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2. Material Method  

2.1. The scientific basis of the study 

2.2. Micronucleus (MN) Test and Microscopic Examination 

(1 x M1 + 2 x M2 + 3 x M3 + 4 x M4)

N
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2.3. Comet Assay 

→

→

→

→

→

0 x Grade 0 +1 x Grade 1 + 2 x Grade 2 + 3 x Grade 3 + 4 x Grade 4

Grade 0 + Grade 1 + Grade 2 + Grade 3 + Grade 4

2.4 Ames/Salmonella Bacterial Reverse Mutation Test 

2.5. Determination of Total Oxidant Capacity and Total Antioxidant Response 

μ

TOC (μmol H2O2 equivalent / L) 

TAR (μmol Trolox equivalent / L)
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3. Results and Discussion 

3.1. Results 

Phytochemical components Ratio % 
2,3-Butanediol, [S-(R*,R*)]- 48,71 
Tetramethylpyrazine (Ligustrazine) 18,04 
Acetic acid 11,35 
Hexanoicacid 5,36 
Benzylalcohol 2,11 
Nonanoicacid 1,82 
PhenylethylAlcohol 1,57 
Pyrazine, trimethyl- 1,55 
Hexanoicacid, 2-methyl- 1,21 
n-Decanoicacid 1,06 
2(4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl-, (R)- 0,96 
Acetoin 0,81 
Phenyl-.beta.-D-glucoside 0,81 
Octanoicacid 0,80 
2,3-Dimethyl-5-ethylpyrazine 0,65 
2-Furanone, 2,5-dihydro-3,5-dimethyl 0,63 
Octan-2-one, 3,6-dimethyl- 0,57 
3,6-Dimethyl-3,6-dihydro-pyran-2-one oxime 0,54 
1-(3H-Imidazol-4-yl)-ethanone 0,50 
Ethanone, 1-(1H-pyrrol-2-yl)- 0,47 
Propanoicacid, 2-methyl- 0,47 

3.1.1 Micronucleus Test Findings 
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Test sub-
stance 

Treatment 

Total ‰ MN± SE 

Distribution according 
to the number of nuclei NDI ± SE Time 

(h) 
Cons. 
(mg/ml) 

1 2 3 4 

MMC* 24 0,25µg/ml 21.00±4.143 2925 1059 13 3 1.3167±0.0586 

EAE** 0 0 3.00 ±0.577 1956 1521 145 89 1.5899±0.0825 

EAE 
EAE 
EAE 

24 
24 
24 

0.625 5.25 ±0.478 a2 2553 1392 31 24 1.4265±0.0571  

1.25 9.50 ±2.598 a1 2632 1293 53 22 1.3722±0.0535 b1 

2.5 13.25 ±2.719  2624 1293 55 28 1.3422±0.0655 b1 

MMC 48 0,25µg/ml 28.50±18.500 1847 124 23 6 1.094±0.0170 

EAE 0 0 3.00 ±0.577 1956 1521 145 89 1.5899±0.0825 

EAE 
EAE 
EAE 

48 
48 
48 

0.625 5.50 ±1.190 a3 2574 1347 83 44 1.4534±0.0732 a2 

1.25 9.50 ±3.013 a2 2819 1138 26 17 1.3212±0.0574 b2 

2.5 12.00 ±3.415 a1 3490 489 17 5 1.2194±0.0910 b3 
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3.1.2. Comet Test Findings 

μ

μ

3.1.3. Ames Test Findings 
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Test Substance 
Concentration 

(mg/plate) 
TA98 TA100 

4-NPD(1) 20 µg/plate 47.3333±2.7284 - 

NaN₃ (2) 
EAE* 

1 µg/plate - 352.0000±33.7786 

0 32.6666±4.6666 324.0000±28.4780 

EAE 
EAE 

0.625 27.3333±7.2188 300.3333±16.7564 

1.25 43.0000±2.8867 318.3333±18.2239 

EAE 2.5 44.3333±8.8191 323.0000±10.0166 

3.1.4. Total Oxidant and Total Antioxidant Test Findings 

Test Sub-
stance 

Treatment 

TOC±SH TAR±SH OSI±SH 

Time 
(hour) 

Cons. 
(mg/ml) 

MMC* 
EAE** 
EAE 
EAE 
EAE 

24 
0 
24 
24 
24 

0.25 µg/ml 4.9828±0.6356 1.778±0.2644 2.9047±0.4088 

0 3.6938±0.8934 1.6805±0.2541 2.6419±1.1462 

0.625 5.3298±0.5175 1.70875±0.1347 3.1391±0.2527 

1.25 5.8503±0.9179 1.58625±0.1239 3.7824±0.6931 

2.5 6.321±1.2745 1.9425±0.3680 3.2816±0.4260 

MMC 
EAE 
EAE 
EAE 
EAE 

48 
0 
48 
48 
48 

0.25 µg/ml 2.8507±1.3670 1.9917±0.2880 1.7382±1.080 

0 3.6938±0.8934 1.6805±0.2541 2.6419±1.1462 

0.625 3.4210±0.8437 1.8985±0.1559 1.9528±0.6783 

1.25 4.5860±0.5157 0.9963±0.3485 6.0248±1.4160 

2.5 3.8673±0.8822 1.8445±0.1236 2.1274±0.5035 

3.2. Discussion 
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