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Abstract 

The inhibitory effect of certain spices (viz., turmeric, pepper, cardamom, cinnamon and 
clove) on biogenic amine formation in Indian mackerel during refrigerated storage was studied 
aJong with sensory, microbiological and volatile amine changes. No significant difference in total 
plate count value was observed between control and treated samples except for turmeric (P < 
0.05). Spice treatments showed reduction in trimethylamine nitrogen, but not total volatile. base 
nitrogen. The formation of histamine and other biogenic amines was greatly inhibited by all the 
spices, and the effect was greater (P < 0.001) in the turmeric, pepper and cardamom treat
ments. 



Introduction 

Biogenic amines are formed as a result of bacterial decarboxylation of 
amino acids in food (Rice et al. 1976). Some of the amines like cadaverine, 
putrescine and agmatine are identified as chemical quality indices of freshness 

(Yamanaka et al. 1986; Hollingworth et al. 1990). Cadaverine and putrescine 

are also known to potentiate histamine toxicity (Bjeldanes et al. 1978). Bio

genie amines formed in food have good thermal stability and hence, cannot be 

destroyed by heat. Their inhibition would be the most practicable way to en

sure food safety. 
Spices and herbs possess antimicrobial activity (Shelef et al. 1980; Zaika 

1988) and are safe to incorporate in foods. Recently, attention is focused on 

the beneficial effects of spices. In mackerel muscle extract, Wendakoon and 
Sakaguchi (1992) reported that clove and cinnamon effectively arrested hista
mine and cadaverine formation at 30'C. In India, various spices like turmeric, 

pepper and cardamom are generally used for processing the fish. In addition, 

clove and cinnamon are also included in some processed products. In the 
present study, the inhibitory effect of the above spices on biogenic amine 
formation and other quality characteristics during refrigerated storage of whole 

mackerel was studied. 
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Tyramine (Tyr) concentration increased upon storage in control and 
reached 210 mg kg·1 after 8 d. Tyr was not detected in turmeric- and clove
treated samples after 4-d storage. The spice treatment showed significantly 
lower Tyr values (P<0.001) compared to control after 6-d storage, but the 
clove and cinnamon treatments had slightly higher values (P>0.01). After 8 d, 
the pepper treatment recorded the lowest Tyr value (54 mg kg·1) compared to

other treatments. These results indicate that the inhibitory effect of spices on 
biogenic amine formation was greater in the pepper, turmeric and cardamom 
treatments. Earlier, Wendakoon and Sakaguchi (1992) reported that clove and 
cinnamon were effective in inhibiting biogenic amine formation by 
Enterobacter aerogenes and Morganella morganii grown in mackerel muscle 

extract at 30°C. However, the inhibitory effect of the spices could be different 
against different microorganisms, and it may also be temperature-dependent. 
Our studies showed clove and cinnamon were not as effective as the other 
spices, like turmeric, pepper and cardamom, in arresting biogenic amine for
mation in whole mackerel stored at 5°C. 

Conclusion 

Based on .the study, it can be concluded that the treatment with spices 
could delay spoilage of mackerel for about 2 d under refrigerated condition. 
The total microflora did not alter much as a result of the spice treatments, 
except for turmeric. On the other hand, spices reduced TMA-N formation. Pep
per, turmeric and cardamom selectively inhibited all the biogenic amines and 
histamine in particular. Spices are of great importance to the food industry. The 
inhibitory ability of certain spices to arrest toxic amine formation can be used 
beneficially and hence, their application on fish can be strongly recommended. 
Studies are being continued to examine their inhibitory effect on the enzyme 
associated with decarboxylation, and also the mechanism of inhibition of 
amine formation by turmeric and pepper. 
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