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ABSTRACT                        Seeds of Indian mustard were germinated at 0, 50, 100, 200 mg/L Cu and Zn 
concentrations, in dark for 12, 24, 48 and 96 h, at 24 1 C. The real metal content in seeds was 
determined by AAS. For biochemical measurements fresh material were homogenized and the 
supernatant was used for all assays. The following parameters were evaluated: FRAP (ferric 
reducing ability of plasma), lipid peroxidation (LP), glutathione (GSH), total protein content, 
GST (glutathione-S-transferase), GPOX (guaiacol peroxidase) and CAT (catalase).
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Table 1. Cu content of Brassica juncea seeds germinated at different concentrations. Different letters refer to significant differences 
at p< 0.05.

Cu conc. (mg/L) 12h 24h 48h 96h

0 0 a 0.03 a 0.06 a 0.19 a
50 1.29 ± 0.21 ab 4.16 ± 0.80 ab 4.02 ± 0.84 ab 4.19 ± 1.03 ab
100 4.67 ± 0.83 b 4.96 ± 0.69 bc 11.53 ± 2.11 b 13.75 ± 1.16 b
200 3.91 ± 1.15 b 6.71 ± 0.99 c 11.18 ± 3.65 b 16.99 ± 2.23 b

Table 2. Zn content of Brassica juncea seeds germinated at different concentrations. Different letters refer to significant differences 
at p< 0.05.

Zn conc. (mg/L) 12h 24h 48h 96h

0 0.31 ± 0.03 a 0.29 ± 0.05 a 0.32 ± 0.06 a 0.41 ± 0.05 a
50 2.19 ± 0.28 ab 3.09 ± 0.38 ab 3.81 ± 0.51 ab 5.41 ± 0.60 ab
100 4.00 ± 0.28 bc 6.32 ± 1.23 bc 7.01 ± 0.97 bc 7.48 ± 0.85 bc
200 7.38 ± 0.98 c 12.27 ± 1.99 c 16.27 ± 3.09 c 19.99 ± 2.83 c

Figure 1. Total antioxidant capacity (FRAP) in Brassica juncea seeds 
germinated at different Cu concentrations. * p<0.05, ** p<0.01 and 
*** p<0.001 refer to significant differences between Control and 
treated plants.

Figure 2. Total antioxidant capacity (FRAP) in Brassica juncea seeds ger-
minated at different Zn concentrations. ** p< 0.01 refer to significant 
differences between Control and treated plants.



The activities of enzymes (GST, GPOX, CAT)
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Figure 3. Lipid peroxidation (LP) in Brassica juncea seeds germinated 
at different Zn concentrations. ** p<0.01 and *** p<0.001 refer to 
significant differences between Control and treated plants.

Figure 4. The activity of guaiacol peroxidase (GPOX) in Brassica juncea 
seeds germinated at different Cu concentrations. *p<0.05, **p<0.01 
and ***p<0.001 refer to significant differences between Control and 
treated plants.




