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Cardamom extract (Cd-0.5% and 1.0%), Clove+Cardamom extract 
[(C.C- 0.5% (1:1)] and Clove+Cardamom extract [1.0% (1:1)]. All the 
ingredients were pressed through a pelletizer (1 mm dia). �e pellets 
were dried at room temperature for overnight and stored at -20°C 
until use. Feed were given to satiation twice a day throughout the eight 
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was added, the contents were thoroughly mixed. A�er 10 minutes, the 
OD was recorded at 540 nm against blank.

Protein estimation

Total protein of each tissue sample was estimated by Bradford 
method [34]. Aliquots (20 �l) of the sample were taken in a dry test 
tubes and the volume was raised to 1 ml by adding distilled water. To 
this was added 250 �l of NaOH and 5 ml of Bradford reagent (100 mg 
coommassie blue G250 I 50 ml 95% ethanol mixed with 85% phosphoric 
acid and made to 1 L). �e content were mixed on a cylomixer and 
allowed to stand for 5 minutes. �e absorbance was taken at 595 nm 
and plotted onto the standard curve to obtain the total protein content 
of the tissue sample [34]. �e standard curve was made using bovine 
serum albumin (BSA) as the standard.

Statistical analysis

�e data were expressed as average mean�±�standard error (SE). 
Statistical analysis of data was done by one-way analysis of variance 
(ANOVA) followed by Duncan Multiple Range Test (DMRT). �e 
levels of signi�cance were expressed at 5% (P<0.05).

Results 

Antioxidant activity

 SOD activity of liver was higher than the gill. �e highest activity 
was observed in the control group and the lowest activity was observed 
in Cl-0.5 group both in liver, gill and serum (Table 1). Similarly, highest 
catalase activity was observed in the control group and the lowest 
activity was observed in Cl-0.5 group.

Lactate dehydrogenase (LDH) and Malate dehydrogenage 
(MDH)

In muscle highest activity (p<0.05) was observed in the control 
group and the lowest activity was recorded in cl-0.5 g. In liver highest 
activity (P<0.001) was found in the control group and the lowest activity 
was recorded in cl-0.5 g group. �ere was no signi�cant di�erence 
between Cl-1.0 g, Cd-0.5 g, Cd-1.0 g, CC-0.5 g and CC-1.0 g (Table 2). 
In the muscle the highest MDH activity (P<+0.001) was observed in the 
control group and the lowest activity was observed in Cl (0.5%) group. 
In liver the highest MDH activity was observed in the control group 
and the lowest activity was observed in Cl (0.5%) group (Table 3). 

Glucose 6 phosphatase (G6Pase) and Glucose-6-phosphate 
dehydrogenase (G6PDH)

Highest G-6-Pase value of liver was recorded in the control group 

and the lowest value was recorded in Cl-0.5. �ere was no signi�cant 
di�erence between Cl-1.0, Cd-0.5 and Cd-1.0 (Table 4). Highest 
activity of G-6-PDH was recorded in Cl-0.5 which is signi�cantly 
di�erent from all the other groups. �e lowest activity was recorded in 
the control group (Table 5).

Alanine amino transferase (ALT) and Aspartate amino 
transferase (AST)

In the muscle the highest activity of ALT was observed in control 
group which is signi�cantly di�erent from all other groups and the 
lowest activity was recorded in Cl-0.5. In the liver the highest activity 
was observed in control group and the lowest activity was recorded in 
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with clove and cardamom e�ectively decreased liver enzyme levels 
in the serum. �is can be attributed to the presence of antioxidant in 
clove and cardamom which contain phenolic compounds that can 
act by scavenging free radicals. In addition, clove and cardamom 
extract may inhibit the biotransformation of ethanol to acetaldehyde 
and consequently decreases ROS formation and consequently have 
protective function. �e decline in ALT in treated �sh in this study 
may be due to the fall in the rate of synthesis of glycogen resulting from 
the low metabolic demands [52] and a decrease in metabolic transport 
[53]. �e preventive e�ect of clove on the stress induced biochemical 
changes indicating its anti-stress activity. �e e�ect of clove may be due 
to its e�ect on the central nervous system or endocrines and it may also 
be due to its antioxidant e�ect as antioxidants are known to prevent 
stress induced damage due to generation of free radicals.

Conclusion

It is known that anti-oxidants can be bene�cial for the prevention of 
stress induced pathological changes. Clove extract may be responsible 
for prevention of oxidative related diseases due to the presence active 
compound eugenol. �e exact mechanism by which clove produces its 
anti-stress activity is not fully understood, however, it is understood 
that the antioxidant activity of clove buds might contribute at least in 
part to its anti-stress activity.
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