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Utilization of Moringa (Moringa oleifera Lam.) Leaf on Growth Performance and Protein

Digestibility in Tilapia (Oreochromis niloticus L.)
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ABSTRACT
The study of utilization of moringa (Moringa oleifera Lam.) leaf on growth performance and
protein digestibility in Tilapia (Oreochromis niloticus L.) was conducted. Diets were prepared by
supplementing with moringa leaf at 0, 5, 10 and 15%, all diets contained 25 % crude protein and
isocaloric diets of 2,500 kcal/kg. In this experiment, tilapia with initial weight of 27.06 £ 0.97 g/fish

was fed with experimental diets for 60 days. The result showed that growth performance was similar
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in all groups (p>0.05), average daily weight gain was 1.21 +0.39, 1.27 £ 0.13, 1.29 £ 0.19 and 1.07
+ 0.16 /fish/day, respectively. Feed conversion ratio was 1.29 + 0.58, 1.08 £ 0.12, 1.08 + 0.16 and
1.27 £ 0.22, respectively, and protein efficiency ratio was 0.33 + 0.04, 0.37 £ 0.04, 0.37 £ 0.04 and
0.36 £ 0.03. Digestibility coefficiency and protein digestibility in fish fed with diets supplemented with
moringa leaf were not significantly different (p>0.05). The digestibility coefficiency and protein
digestibility were found in range of 51.66 - 58.42% and 68.53 - 74.86% respectively. In the part of
fish health found that, hematological parameters were not significantly different (p>0.05), and
pathology of liver was similarly in all groups. Therefore, supplementing moringa leaf with 10% in diet

showed no adversed effect on growth, protein digestibility and fish health.

Key Words : moringa, tilapia, growth, digestibility
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Table 1 Ingredients and proximate composition of experimental diets

Level of substitution (%)

Ingredients

0 5 10 15
Fish meal (58%) 20 20 20 20
Soy bean meal (44%) 23 20 16 14
Moringa leaf (26%) 0 5 10 15
Rice bran 28 25 22 15
Corn meal 18 19 21 25
Fish oil 2 2 2 2
Vet. oil 2 2 2 2
Ol-starch 5 5 5 5
Premix 1 1 1 1
Dicalcium phosphate 1 1 1 1

Proximate composition by analysis (% dry weight on basis)

Moisture 9.55+0.75 8.55+0.90 8.12 £ 0.60 8.77 £ 0.55
Protein 2574 +0.04  26.31+£0.30 26.06 £ 0.46 25.10 £ 0.01
Fat 8.78 £ 0.07 7.79£0.69 8.19+1.69 7.78 £0.77
Ash 1117 £ 0.29 11.32+£0.31 11.11+£0.32 10.26 + 0.54
Fiber 2.11+£0.78 2.09+0.35 2.10+£0.17 2.18£0.25
Digestible energy

. 266.96 264.73 266.28 263.37
(kcal/100 g)
Gross energy

403.35 403.30 404.39 401.23

(kcal/100 g)°

Note: a = data by calculated
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Table 2 Growth performance and feed efficiency of Tilapia fed with experimental diets for 60 days

(Mean % SD)

Growth performance and feed efficiency

Level of moringa

. Average daily gain Specific growth rate Feed conversion Protein Survival rate
feat (%) (g/fish/day) (%/day) efficiency ratio (%)
0 1.21+£0.39 3.22 +0.33 1.29 £ 0.58 0.33+£0.04 100
5 1.27£0.13 3.03+0.18 1.08 £0.12 0.37 + 0.04 100
10 1.29+0.19 3.04£0.35 1.08 £0.16 0.37 £0.04 100
15 1.07£0.16 2.67 £0.33 1.27+£0.22 0.36 £ 0.03 100
p-value 0.567 0.152 0.667 0.661 0.000

o o a

nasyiAuinAneaInAwininsedl snaniamsiulna i dnmninlasuenmis
uie wazidsz@nsnannisldisylomiannTdsfiu annismaassnusndainguinldiuanmsnldlunygs

I o '

fiszAu 5,10 uaz 15 wWefidus drrdwnaaliuansnmeada (P>0.05) funguatuAN Richter et al.,

