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Copcluslon

The lack of acld digestion in the shrimp digestive system necessitates the use of more soluble mineral
specles than Is traditionally used in feed production. Even assuming a high bloavallabliity of minerals
from raw materials used In shrimp feed, zinc, manganese, copper and phosphorous are still required
in a shrimp mineral premix.

Considering the range of different raw materials used In feed formulation and the fluctuation In mineral
levels of raw materials used In shrimp feed, it Is in the Interest of feedmills to seek for speclalised
mineral premix formulations using quality mineral sources, suited for the range of feed raw materials.

To accommodate changes in raw material quality used In shrimp feed, an ideal mineral prembx should
meet >50% or more of the trace mineral requirement.

Shrimp may be able to meet a substantial fraction of their calcium requirement from seawater.
However, shrimp reared in environments with fluctuating salinity may require low levels of
supplemental calcium (0.25%).
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Table 1. Concentrations of elements In seawater and freshwater (Boyd, 1989)

Element Freshwater (mg/1) Saltwater (mg/1)
Phophorus 0.005 0.02

lron 0.005 0.01
Manganese 0.002
Copper 0.5-0.003
Zinc 0.005 0.01
Silicon 3.0
Potassium 2 380
Calclum 42 400

: Magnesium 11 1340
Chloride 6 19000
Sodium 8 10500
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Table 2. Generallzed summary of mineral functions.

Mineral Function and Essentlality

Calclum Structural component of hard tissue, Osmoregulation, Co-factor
for enzymatic processes, Muscle function, Proper nerve impulse
transmission.

Phosphorous Component of some hard tissues and a variety of organic
phosphates (e.g. adenoslne triphosphate, phospholipids, coen-
zymes, deaxyribonucleic ackds and ribonuclelc aclds), Buffer for
the maintenance of normal pH of Intra-and extra-cellular fiulds.

Potassium Osmoregulation, Acid-base balance, Phosphorylation reactions,
Cellular uptake of amino acids, Carbohydrate metabolism and
Protein synthesls.

Magnesium Cellular resplration, Intra -and extra- cellular homeostasls,
Osmoregulation, Necessary for phosphate transfer reactions,
Activator thiamine pyrophosphate reactions and Is involved In
the metabolism of fats, carbohydrates and proteins.

Copper Functions in hematopolesis and In numerous coppardependent
enzymes (e.g. cytochrome ¢ axidase, ferraxidase, tyrosinase
and superoxide dismutase), component of hemocyanin.

Cobalt Source for microbial synthesis of B12 in Intestine

lron Heme containing enzymes (e.g. cytochromes, axidases, peraxi-
dases and catalases) and as a cofactor for enzymes.

lodine Neuromuscular functions, intermediary metabolism

Manganese Cofactor of various enzyme systems.

Selenium Component of glutathione peraxidase

Zinc Cofactor in several enzyme systems and component of a large
number of metalloenzymes

11
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Table 3. Preferred mineral specles for shrimp mineral premixes.

MACRO MINERAL SYNONYMS FORMULA MOLWT WATER APPROXIMATE
SOLUBLE COMPOSITION
Potasslum phosphate, Potasslum biphosphate KH,PO, 1361 + K 28.73%
monobasic Potassium dihydrogen phosphate P 22.76%
Potassium acid phosphate
Monobasic potassium phosphate
Monopotassium phosphate
Potassium phosphate, Dipotassium phosphate K,HPO, 174.2 + 4+ K 44.89%
dibaslc Dipotassium hydrogen phosphate P 17.79%
Dikallum phosphate
Dibasic potassium phosphate
Sodium phosphate, Sodlum dihydrogen phosphate NaH,PO, 119.9 +++ P 25.81%
monobasic Acid sodium phosphate Na 1916%
Sodlum biphosphats
Monobaslc sodium phosphate
Monosodium orthophosphate
Sodlum phosphate, Disodium: hydrogen phaosphate ‘Na,HPO, 141.9 + P 21.82%
dibaslc Disodium orthophosphate Na 32.4%
Dibaslc sodlum phosphate
Disodium phosphate
DSP
Phosphate of soda
Secondary sodium phosphate




el

D. Alien Davts, K. Kurmaly

¢ Advances In mineral nutrition for aquatic specles

MACRO MINERAL SYNONYMS FORMULA MOLWT WATER APPROXIMATE
SOLUBLE COMPOSITION

Calclum phosphate, Acid calcium phosphate Ca(H,PO,), 234.0 + P 26.47%
monobasic Calcium biphosphate Ca 1712%

