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Abstract
Chimsung, N.!, Chealoh, N.!, Pimolrat, P.! and Tantikitti, C*
Effects of shrimp head meal in the diets on growth, feed efficiency and
pigmentation of sex-reversed red tilapia, Oreochromis niloticus x

0. mossambicus
Songklanakarin J. Sci. Technol., 2006, 28(5) : 951-964

Shrimp head meal (SHM) was used to replace fish meal as a protein source in practical diets for sex-
reversed red tilapia (Oreochromis niloticus x O. mossambicus) at 0, 25, 50, 75 and 100% of fish meal protein
or 0, 6.92, 13.84, 20.76 and 27.68 % by weight of diet respectively. Catfish feed that contained protein content
37.22+0.10% was included as a reference diet. The experimental diets were fed to the fish with mean initial
weight of 3.13+0.05 g for 8 weeks in 70 1 aquaria. The results showed that weight gain and specific growth
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rate of fish fed 50% of fishmeal protein replacement or diet 3 was not significant by different from those of
fish on control diet (p>0.05). The data of feed intake, feed conversion ratio and productive protein value of
fish fed diet 3 were equal to those fed control diet (p>0.05). The lowest growth rate and feed efficiency showed
on fish fed 100% of fishmeal protein replacement. The production cost of fish fed diet 3 was equal to those
fed the control diet and the reference diet (p>0.05). Total carotenoid content in fish skin was significantly
highest (p<0.05) in fish fed 100% of fishmeal protein replacement diet. The result indicates that the use of
SHM at the level of 50 % replacement or 13.84 % by weight of diet is a potential protein source in sex-reversed
red tilapia diet.

Key words : shrimp head meal, fish meal replacement, sex-reversed red tilapia
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Effects of shrimp head meal to sex-reversed red tilapia
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Uszlaatvaamaaldainlssrund szl “adindndae

a0 1wn3sNnlIUemInzedmIuNIn laganiz
lssoundsyuifonzauaidonuds loandsaint 5a7u
NIEUIUNIHAALED 22l uapsiafsiaduaasinie
lganmandsyddsennm 34-45% vasiagaunldlu
MUy (39 uazame, 2543) maﬁwﬁ"sﬁmﬂ%
& o _a | &, A < o

WWudagavaimisurastdunisidanwiten 1m13nan
FununiInans1mis “adiuazdaiduuuntenisld

1 v Y 1 g s 1 dl
wilsznaunslnruinisvasiafeluauiuunasnan
wazdinsmde wan13eszigmamslnanINsuey
v v 1 dl 1 1 a0 5 =
WatatlufiiunszuIuwnsen wudaianaam l s
lodu wazidn 4.4, 46.0, 9.8 uaz 26.1% audeu
o . - ..

wananiialsznavdie ladn (chitin) 14.3% 13~
16w we awauiin (astaxanthin) LALALATL TN
(cantaxanthin) 7 wag 27 §n./nn.a8d6 0 (Hertrampf



3. qUaIUASUNS NN,

Ui 28 atfuit 5 n.e. - a8, 2549

953

v Y 1 1 a
navearNatuluemsnedlmtiauasnasna
UNITTU AN "I LazAme

& X0 o

neiafetndeganly

q

and Piedad-Pascual, 2000)
dransaludulaidndangulowdn 3 (n-3 fatty acids)
laa wasan (cholesterol) (Lovell, 1998) saudied
NN 3A9gANTINUEIMNTVRY RT3 (Hertrampf
and Piedad-Pascual, 2000) 103189 1088 NER LA
Hunen (2528) FANWINAVDILARE 13 210 W38
lugla ndueenanasasiuinaiaes Wauazidan
9 @ uazalu donaasydulauaznsifou ves
Uadauas nudwuazddends ednalunisidedn
masgdulalddn @ war @3nn waliu afldasn
matasgdvladi @ usnwae “undddainudn
d‘ 1 1 a A
215N W e L5 larueznauaanalso9as
1% dnede sndtegaueiedn  uemishin wwa
9 oA a o ) & al | ~
A9 anudn “eziSnidudalu Ua1dn 4 uazazdong i
4 & 4
ATLULLDRY JUULTOH 9

