) 0.0958+0.009 799
Glycine max Small black bean 0.099410.007 77.7
Phaselous argularis Grey adzuki bean 0.092510.007 82.0
Phaselous argularis Black adzuki bean 0.0961+0.005 79.8
Phaselous argularis Adzuki bean 0.0923+0.007 82.1
Phaselous calcaratus Rice bean 0.1090+0.010 717
Phaselous coccineus Flower bean 0.1386+0.008 533
Phaselous coccineus Bamkong 0.0914£0.014 827
Phaselous coccineus Sealkong 0.1430+0.013 50.5
Phaselous coccineus Yawolkong 0.1088+0.013 71.8
Phaselous coccineus Kidney bean 0.099110.012 77.9
Phaselous radiatus Mung bean 0.094410.012 80.8
Pisum sativum Pea 0.0980+0.013 78.6
Vigna unguiculata Cowpea 0.092410.008 82.0

ULE cap tubeol ¥ 40°C incubatorl 1097+ RA3HA
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Table 3. Antioxidative activities of 70% ethanol extracts from legumes in the linoleic acid auto-oxidation model system
2 days 10 days
Absorbance at 500 nm % Absorbance at 500 nm %
Control 0.103110.025 0.0 0.490510.134 0.0
BHT 0.0552+0.004 46.5 0.087910.002 82.1
Arachis hypogaea Peanut 0.0739+0.008 283 0.096610.034 80.4
Dolichos lablab L. Bonavista bean 0.0730%0.008 293 0.1238+0.041 74.8
Glycine max Green soy sprout bean 0.0780+0.011 244 0.123310.036 749
Glycine max Soy sprout bean 0.078610.010 23.8 0.1199+0.033 75.6
Glycine max Soy bean 0.0710£0.004 31.1 0.131310.060 733
Glycine max Black bean(green) 0.071020.006 312 0.0888+0.027 81.9
Glycine max Green soy bean 0.0717+0.005 30.5 0.1024+0.026 79.2
Glycine max Black bean 0.071610.008 30.5 0.0835+0.025 83.0
Glycine max Small black bean(green) 0.074210.008 28.1 0.0889+0.026 81.9
Glycine max Small black bean 0.0664+0.006 35.6 0.0868+0.025 824
Phaselous argularis Grey adzuki bean 0.0737+0.009 285 0.0927+0.029 81.2
Phaselous argularis Black adzuki bean 0.076810.015 25.6 0.0839+0.023 83.0
Phaselous argularis Adzuki bean 0.0797+0.005 227 0.0820+0.018 833
Phaselous calcaratus Rice bean 0.072710.010 29.5 0.0850+0.022 82.7
Phaselous coccineus Flower bean 0.0707x0.008 314 0.085710.026 82.6
Phaselous coccineus Bamkong 0.0741+0.009 28.1 0.0872+0.025 823
Phaselous coccineus Sealkong 0.0707£0.009 315 0.080410.025 83.7
Phaselous coccineus Yuwolkong 0.0720£0.008 30.2 0.0869+0.026 823
Phaselous coccineus Kidney bean 0.0776x0.011 24.8 0.085620.028 82.6
Phaselous radiatus Mung bean 0.069710.004 324 0.089610.025 81.8
Pisum sativum Pea 0.0850%0.009 17.6 0.184020.081 494
Vigna unguiculata Cowpea 0.069420.005 327 0.09010.027 81.7
P B oRb B Agel dgom YEER, A, WE 5o F
Fo 9% WHT, BV F3 ujRF SR £ Al
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Table 4. Antimutagenicities of 70% ethanol extracts from legumes with Mitomycin C determined using E. Coli PQ 37 as an

indicator cell

Alkaline phosphatase -galactosidase
;:1;1'225/ (UrI:it:)tas Ec%ivity (Units) RFactor”  TFactor”

