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A Study on Activities of Antioxidant and Antimutagenecity of the Extracts from Gleditsia sinensis

Shin-Kyu Lee, Jeong-In Shin, Un-Kyo Seo, Ji-Cheon Jeong

Department of Internal Medicine, College of Oriental Medicine, Dongguk University

Against the mutagen MNNG and NOPD with SOS chromotest, the antigenotoxic activity of MeOH-soluble extract was much more effective
than that of the water-soluble one. When the extract was added to the certain concentration, the antigenotoxic acivity was enhanced. Against the
mutagen NOPD with Ames test, the antimutagenic activity of MeOH-soluble extract was better than that of the water-soluble one. The 60.4% of
the inhibition ratio for the revertant colony-forming unit was shown at 5 ng of MeOH-soluble extract per plate.

Antimutagenecity test with SOS chromotest and Ames test were performed using water-soluble and MeOH-soluble extracts from of Gleditsia
sinensis. The antioxidant activity of MeOH-soluble extract with the NBT method was higher than that of the water-soluble one.

Key Word : MNNG and NOPD, antimutagenic activity, Gleditsia sinensis, antioxidant activity
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Table 1. Calculation of enzyme activities and factors for antioxidation and

antimutagensis.

Test

Enzyme activity and calculation

Antioxidation

Unit = (blank/sample) - 1

* blank = rate of AOA with D.W.
* sample = rate of AOA with sample

Activity of f-galactosidase and alkaline phosphatase
1 unit = 1,000 x A420/t
* A420 = absorbance at 420 mm after reaction

SOS

chromo

* t = reaction time (min)
Ratio(R) = unit of G/unit of AP

* G = f-galactosidase activity

Anti- test
muta-
genesis

* AP = alkaline phosphatase activity
Induction factor (IF) = R¢/Ro
* Re = R at various conc. of sample

*Ro =R at no sample

Inhibition ratio of revertant (IRR)

Ames
test

=[1-(CFUsm-CFUsp)/(CFUmt-CFUsp)] x 100 (%)
* CFUsm = revertant CFU w/sample+mutagen

* CFUmt = revertant CFU w/mutagen

*CFUsp =

spontaneous revertant CFU
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Table 2. Composition of media and solutions for antimutagenic Ames test.
Medium and solution

Composition

Trace histidine- d-biotin 30.9 ng, L-histidine 24.0 mg, D.W. 250 nl.
biotin solution(HB sol n)
Top agar(TA) NaCl 5 g, agar 6 g, D.W. 1,000 nl.
Minimal glucose * 50X VB solution 20 ml, 40% glucose 50 ml, agar 15 g,
agar plate(MGA) D.W.930 mi.
* 50X Vogel-Bonner MgS0s 10 g, citric acid 100 g, K2HPO4 500 g, Na(NH4)PO4
medium E (VB) 175 ¢, D.W.670 al.
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Fig. 1. Induction factor of the water-soluble and MeOH-soluble extracts from Gleditsia
sinensis against the mutagens, MNNG and NOPD.

Table 3. Activities of f-galactosidase and alkaline phosphatase for antigenotoxicity of
mutagen (MNNG) with the water-soluble extract of Gleditsia sinensis.

. B-Galactosidase(Unit) Alkaline phosphatase(Unit)
Conc. of extract  Unit of — — — —
(d/tube) color effect Activity Activity Activity Activity
measured calculated measured calculated

0 0 12.61+040 1261 772+023 772

100 75 15.52+0.49 8.02 18.71+£0.39 11.21

300 204 2308+1.73 2.68 2554+227 514

500 339 3483+123 09 35274351 137

Table 4. Activities of f-galactosidase and alkaline phosphatase for antigenotoxicity of
mutagen (MNNG) with the MeOH-soluble extract of Glediisia sinensis.

] B-Galactosidase(Unit) Alkaline phosphatase(Unit)

Conc. of extract  Unit of — - - "
(u/tube) color effect Activity Activity Activity Activity

measured calculated measured calculated

0 0 1571+1.20 15.71 8.11+099 8.11

100 279 29.38+148 148 33.69+0.35 579

300 62.8 66.25+345 345 94.18+447 3138

500 77.1 105.7+3.01 28.60 132.5+2.95 5540
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Table 5. Activities of f-galactosidase and alkaline phosphatase for antigenotoxicity of
mutagen (NOPD) with the water-soluble extract of Gleditsia sinensis.

) B-Galactosidase(Unit) Alkaline phosphatase(Unit)
Conc.of extract  Unit of L. .. .. ..
(4/tube) color effect Activity Activity Activity Activity
measured calculated measured calculated

0 212 3091+1.80 971 27.80+207 6.70

100 283 44.33+191 16.03 44.67+2.68 1637

300 424 69.37+3.24 2697 7523+1.36 32.83

500 582 92.77+4.00 3457 102.7£+1.75 44.50

Table 6. Activities of f-galactosidase and alkaline phosphatase for antigenotoxicity of
mutagen (NOPD) with the MeQOH-soluble extract of Gleditsia sinensis.

) B-Galactosidase(Unit) Alkaline phosphatase(Unit)
Conc.of extract  Unit of — - - -
(#/tbe) color effect Activity Activity Activity Activity
measured calculated measured calculated
0 212 31.50+2.33 10.30 28.07+2.00 6.86
100 305 51401596 2090 5347+£1.37 2297
300 585 81424157 2292 95.94+3.58 3744
500 61.1 113.7+3.87 52.60 121.8+7.80 60.70
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Fig. 2. Antimutagenecity of the water-soluble and MeOH-soluble extracts from
Gleditsia sinensis against the mutagen NOPD.

Table 7. Activities of antimutagenecity of extract of Gleditsia sinensis against NOPD

after 48 hr.
Antimutagenecity
Conc. of Water-soluble extract MeOH-soluble extract
extract(a/tube) Revertant Inhibition ratio Revertant  nhibition ratiol
(CFU/plate) (%) (CFU/plate)(%)
Spontaneous 2342 - . 23%2 -
0 253+33 0 253433 0
100 222+76 135 230+18 10.0
300 184+17 300 176 +16 335
500 164124 387 11414 604
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Fig. 3. No cytotoxicity of the water-soluble and MeOH-soluble extracts from Gleditsia
sinensis for E. coli PQ37 and S. typhimurium TA100.
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Fig. 4. Antioxidant activity of the water-
soluble and MeOH-soluble extracts
from Glediitsia sinensis.
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