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Effects of Tamarind Seed Meal in Diets on Growth and Feed Efficiency in

Red Tilapia (Oreochromis niloticus x O. mossambicus)
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Abstract: This study was investigated the usage of tamarind seed meal (TSM) from the industrial factories
processing. TSM was formulated to replace corn meal for red Nile tilapia on growth performance, feed, and
nutrient utilization. The test diets were formulated with different levels of TSM from 0, 20, 40, 60, 80, and 100% .
The initial fish had an average weight of 4.55 + 0.02 g/ fish and fed with experimental diets for 10 weeks. The
results showed that the fish fed diet 100% TSM replacement had the highest weight gain, SGR, rate of feed
intake, feed utilization, FCR, PER, PPV and protein retention, but no significant differences with TSM80 and 90%.
The hepatosomatic index was not significantly different at all test diets, however, viscerosomatic index was
decreased in the high level of TSM. Feed efficiency, protein-, and lipid efficiency ratio were increased with the
high levels of TSM. In addition, TSM inclusion had higher protein utilization than control diet, but protein retention
was not the significant difference. The results of the present study indicated that TSM is able to substitute corn
meal for 100% replacement that is a potential feedstuff for aquatic animals and can reduce the cost of

producing aquatic animals for a lower price.
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Table 1. Composition of experimental diets (g/100 g)

Feed Graded levels of tamarind seed meal
ingredients TSMO TSM20 TSM40 TSM60 TSM80 TSM100
Fishmeal 7 7 7 7 7 7
Soybean meal 45.15 45.15 45.15 45.15 4515 4515
Corn meal 30 24 18 12 6 0
Tamarind seed meal 6 12 18 24 30
Broken rice 5 5 5
Wheat flour 5 5 5 5 5
Vitamin mix’ 0.5 0.5 0.5 0.5 0.5 0.5
Mineral mix’ 0.5 0.5 0.5 0.5 0.5 0.5
Fish oil 6.1 6.1 6.1 6.1 6.1 6.1
Lysine 0.25 0.25 0.25 0.25 0.25 0.25
Methionine 0.5 0.5 0.5 0.5 0.5 0.5
Total 100 100 100 100 100 100
Proximate composition (%)
Crude protein 30.14£0.58 30.22+0.61 30.09+0.97 29.94+0.30 29.95+0.69 30.66+0.11
Crude fat 823+0.18 845+0.18 856+024 823+0.11 861037 8361022
Fiber 240+0.07 234+0.03 223+006 265+010 2.75+£0.21 247 +£0.08
Ash 531+012 532+024 535+0.07 5.07+£0.09 523+£0.11 558 +0.14
Moisture 6.12+0.26 12.03+0.34 581+0.19 949+0.11 850x0.17 2.16+0.12

" Vitamin mixture (mg or IU/kg diet): A, 5,000 IU; D3, 1,000 IU; E, 5,000 mg; K, 2,000; B1, 2,500 mg; B2, 1,000 mg; B6, 1,000 mg;
B12, 10 mg; inositol, 1000 mg; pantothenic acid, 3,000 mg; niacin acid, 3,000 mg; C, 10,000 mg; folic acid, 300 mg; biotin, 10 mg
? Mineral mixture (g/kg feed) ; calcium phosphate, 80; calcium lactate, 100; ferrous sulphate, 1.24; potassium chloride, 0. 23;
potassium iodine, 0.23; copper sulphate, 1.2; manganese oxide, 1.2; cobalt carbonate, 0.2; zinc oxide, 1.6; Magnesium chloride,

2.16; sodium selenite, 0.10

o” o d' a' 49/ . . @ o\
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Table 2. Growth parameters of red tilapia fed diet containing graded levels of tamarind seed meal’

Growth Graded levels of tamarind seed meal (%)
parameters TSMO TSM20 TSMA40 TSM60 TSM80 TSM100
Initial weight 4.55+0.05 4.55+0.05 457+0.03  4.53+0.06 4.53+0.03 4.57+006
Final weight 7.73+1.01%  10.09+1.99°  10.72+1.02°  10.64+0.62° 12.55+1.28°° 14.94+2.28°
Weight gain 69.84+21.647 122.14+46.22° 134.8142.4°  134.73+11.87° 176.53+27.62° 227.63+54.19°

Average daily gain  0.04+0.01° 0.08+0.03°  0.09+0.01”  0.09+0.01°°  0.11+0.02°*  0.15+0.03°