¥ 2

faeam NUAGINaIdedu Warfslvmanzinag
i dusraslusduluairmisvartanes Fadudan
AW NIERINUARN Oreochromis niloticus wazyan
wuane O. mossambicus (NIBW Wazanke, 2530 814
lag  wwe, 2543) dadauasiainléindudaitinia
M v - - 4 X do
Aldsuanudenlunisuslaa  wWiavaniianduuas
1 a (%3 a o ld.dd 3

BN NUAIBATITNAT Lazanme aand " waatds
4 N . x4
7 wlannldg 2semuazirudsemunintu dlu

o o w4 A g X -
ﬂwuumms uﬁlgﬂ‘wmwsmuau%maqﬂmmmw

1 a ) v g 1
AN LAEANIWIIAALL ALY NI TLALNNINNIY 60%
POIAUNUTIANG (WITUAT Lae aAsaun, 2528; Ara
L Ko '
uazame, 2543) N3fnATIRETagUse sAiNadinm
sraumnne wrasiaislusmsUaniawasildng
mMaasaauladn A WINLIE T nBAwNsIFanr s
“UpasUaRanay IINNHUIBUNBUAUYUAI1D1AS
nldfdeseduane g Aueims w3zl msudaian
2 = a a X a
FoduarnsnneasnitenldlunisiassUaiianas
; o A . X .

whasandandnaaigduladniinisidaedgainis
15930 wsudaniia (Teyaannis suaNBAINS)
L X 4 . .
netiatduuuanislunisandunuoinisuaznisld
Uszlomivaanasldarnlsssnuudagy “adin

4 adg
alnsninazIins

1. msesendamaaas
wgnuadauadudasine dhwstniade 2 n3u
wauualudslviuainat auaaNg 2 au.iNas
e 1 o Taalduomsndansmslndifos
fuamianaans ansudauanl ‘INAaIBUIN 75
40x41 g, U3aneaiin 70 A 91uam 25 /g e
BHWNIINARDILTLY ;mma@ (completely randomized
design, CRD) fivianaa 6 AANIINANDY LANIINANDY
8z 3 4n U5 mwdaldEdueaiy Mwiiadenvesd
uazaIInenanduia 7 Ju wasanuanduiaaiy
AMwduazamInaassuin Aadanlidauialndides
M 20 /g FodiminuanSudiu de3insunudiin
Taaraudannis auﬂmﬁ’mﬁnﬁumqu 0.05 wa./
i 1 das

2. MIATYHBNINAAD
waifstuildlusmisnanssia3anlaasiniars
A91N1391A MNEDIAITUTRTY 2. 4ATAIBIININY
(3zMINN92U SUTEUAIBRIMTIND TN BN N TN)
aungungi 60°C 1Huian 48 dalus udninluuali
azlden uaz wdedsiadnszigmainislnauinis
1 a @ o c{l o LV 1
WulAeaiuy qoanisnsnnldiiu udsenavans
211 INARRIANNITN1TVEY AOAC (1990) nautiia
IHiaTanavrImeaasd (Table 1)
lunswdaeimanaass asi 1-5 uu Awam
JasonsliRszaulysdn wazlosiu Uszunm 30%
(NRC, 1993) uaz 10% wadh1#knanis (Corraze,
2001) lndfasiunnaanismenss wabkdseauiaie
Punandreis lasnsuduaadinnaassandulu a3
Aaa a o o a X
mmwuﬁsmmiﬂmmmmqaLwa\muuazmmimm
2{' IS v a A = o = o [
N 6 1Uua1UIIaNBY AD 8IUIILEA L33 3U 1T
dagnauwiedin (dsdin Lideandn 32% lagu
w ! 1 ! l&/ 1
¥oanin 4% mnldnnnndt 6%  uazananlainin
N1 12%)



Songklanakarin J. Sci. Technol. Effects of shrimp head meal to sex-reversed red tilapia
Vol.28 No.5 Sep. - Oct. 2006 954 Chimsung, N., et al.

