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Abstract 
Calcium and phosphorous contents of abdomen and cheliped muscles of juvenile, male 
and female Macrobrchium nobilii were determined from field collected samples. In all 
the three groups calcium concentration was higher in chelipeds while the phosphorous 
content was more in abdomen muscles than in the chelipeds. However between three 
groups the calcium content varied significantly both in the abdomen and cheliped 
muscles (P<O.OOl) while the phosphorous content differed (P<O.OS) only in abdomen 
muscles. 
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Introduction 

A knowledge on the proximate compositiOn (Ash, moisture, macro and micro 
nutrients and energy) of a animal chosen for aqualculture is essential for not only 
selecting an ideal stock but also to formulate an ideal diet (Davis et al 1992, Davis and 
Gatlin 1996). Available literature on the micro and macro nutrient composition of 
various and even commercially important decapods indicate their inter and intra-species 
variations and even within species with developmental stages (Boyd and Teichert
Coddington 1995). However there is a paucity of information on mineral content of 
freshwater crustaceans and its requirement for normal growth. Crustaceans obtain the 
required minerals for growth from the environment either by ionic exchange across the 
gill membrane or from the ingested water through gut absorption (Chuang 1995). A 
dietary sources of some minerals is necessary to ensure normal growth since the periodic 
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exudation of heavily mineralized exoskeleton leads to loss of some minerals despite their 
reabsorption in premolt period (Greenaway 1985). 

Materials and method 

Macrobrchium nobilii (Henderson and Mattai 1910) were collected from river 
Cauvery, near Tiruchirapalli and transported to the laboratory with enough aeration in 
large plastic container and used for the study immediately. Tissue samples were obtained 
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from the muscle of abdomen and chelipeds in juvenile, male and female. A known 
quantity of sample was dried at 70°C in a hot air oven for 24 hrs and reweigh to quantify 
the moismre content of the sample (Passoneau and Williams 1953). To find out the ash 
content, the dried samples were shed at 550-600°C for 4 hrs in a muffle furnace. The left 
out inorganic constiments in the form of ash was then weighed (Huner et al. 1990). 
Calcium and phosphorous content of the tissue samples were estimated by drying the 
samples in a hot air oven at 70° C to a weight constancy and then digested (Van Loon 
1985) in acid-washed test tubes with a mixture of concentrated nitric and perchloric 
acid. The samples were slowly boiled to dryness on a hot plate and allowed to cool to 
room temperamre. The died samples were-re dissolved in concentrated HCL and de
ionized water to quantify the calcium and phosphorous content using the UV 1604 
Shimadzu atomic spectrophotometer (Fiske and Subbarow 1925, Mendez et al 1998). 
Variations in the moisture, ash, calcium and phosphorous contents among juvenile, male 
and female were analyzed through one way ANOV A. The variations in proximate 
composition between the abdomen and chelipeds muscle in each group was tested 
through Student's "t" test (Zar 1996). 

Results and discussion 

The moisture content of abdominal muscle of juvenile is 72.±121.31% which differs 
from that of cheliped (59.01± 1.85%) (Table 1). A similar trend is also found between the 
muscle of abdomen and cheliped of male (p<O.Ol, t 7.46) and female (t 7.99, t0_01 2.78, df 
= 4). To find out the variations between the moisture content of the samples obtained 
from the three groups, ANOV A was performed which indicates that there is a significant 
difference between the three groups also (p<0.05) (Table 2). But no such relationship is 
found in the moisture content of chelipeds (Table 2). Ash content(%) was more in male 
chelipeds (40.57±0.91) than in female (37.06±0.39) and juvenile (16.67± 0.55). The Ash 
content of abdomen muscle of three groups are 07.37±0.27 for juvenile, 10.29±0.12 for 
male and 8.64±0.28 for female which very significantly between the three groups 
(p<0.05) (Table 2), however no such difference (p>0.05) is observed in chelipeds of 
these groups. Between abdomen and cheliped the variation in ash content is statistically 
highly significantly within the groups (p>O.OOl, t 24.61 for juvenile, 33.06 for male and 
32.38 for female, to_001 8.64, df = 4). Higher amount of ash content in male cheliped is due 
to the heavier mineralization since they possess robust chela. 

Table 1. Moisture, ash, calcium and phosphorous content (%) in the abdomen and chelipeds of 
juvenile, male and female Macrobrachium nobilii 

Sample Juvenile I Male I Female 
Moisture(%) 

Abdomen Muscle Chelipeds 72.12± 1.32 

J 
78.17±1.07 1 79.39±1.18 

59.01±1.85 61.18±2.01 58.72±1.87 
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Ash(%) 
Abdomen Muscle Chelipeds 07.37±0.27 

I 
10.29±0.12 

I 
08.64±0.28 

16.67±0.55 40.57±0.91 37.06±0.39 
Calcium(%) 

Abdomen Muscle Chelipeds 00.49±0.03 l 00.72±0.05 

I 
00.47±0.03 

05.11±0.31 12.79±0.48 10.62±0.16 
Phosphorous(%) 