Specific growth rate  0.04+0.01° 1.12+0.29" 1.21+0.14°  1.2240.07°°  1.45+0.15  1.68+0.23°
Condition factor 2.31+0.33 2.44%0.59 2.110.25 1.84+0.43 2.51+0.58 2.13+0.03
Hepatosomatic index 0.72+0.3 0.79+0.2 0.74+0.3 0.77+0.1 0.82+0.2 0.72+0.1
Viscerosomatic index  8.95+0.8" 8.95+0.9° 8.98+0.7° 8.91+1.8° 7.73+1.1% 7.07+1.7°
Survival rate 90+13.23  83.33+7.64  98.33+2.86 954500  98.33+2.89  93.33+11.55

' Values are means * S.D. of three replicates and values within the same row with different letters are significant difference
(P<0.05, n=3)

Table 3. Feed and nutrients utilization of red tilapia fed varying levels of tamarind seed meal’

Graded levels of tamarind seed meal (%)

Feed utilization
TSMO TSM20 TSM40 TSM60 TSM80 TSM100

bc bc

Total feed intake 12.28+1.65° 17.09+0.52 15.6321.53° 18.28+0.51 17.77£1.59%°  17.4621.68°

Feed conversion ratio  3.66+1.06° 2.7340.65 2.51£0.15" 2.86+0.33" 2.23+0.49% 1.59+0.24°
Feed efficiency 29.32+10.18°  38.22+1.00°  39.8742.47" 3527411  46.32:+9.90°  63.60%8.77°
Feed efficiency ratic  0.21£0.01° 0.274¢0.01®  0.39:0.00°  0.32:0.00°  0.45:0.00°  0.58+0.00°

Feed conversion efficiency  1.56+0.54" 2.17+0.57% 2.1120.13% 1.94+0.23% 2.53+0.54" 3.25+0.45°

Nutrient utilization

Protein efficiency ratio  1.52+0.03° 258+0.07"°  3.90:0.03°  3.71x0.02°  5.08:0.04°  6.10+0.08°

bc

Lipid efficiency ratio  5.67+0.12° 9.35+0.24" 13.98+0.12"  13.56+0.07 18.10£0.15°  22.53+0.28"
Protein productive value  33.21+0.09°  47.49+0.12°  45.83:0.05°  49.53:0.11°  49.75:0.08°  53.57+0.06"

Protein retention 17.65£0.05°  25.32+0.15°  24.48+0.11°  25.98:0.09°  26.60:0.07°  28.78+0.02°

' Values are means + S.D. of three replicates and values within the same row with different letters are significant difference

(P<0.05, n=3)
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Table 4. Economic analysis of red tilapia fed varying levels of tamarind seed

Feeding cost

Experimental diets

Total cost (Baht/kg diet)

Feeding cost (Baht/kg fish gain)

TSMO
TSM20
TSM40
TSM60
TSM80
TSM100

18.72 87.85
18.18 65.58
17.64 45.30
171 53.15
16.56 37.75
16.02 27.70

1504
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Table 5. Proximate composition and amino acid content of tamarind seed meal

Proximate Cornposition1

Essential amino acids (mg/100g)

Non-essential amino acids (mg/100g)

Percent Tamarind ~ Corn?>  Ogi meal® Tamarind ~ Corn®>  Ogi meal®
Crude protein 16.18 £ 0.96  Lysine 1,093 37.9 47.97  Aspartic acid 1,516 70.7 77.37
Crude lipid 9.48+0.33  Valine 432 51.6 57.63  Glycine 821 M7 39.80
Moisture 1.47+£0.32 Leucine 1,184 113 8.72  Alanine 905 79.2 36.38
Ash 1.47+0.32  Isoleucine 692 36.3 22.32  Proline 801 99.4 93.25
Fiber 1.47 +£0.16  Threonine 501 39.5 24.93  Tyrosine 550 ND 38.52
Phenylalanine 705 81.1 46.40  Serine 814 44.6 33.75
Arginine 675 79.4 31.88  Glutamic acid 2,303 79.2 138.08
Histidine 386 38.1 14.59  Cysteine 481 ND 10.64

Methionine 189 34.7 7.10

Tryptophan 130 15.8 3.20

"Values are means + S.D. of three replicates

“whole kernel of corn which determined by Naves et al. (2011)

3Ogi is fermented powder producing from corn meal (Makanjoula and Moses, 2011)

ND is not determined
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