Table 1. Proximate analysis of feed ingredients (% dry matter)!

Ingredient moisture ash protein lipid fiber

Fish meal 4.70£0.03  30.50+0.33  63.14%+1.12  7.30£0.07  0.99£0.07
Shrimp head meal 4.60£0.14 24.46%0.18 56.95+1.29  4.51%+0.11 13.18%0.19
Soybean meal 7.41£0.02 5.76£0.16  48.18+0.03 19.28+1.14  4.30+0.20
Palm kernel meal 5.25+0.14 3.56x£1.26  18.27£0.94 12.05+0.10 12.56%0.22
Rice bran 8.58+0.02 12.97+0.22  15.68+0.20 15.07£0.19  5.22+0.13
Cassava meal 9.63£0.10 4.08%0.27 2.54+£0.15  0.54£0.04  1.30%0.18

!Mean + standard deviation of three replications

Table 2. Composition of experimental diets (g/kg diet)

Diet (Ratio of fish meal protein : shrimp head meal protein)

Ingredient
1 (100:0) 2 (75:25) 3 (50:50) 4 (25:75) 5(0:100)

Fish meal 250 187.5 125 62.5 0
Shrimp head meal 0 69.2 138.4 207.6 276.8
Soybean meal 280 280 280 280 280
Palm kernel meal 150 150 150 150 150
Rice bran 100 100 100 100 100
Cassava meal 180 173.3 166.6 159.9 153.2
Cr,0, 10 10 10 10 10
Mineral premix! 20 20 20 20 20
Vitamin premix? 10 10 10 10 10

! Mineral premix (g/kg diet): NaCl 0.25; MgO 1.1; KCl 4; Ca(H,PO,), 9; FeSO, 0.72; Calcium
lactrate 0.88; ZnSO,.7H,0 0.088; MnSO_.7H,0 0.04; CuSO_.5H,0 0.088; CoSO, 0.0002; Kl
0.0008; cellulose 1.183

?Vitamin premix (mg/kg diet): Thiamine (B,) 10; Riboflavin (B,) 20; Pyridoxine (B,) 10;
Cobalamin (B ,) 2; Retinal (A) 4; Choleccalciferal (D,) 0.4; Philloquinone (K ) 80; Folic acid §;
Calcium pantothenate 40; Inosital 400; Niacin 150; Tocopherol (E) 60; Choline 6,000; Ascorbic
acid (C) 500; Cellulose 2,718.6
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Table 3. Proximate analysis of experimental diets (%as fed basis) !

Diet Moisture Ash Protein Lipid Fiber
1 3.00£0.27 14.90+£0.04 32.95+0.14 11.01£0.23  4.97£0.04
2 2.83£0.05 14.80+£0.06 33.22+0.21 10.35£0.20 5.56x0.09
3 2.73£0.06  14.27+£0.16 33.41£0.21  9.30£0.18  6.74£0.68
4 2.72£0.10 13.73£0.08 33.59+0.40 10.30£0.20 7.74£1.01
5 2.78£0.21  13.23£0.07 33.80£0.21  9.89+0.25 7.84£0.18
6 7.11£0.06 9.87£0.14 37.22+0.10  7.36%0.15  4.30%0.25

!Mean + standard deviation of three replications

Table 4. Initial weight, final weight, weight gain, specific growth rate (SGR) and
survival rate of sex- reversed red tilapia fed the experimental diets

Diet Initial weight' Final weight'  Weight gain' SGR! Survival rate’
(2 (2 (2 (%/day) (%)