Negative Control 47.1618.27 6.71£0.97 0.14 -

Positive Control 14.57+2.19 18.01+£2.90 1.24 1.00
Arachis hypogaea Peanut 14.10£1.10 17.73£1.16 1.26 1.01
Dolichos lablab L. Bonavista bean 14.86%1.84 17.3632.23 1.17 0.94
Glycine max Green soy sprout bean 14.8410.37 20.0810.55 1.35 1.09
Glycine max Soy sprout bean 15.77+1.14 20.89+1.81 1.32 1.07
Glycine max Soy bean 17.40£0.70 20.84+0.81 1.20 0.96
Glycine max Black bean(green) 16.36+2.93 19.1944.07 1.17 0.94
Glycine max Green soy bean 16.4312.42 20.1143.19 122 0.98
Glycine max Black bean 16.74£1.91 21.28+2.38 1.27 1.02
Glycine max Small black bean(green) 15.30+0.81 17.93£1.34 1.17 0.94
Glycine max Small black bean 14.75+2.45 19.13+3.52 1.29 1.04
Phaselous argularis Grey adzuki bean 13.87+1.58 17.3022.01 1.25 1.00
Phaselous argularis Black adzuki bean 13.361£1.47 17.41+1.93 1.31 1.05
Phaselous argularis Adzuki bean 14.10+1.41 17.57£1.65 1.25 1.00
Phaselous calcaratus Rice bean 16.16+£3.86 18.13+4 .55 1.12 0.90
Phaselous coccineus Flower bean 17.35£1.27 20.57+1.44 1.19 0.95
Phaselous coccineus Bamkong 15.07+0.35 19.6410.81 1.30 1.05
Phaselous coccineus Sealkong 15.29+1.06 2040+1.17 134 1.07
Phaselous coccineus Yuwolkong 14.31x1.51 18.23+2.29 1.27 1.02
Phaselous coccineus Kidney bean 17.59+3.98 21.891£5.93 1.23 0.99
Phaselous radiatus Mung bean 17.6013.12 20.10£3.69 1.14 0.92
Pisum sativum Pea 16.52+1.70 18.6112.09 1.13 091
Vigna unguiculata Cowpea 19.78+0.67 23.59%1.06 1.19 0.96

PR factor=unit of B-galactosidase/unit of alkaline phosphatase

PInduction factor=R factor of experiment group/R factor of positive control group

|
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Table 5. B-Galactosidase activities and alkaline phosphatase activities of 70% EtOH extract from legumes using E. coli PQ 37 as an

indicator cell

Alkaline phosphatase activity

B-galactosidase activity

Units % Units %
Control 47.95+6.41 100.0 6.8910.91 100.0
Arachis hypogaea Peanut 46.15+3.71 96.3 6.16£0.44 89.7
Dolichos lablab L. Bonavista bean 39.57+5.40 82.5 6.1710.84 890.8
Glycine max Green soy sprout bean 54.20£3.99 113.0 6.70+0.62 974
Glycine max Soy sprout bean 43.54£5.37 90.8 7.0310.61 1023
Glycine max Soy bean 51.3742.81 107.1 6.18+1.18 90.0
Glycine max Black bean(green) 48.49+3.09 101.1 4.75+0.16 69.1
Glycine max Green soy bean 48.4016.81 100.9 4.95+1.24 72.1
Glycine max Black bean 37.9942.75 79.2 6.15+0.53 89.5
Glycine max Small black bean (green) 52.1243.03 109.3 5.85+0.40 85.1
Glycine max Small black bean 44.28+2.81 92.4 5.2240.50 759
Phaselous argularis Grey adzuki bean 43234553 90.2 5.62+1.14 81.8
Phaselous argularis Black adzuki bean 40.131£3.48 83.7 5.48+0.93 79.8
Phaselous argularis Adzuki bean 50.93+6.01 106.2 5.62140.18 81.8
Phaselous calcaratus Rice bean 51.20+4.96 106.7 5.8240.55 84.7
Phaselous coccineus Flower bean 47.84+7.24 99.8 7.271£0.59 105.8
Phaselous coccineus Bamkong 46.5242.49 97.0 6.5610.25 954
Phaselous coccineus Sealkong 43.7615.62 91.3 7.1910.81 104.7
Phaselous coccineus Yawolkong 43.1142.23 89.9 5.06+1.01 73.6
Phaselous coccineus Kidney bean 44.81+2.76 934 5.9240.59 86.1
Phaselous radiatus Mung bean 52.7316.00 110.0 6.78+1.26 98.6
Pisum sativum Pea 45.83+£2.75 95.6 5.4910.66 799
Vigna unguiculata Cowpea 45.87+2.65 95.7 5.55+0.34 80.7
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