Abdomen Muscle Chelipeds 01.62±0.09 
J 

01.13±0.09 

I 
01.38±0.11 

00.97±0.13 00.97±0.13 00.96±0.06 

Table 2. AN OVA to find out the validity of relationship between the studied parameters in three 
chosen groups of Macrobrachium nobilii 

Variation ss Df MS F 
Moisture- abdomen muscles 

Total 79.12 14 

Between Groups 42.10 02 21.05 6.82* 

Error 37.02 12 03.09 
M01sture-Chehpeds 

Total 80.46 14 

Between Groups 06.24 02 03.12 0.5NS 

Error 74.22 12 06.18 
Ash-Abdomen muscles 

Total 25.41 14 

Between Groups 21.91 02 10.96 37.5*** 

Error 03.51 12 00.29 
Ash-Chelipeds 

Total 715.7 14 

Between Groups 705.23 02 352.62 404.5*** 

Error 010.46 12 000.87 
***Statistically highly sigmficant (P<O.OOl) **Statistically sigmficant (P<0.05) NS- not s1gmficant (P<0.05) 

Calcium content in the abdomen and cheliped muscle, is significantly differ between 
the groups (Table 3). The variation in the calcium content between abdomen and chelae 
also differ significantly within each group (p<O.OOll, t 14.46 for juvenile, 25.17 for male 
and 61.44 for female, t0_001 8.61, df= 4). In juvenile Macrobrchium nobilii the percentage 
content of phosphorous is higher in abdominal muscle (1.62+0.09) than male (1.13+0.9) 
and female ( 1.38 + 0.11 ). The phosphorous content of juvenile, male and female cheliped 
muscle did not vary significantly (P>0.05). However in the abdominal muscle there is a 
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significant difference (p<O.OS) in phosphorous content (Table 3). But within the groups 
there is a significant variation between abdomen and cheliped muscle observed only in 
juveniles (p<O.OS). 

Table 3. ANOV A to find out the validity of relationship between the studied parameters in three 
chosen groups of Macrobrachium nobilii 

Variation ss Df MS 
Moisture- abdomen muscles 

Total 3.20 14 

Between Groups 2.16 02 1.08 

Error 1.03 12 0.09 
M01sture-Chebpeds 

Total 180.07 14 

Between Groups 172.73 02 86.37 

Error 007.34 12 00.61 
Ash-Abdomen muscles 

Total 6.99 14 

Between Groups 3.51 02 1.75 

Error 3.48 12 0.29 
Ash-Chehpeds 

Total 1.12 14 

Between Groups 4.81 02 2.41 

Error 1.12 12 0.09 
***Statistically highly significant (P<0.001) **Statistically Highly significant (P<0.01) 
*Statistically significant (P<0.05) NS- not significant (P<0.05) 

F 

12.51** 

141.25*** 

6.05* 

0.03NS 

Crustaceans require high amount of minerals since there is a significant loss of there 
minerals during ecdysis (Huner et a]. 1990) through the loss is partially compensated 
by minerals obtained from food. Hence it is recommended to include seven minerals 
(calcium, copper, magnesium, phosphorous, potassium, selenium and zinc) in crustacean 
diets (Davis and Gatlin 1996), of these calcium and phosphorous play a major role since 
they contribute per se to the structural components of hard tissues like exoskeleton. 
Apart from this, calcium is also essential for muscle function, proper nerve impulse 
transmission and act as a cofactor for enzymatic process (National Research Council 
19~3). Phosphorous is a component of a variety of organic phosphates, such as 
nucleotides, phospholipids, coenzymes, deoxyribonucleic acid (DNA) and ribonucleic 
acid (RNA). Inorganic phosphates serves as buffers to maintain normal pH of intra and 
extra cellural [luids (Zubay 1983). fhtough various decapods obtain environmental 
calcium for their normal growth, dietary calcium also plays a· supplementary role in 
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mineralization of exoskeleton (Deshimaru et al. 1987, NRC 1993) and the interactions 
between calcium and phosphorous has also evaluated (Brown 1995). 

Unlike calcium, phosphorous concentration is very low in natural sources and hence 
its proper incorporation in the crustacean diet plays a major role in their nutrition (Lall 
1991, Mayeaux 1988). Lochnam et al (1992) reported the vital requirement of 
supplemental phosphorous rather than other minerals for Procambams clarkii. Usually 
incorporation of phosphorous at a concentration of 1-2% of the diet promotes optimum 
growth among various decapods; however, its proper utilization also depends upon the 
availability of calcium. 

From the available literature, it is known that both calcium and phosphorous levels 
vary from species to species. For instance calcium content is 0.35% in M. dayanum (Paul 
and Gupta 1995) and 26.6% in Autacus astacus (Welinder 1974). The phosphorous 
content is vary from 0.49% in Metapeams spp. (Dall 1965) to 2% in A. astacus (Huner 
and Lindqvist 1985). ForM. nobilii the calcium and phosphorous levels fall within this 
range. The difference in the uptake of minerals in a species is adduced to the availability 
ofthese elements in environment, age and sex ofthe animal (Greenaway 1985). 
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