1 3.09+0.13* 36.17+2.45¢ 33.08+2.34¢ 4.39£0.07¢ 95.00+0.00°
2 3.13+0.18* 28.82+2.15%  25.69+2.03% 3.96+0.10%  91.67£14.43®
3 3.20+0.16* 32.78+1.88®  29.58+1.72% 4.16£0.03®  96.67+2.89*
4 3.08+0.06* 27.30+3.85¢ 24.2243.79¢ 3.88+0.23°¢ 96.67+5.77*
5 3.19+0.16* 27.16£1.90¢ 23.97+1.89¢ 3.82+0.15¢  100.00+0.00°
6 3.09+0.11° 29.29+3.13%  26.20+3.03% 4.01£0.14>  88.33%£16.07°

Mean + standard deviation of three replications

Means within each column not sharing a common superscript are significantly different (p<0.05)
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7. PHhnamlsivesasiulusrmsuasiiimisvesdm

andayalu Table 8 Usunmanlsfinasdanlu
01W13 A3 2,3, 4 uax 5 feuviiy 21.47+4.03,
26.7947.15, 31.31£0.52 waz 36.72+3.35 wn./nn.

Table 5. Chemical composition of sex- reversed red tilapia carcass

(%dry matter basis)!
Diet Moisture Ash Protein Lipid
(% wet sample)
initial 76.25+1.23 18.26+0.37 63.2940.06 13.35+0.13
1 73.65£1.72*  16.28+0.10°  57.78+0.26° 25.78+1.89®
2 70.87+0.58°  14.01+0.22°  59.53+0.82* 25.41+0.10°
3 72.27£1.27®  13.97+0.54°  58.12+0.51° 24.80+0.47°
4 72.1840.34®™  13.40+0.25°> 59.21+0.18* 27.35+0.40°
5 72.85£0.70®  13.93+0.15°>  59.98+0.82* 25.97+0.16%
6 72.13£1.26®®  14.08+0.04°  58.56+1.62% 24.42+0.15°

Mean + standard deviation of three replications
Means within each column not sharing a common superscript are significantly
different (p<0.05)
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Table 6. Feed intake (FI), feed conversion ratio (FCR), protein
efficiency ratio (PER) and productive protein value
(PPV) of sex-reversed red tilapia fed the experi-
mental diets

Diet  FI'(g) FCR! PER! PPV! (%)
1 39.68+4.85" 1.21£0.14% 246+0.13* 39.10+4.71%
2 3844%307° 1.50+0.11°  1.96+0.15" 34.93+2.69"
3 41.99+1.97° 1.42+0.03® 2.05+0.05" 33.99+0.84'
4 3625+256° 1.5240.18*  1.9240.21° 32.53#3.60¢
5 3890+4.68" 1.62+0.15* 1.7840.16" 29.83+2.71°
6 2595+3.11°* 0.99+0.02¢ 2.5240.06* 44.30+1.00®

Mean + standard deviation of three replications
Means within each column not sharing a common superscript are
significantly different (p<0.05)

Table 7. Apparent digestibility coefficient of protein of experimental diets’

Diet Apparent digestibility coefficient of protein (%)
1 95.48+0.03¢
2 96.17£0.02°
3 95.80£0.07¢
4 95.61£0.06°¢
5 96.79£0.06*

'Mean = standard deviation of three replications
Means within each column not sharing a common superscript are significantly different
(p<0.05)

Table 8. Total carotenoid in diets and skin of sex-reversed red tilapia!

Total carotenoid (mg/kg)

Diet
In diet Fish skin
1 nd 21.57+5.11°
2 21.47+4.03 23.84+0.96°
3 26.79+7.15 24.324+2.78°
4 31.31+0.52 23.07+1.40°
5 36.72+3.35 31.05+1.30°
6 nd 23.26+0.70°

!Mean + standard deviation of three replications
Means within each column not sharing a common superscript are significantly
different (p<0.05)
*initial total carotenoid of fish skin 4.08+0.06 mg/kg
nd = not detected
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Figure 1. Feed cost and fish production cost

*sum of ingredient cost as per kilogram of diets
** calculation of total feed intake (kg) x feed cost (Baht)/total fish production (kg)

*#** marketable price)
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