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ABSTRACT

Feedi ng experinents were conducted to find out
if the seeds of the Tamarind tree (Tanarindus
indica L) have high quality protein and can
pronmote growh in |aboratory rats, so that it can be
used in fornulation of |ivestock feeds. Tanmarind

seed extract contained 19.54% prot ein.

Four diets were formulated, AL B, Cand D. D et
A contained only aninmal protein (egg white) and diets
B, Cand D contained tanmarind seed extract at 10% 20%
and 30%I! evel s, as well as sonme egg white at 14.09%

8.17%nd 2.23% | evel s respectively.

The diets were fed to rats of the age 21-25 days.
Wi ght and | ength changes were observed for a period

of 3 weeks.

Cenerally the rats fed on diets containing
tamari nd seed extract had poorer growth and | ower
protein effeciency ratio (PER) conpared to those fed
on the diet that contained only egg white. This is

as expect ed.

The best feed conversion ratio (FCR however ,
was shown by rats fed on a blended diet (Det B), which
contained a mxture of tamarind seed extract (1.9% and
egg white (14.09% . This showed that there is a need

for a balanced diet for food to be properly utilized



by the body.

Al t hough the tamarind protein quality was not
specifically determned (in terns of actual am no
acid contents) the biological evaluation fromthis
experinent indicates that, it can be mxed in fairly
hi gh proportions in the formulation of |ivestock
feeds, provided appropriate aninmal protein

suppl erent s are added.
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CHAPTER OMNE

Te INTRODE].C__‘?‘ :_EQE

11 Background Information

—

Cne of the major »roblems associated with the
development of livestock industries in Migeria, is
the supnly of livestock feeds, Over 602 of the
production is estimoted to be due to the cost of

the feed. Isoun (1977).

Herrman (1968) stated that unbalonced diets and
particularly lack of protein is the most serious

Problem facing Nigeria,

Isoun (1977) in 2 rerort by Food and Agricul-
tur=1l Developuert, stated that cbout 1,600 million
nc:onle or cnc is every two of the world's total
nvopul~tion are regularly starved ol orotein
»azrticularly animcl Srotein. Necorly 35¢ of the
averzge North Americen diet is animal >rotein, 40
is cereal ond 25¢ vegetables, Pruits aud other food
items, 1In Asia about 8% cuim:l Lrotein, more than
75% cercal, MNigeria recordcd roughly per cavital
protein intuke of 51,7 -grens doily out of which 8.6
graiie coues from animal sources as against minimum

requircment of 35 grons,

The livestock situation in Nigeria has not



improved much in recent times because of lack of
bagic information on the availahle feeding stuff,
Most of the raw moteriols for livestock feeds are
imported, resulting in high cost of animel protein.
Thig situation has called for tlhie need to survey all
potential sources for local raw materials for massive
and commerci.l production of anim:l feeds. Such a
venture will cnsure & steady suodly of feeds and

this will subsidize livestock industries to produce

lov cost anim'l protein, Isoun (1977).

The tamarind tree Tamarindus indica L. (Hausa:
tsaniya) ie a common tree found throughout the
trosics and sub-trooico. It grows wild and sometimes
it is eultivated. 1In Vigeria particularly the tree
grows wild £ad is found in trhe middle belt and the
Northern part of the country. 7The tree caa grow in
different tyoes of soil: rich loamy, sandy, cleyish
or dry scil, It cen withstaend drought and frequent
flooding. The tamérind tree is used for different
purposes., In Wigeria the lecves vuad flowers are
ecten ¢s vegatobles. The pulp ic used for making
beverage (Hausa: tsimi), flavour focr confectionery
anrd for malking porridge. The seeds are rarely
used, they o re more often thrown away as waste.

James and Duke (1981).



1.2 Justifucation

Due to the aveilobility «ad large demand of
the tamarind fruits in the forthern part of the
country, there is need to eviluate the nutritional
value of the seeds, (often thrown «way) which can
be ucged 28 4 souice of plant nrotein in walking
livertock feeds, It may have great poteuntials to

livestock incdustry,

1.3 Objectives

The aim of this work is: To determine which
of the different dietary level of Tamarind seed
extr~et, may_Promote suiteble hiological resoonses
such as growth und feed conversion ratio, when fed to

laborutory rats.