Monocalcium orthophosphate

Monocalcium phosphate

Primary calcium phosphate
Calcium phosphate, Calcium monohydrogen phosphate CaHPO, 136.06 Ca 30%
dibaslc Dicalcium orthophosphate

Secondary calclum phosphate
Calclum lactate 2-Hydroxypropanoic calclum salt C,H,,Ca0, 218.2 + Ca 18.4%
Magnesium sulphate MgSO, 120.4 ++ Mg 20.2%
Magnesium Magnesla MgO 40.3 + Mg 60.3%
axide Maglite

Magcal

Magnesla usta

Calclned magnesia
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TRACE MINERAL

SYNONYMS FORMULA MOLWT WATER APPROXIMATE
SOLUBLE COMPOSITION
Copper sulphate, Cupric sulphate CuSO, 249.7 ++ Cu 25.44%
pentahydrate *(H,0)s
Cobalt sulphate Cobaltous sulphate CoSO, 155.0 + Co 38.0%
lron sulphate, monohy- Ferrous sulphate FeSO, 169.9 ++ Fe 32.8%
drate *(H,0)
Manganese sulphate, MnSO, 169 ++ Mn 32.5%
monohydrate *(H,0)
Sodium selenite NaSeO, 172.9 ++ Se 45.7%
Na 26.6%
Potassium lodide Kl 166 + + K 23.6%
1 76.4%
Zinc sulphate 'ZnSO, 161.4 ++ Zn 40.5%
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Table 4. Dietary mineral ecommendations in shrimp feed.

Element Ca P Na K Mg Cu Co Fe Mn Se Zn |
% % % % % ppm ppm ppm | ppm ppm ppm ppm
Tacon (1987) 2.0 1.2 0.7 0.08 10 0.8 70 45 0.2 90 4
Akiyama et 23 15 |os |09 |o2 35 10 300 20 1 110
al.,(1991)
Present work 2.0 1.5 0.5 1.0 0.2 50 0.5 150 20 0.2 150 2
Minimal supplement | 0.25 0.25 0.015 10 0.05 20 2 01 50 1.
Table 5. Proximate composition of raw materials.
K % Na % Ca % Mg % P % Zn ppm Mn ppm Cu ppm Fe ppm Se ppm ﬁ
Fishmeal 68 CP 0.84 0.72 2.35 019 2.48 100 10 6 200 15
Fishmeal 55% CP 0.48 0.53 3.53 017 2.72 3900
Wheat flour 016 0.01 0.03 0.06 0.2 4 1 6 017
Squid meal 0.78 6.07 01 0.34 0.8 300
Shrimphead meal 0.25 2.90 13.7 1.05 1.32 300
Soybean meal 1.79 0.03 0.26 0.25 0.69 54 31 22 157 01
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Table 6. Typlcal levels of minerals obtalned from raw materials In shrimp feed.

Advances In mineral nutrition for agquatic apecles

K % Na % Ca % Mg % P % Zn % Mn % Cu % Fe % Se %
Fishmeal 68CP 0.3 0.25 0.83 0.066 0.868 35 3.5 21 70 0.53
Wheat flour 0.04 0.0035 0.0075 0.015 0.05 1 0.25 1.5 0.043
Ground squid meal 0.04 0.31 0.005 0.017 0.04 15
Shrimp head meal 0.0175 0.203 0.959 0.0735 0.0924 21
Soybean meal 018 0.003 0.026 0.025 0.07 5.4 3l 22 15.7 01
Total mineral 0.5775 0.7695 1.827 0.1965 1124 40.4 7.6 4.55 123.2 0.67

Table 7. Recommended mineral levels for shrimp mineral premix.
Element Ca P Na K Mg Cu Co Fe Mn Se Zn |
% % % % % ppm ppm ppm ppm ppm ppm ppm

Recommended levels In shrimp || 2.0 1.5 0.5 1.0 0.2 50 0.5 150 20 0.2 150 2
feed present work
Minerals supplied by raw mate- 1.83 112 0.77 0.58 0.2 4.55 123.2 7.6 0.67 404
rials (Table 5)
Levels required 017 0.38 0.42 45.45 0.5 26.8 12.4° 109.6 2
from premix
Commercial mineral 0.26 0.64 0.05 0.42 0.02 45.45 0.25 17.8 12.4 0.05 109.8 0.2
premix .