1
= o

(2003) mmmdﬁmﬂgmﬂ@f]ﬁ@é’fmmmiﬁmﬂumqummu 10, 20 wAz 30 wlafidus w1 7
GHlER Wudﬁﬂmﬁ@mé’%mm?mﬁﬂum@mﬁa‘:ﬁu 10 Lﬂmﬂéﬁuﬁ‘Lu@;mmmaﬁmm’?mLﬁuimﬁ‘?{qm
zq'fauﬂmﬁ@ﬁvlﬁi?ummmmﬂum;mI;T\iLm' 15 Lﬂ@iéﬁum’%ﬂﬂuqmmmiﬁmﬂfﬁﬁyLﬁ‘u‘immm uaz
N13AN®1283 Afuang et al., (2003) mmmdqmngmﬂmﬁaé’qammmmﬂuu:;uﬁizﬁu 13, 27 uay
40 Lﬂ@ﬁ%uﬁwudﬁﬂmﬁ@‘ﬁliﬁﬁ*ummi‘ﬁlmﬂumquLﬁuﬂfjﬁ 13 Wefifuslugnsanmisaziuaniliinag
EEAGMIGE TN TaTorN annmaaesuansliiiuinlarliaasnsaldlss lemdecinguzainamsy
nanlunzgalégei 15 Wesdumlugrsaimns el lunnasoiulnld dawalininasodiolndendu
UnfdleuBuufeuiulainguasunu
nmsAnmAnlszananstasliuazilsrAnannmsdasalilsiuaasanmsluilanila

anneindulssananistesdrasens seslarailéFue e lunsquiissiusine fu
wudnduilszananisdesldresanslidanuuananeiu (0>0.05) IaefiAn 58.42 + 7.15, 56.32+ 5.21,
56.30 + 2.04 WAZ51.66  7.30 AMNAAL (m@wﬁ' 3) dleuRaufaulsransnmnisdesldsiuresan
fialunnganimmaaes wudnlduwansinaii (p>0.05) MwRzaiW Tnemudnlazansninganastilsfuile
ﬂmi@fﬁ*ummi‘ﬁ'mmﬂum@wﬁ'?zﬁu 0,5, 10 uaz 15 WWefiius dp1 74.86 + 4.67, 73.00 + 0.77, 73.34 +
2.90 UA¥68.53 + 1.43 AMNATAL

anmamaseswuddudszdnanisten|d wazilszAnaninnistenldsiuludaniadildFueuns
ﬁiﬂumquﬁ?zﬁmmmwﬁu 0, 5 10 uax15 % NAndwilszAnsnistesldasludeg 51.66 - 58.42
wafidus uaztlsz@nininnisteslsiuzesamnseslugng 68.53 - 74.86 wafidus dlannAdndin

&« 1

azdiauanisalunisdealismiuluingauainisls 31 - 99 nlafidius dealaduls 76 - 100 wlafidus

o 1 o

daaafulamsnls 6 - 92ulasidus saednls 68 - 94 wWafidus saanasnuls 77 - 95 wafiius uay

'
< & =2 '

sx@nTnnnistiasavnsilAn 64 - 91 Wefidus (Rea, 2543) T9ANNLANAN9LRIANLIEANEAINANT

gasipaniladenansasing lddnazilu fdndinied a11ns sedalnaan wWiusu



Table 3 Digestibility coefficiency and protein digestibility in tilapia fed with experimental diets

(Mean % SD)
Level of Moringa leaf Digestibility coefficiency Protein digestibility

(%) (%) (%)

0 58.42 + 7.15 74.86 + 4.67

5 56.32+ 5.21 73.00 £ 0.77

10 56.30 = 2.04 73.34 £2.90

15 51.66 £ 7.30 68.53 £ 1.43

p-value 0.582 0.115
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Table 4 Hematological parameters of tilapia fed with experimental diets (Mean + SD)

Hematological parameters

Level of moringa

Red blood cell Hematocrit Hemoglobin
leaf (%) 3
(x10°/Ll) (%) (grd)
0 450+ 0.44 27.00 £ 2.64 8.97 £ 0.90
5 4.89 +0.26 29.33 £1.52 9.73 + 0.51
10 4.56 + 1.06 27.33+6.35 9.07 £ 2.14
15 4.56 +0.10 27.33 £ 0.58 9.10 £ 0.17
p-value 0.892 0.911 0.921
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(c) (d)

Figure 1 Histological sections of hepatocytes of the liver in tilapia fed the experimental diets
(H&E- stained). a Fish fed diet Cont. b, ¢ and d Fish fed diet supplemented with moringa

leaf at 5, 10 and 15%. BC: blood cell, HN: hepatocytic nucleus, V vacuoles (H & E; X 400)
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