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Abstract—Effects of cooking methods (steaming, frying and 
currying) on the mineral content of two small indigenous freshwater 
fishes of the Eastern Himalayas were evaluated. The protein, lipid 
and ash content were increased from their raw samples. The Cu, Zn, 
Ca, Mn, K and Na were found higher in Puntiussophore and Fe, Co, 
Cr and Mg were found higher in Esomus danricus. The highest Zn, 
Ni, Co and Na content are found in the fried E. danricus. The mineral 
nutrient found in these small fishes is very much necessary to 
enhance poor people’s accessibility to locally found and preferred 
fish so as to maintain the micronutrient intake of the population. 
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1. INTRODUCTION 

Small indigenous fish species are valuable source of macro 
and micro nutrients and play an important role to provide 
essential nutrients.The study ofmineral elements present in 
living organisms is of biological importance. Many of such 
elements take part in some metabolic processes and are known 
to be indispensable to all living things (Shul’man, 1974). The 
body usually contains small amounts of these minerals, some 
of which are essential nutrients, being components of many 
enzyme system and metabolic activities. The most important 
mineral salts are that of Ca, Na, K, P, Fe, Cl while many 
others are also needed in trace amounts. The deficiency in 
these principal nutritional mineral elements induces a lot of 
malfunctioning (Shul’man, 1974). 

However, there is no report so far on cooking effects on 
biochemical composition of fish which is used in our daily 
life, except some reports of Sarojnalini and Sarjubala, 2013; 
Sarjubala and Sarojnalini, 2012; Sarjubala and Sarojnalini, 
2014;Sarojnalini and Sarjubala, 2014. The aim of the present 
study was to evaluate the cooking effect on minerals content 
of the two small indigenous freshwater fishes 
viz.,Esomusdanricus and Puntiussophoreof the Eastern 
Himalayas. 

2. MATERIALS AND METHODS 

Description of the Eastern Himalayas (sample collection site) 

 

Fig. 1: Map of Eastern Himalayas showing study site 

The Eastern Himalayan region (EHR) refers to the region 
lying between 88°5′ E and 97°5′ E longitude and 26°40′ N to 
29°30′ N latitude, covering a total area of 5,24190 square 
kilometres. The region extends from the Kaligandaki Valley in 
central Nepal to northwest Yunnan in China, also 
encompassing Bhutan, the Northeastern states and North 
Bengal hills in India, South eastern Tibet, and parts of 
Northern Myanmar. The region spans a wide spectrum of 
ecological zones and contains parts of three global 
biodiversity hotspots. The five countries traversed by the 
Eastern Himalayas (Bhutan, China, India, Myanmar and 
Nepal) have very different geo-political and socioeconomic 
systems, and contain diverse cultures and ethnic groups.  

Sample collection 

A good number of freshEsomusdanricusandPuntiussophore 
was collected from Manipur, Assam and Myanmar region and 
other different markets of the Eastern Himalayas region 
(EHR). The vegetables like Alocasia indica, tomato and pea 
were purchased from Imphal market and brought to the 
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Values within the same row have different superscripts are 
significantly differences (P<0.05) 

The value of Cucontent in present finding was higher 
thanHoffman et al., 1994; Rosa   et al., 2007; Gokoglu et al., 
2004. The recommended Dietary Allowance allows for adults 
2 mg, for children 0.05–0.10 mg. 

The Zn content was found highest significantly (p<0.05) in 
fried Esomus danricus(117±0.14mg/100g) and curried Esomus 
danricus (105±0.10mg/100g).This value is higher than that 
reported by Zamilet al. (1992). The RDA allows for adults 15 
mg, for children 10 mg.  

The Co content was found highest significantly (p<0.05) in 
fried Esomus danricus (6.4±0.10mg/100g) and curried Esomus 
danricus (4.5±0.16mg/100g).This value is higher than that 
reported by other author (Abdul and Sarojnalini, 2012).  

The RDA of Mn content allows for adults 3 mg, for children 
1.6 mg.It was found higher in different cooking methods. 
Similarly, Rosa et al. (2007), reported that the Mn content of 
fried African catfish increased significantly (P<0.05). 

The Cr content was found similar significantly (p<0.05) 
1.3±0.07mg/100g in raw Esomusdanricusand Puntiussophore. 
The RDA of Cr allows for adults 50–200mg, for children 20–
200mg. The Cr was found reduced in different cooking 
methods of these two fishes.  

The variation recorded in the concentration of minerals in 
three different cooking methods could have been a result of 
the rate in which they are available in the water bodies. 

4. CONCLUSION 

The present study has added information about the proximate 
and mineral content of three different cooking methods are a 
good source of mineral elements that may contribute to health, 
growth and development of human beings. 
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