1ok Literature Review

—— e —— o — i — —

Anon (1966) carried out & world wide nutritioneal
survey, wikich showed that the most prevalent nutri-
tional disecse is ~rotein cilorie deficiencies, They
recommended thit o1l eftfective neans be used to
increase food Hsrocduction, esnecially that of »rotein

source,

Thi« hos initieted the scientist concern: the
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Agriculturist, Veterinarians, Medical personnel,

Biolopgist to carry out various reseurches, exploring

the seas, deserts, the pnlanl kingdow and other
sources, for good guality protein thulb can be used

by men @nd his animals,

Bender (1978) stated sheiy protein quality is
the usefulness of the ~rotein to »rowmote growth and

metabolic function.

Aaron (1965) defined growth as the gain in
welrht., The gain in weight from @ better protein
would be lorger aud presumabhly oronortional to the
guality of the o Hrotein. The gain in weight divide
by the amount ol food consumed ig called protein
effeciency ratio (PER), The higher the ratio the
hebter is the osrotein,

e - i - e

Puil = %Q}n”;n weight
_ ood consumed

Palne (1967) noted thut 2ny difference in growth
rate between two individusls ol the saue species
mist be due to ote eithsr eating more food than the
other or utilizing ingested food more effeciently or
both. Utilization of ingegted food is normally
measured by gross growth effeciency which is o
expressed as & percentage. This is given by the

protein effeciency rotio multiply by hundred |



(PER x 100), This indicated & maximum value
ageinst which e¢ny attempt to improve conversion
effeciency coulcd be measured, Instead of this the
farmer used feed conversion retio, which is
c¢etermined by, the smount of food consumed divided

by the weight gein,

Feed conversion ratio = Food consumed
weight gain
Bressani «ad Elias (1967) indicated that the
protein effeciency retio varics frowr crop to crop,
and it is the most imvortant criterion in deter-

mining the growth rate,

Crampton ond Harris (1969) supgested that to
evaluste fecds or combin-tion of feeds, live weight
gain 2nd feed consum> tion record can be used. To
meosure feed counsumed, we got goin >roduced by unit
of iced consumed. This should be taken as a method
of adjusting the gein for equal feed intake, on the
assunrtion that <ay diffcrences in péin which remain
after such ¢ wdjustment is credited to differences

‘n tue kind oi food,

Palne (1967) stated thet better nutrition ic a
pre-ivequisite for faster growth. »equirement level
should 0% ouly be bised on soue arbitrary fixed
standard of growth p:riormence, rathor attention

should be directed towards & better understanding



(2]

of the inteirrel: tionship of nutrients, which are

used in the iormulation oi diets, to have a more
derfect bul.nce between constitueits like @minc acids,
vitanins, minerals «nd fatty acids, which are
eggential . ior phyziologiesl nrocesses ia the animal.
Mineral elements known as trace elements, such as
manganesc (Mn) Todin~ (I), Cobaltc (Co), Copper (Cu),
Molybdenum (mo), Zine (2n) #2d4 otuers, are essential
for the growth and reproductive performonces of
laboratory rots, Akrabavi et 21 (1974) study the
erowth «nd cliy ages in metabolism of rats fed on
carbohydr.te deficieust jotty acid baged diets,
sur»lemented wvith graded levels of maize, showved

that replicenent of fatty acids with increasing
amounts oi maize starch ia fatty «ccid diets,rcsufigqi

increase in weight gain,

Abramec (1961) expressed the nutritioncl require-
ments of rats cad mice in the follecwing terms: Carbo-
hydrates, protein, vitamins, inoly,.nic elemeats,
vatar, other soluble extroct ond entibiotics, These
could be suwlied from a lerge variety of natuzal
food stuffs, meny oi which hive limited geogre-
shical distyribution, He indicztcd that individual
food mey or mcy not contain all the nccessary nutri-
ente., In tho latter cage, the miising components

areg suynlemented for.,



¢

Bressani «od RElias (1967) reported on the amino
acid supplementetion of Oat protein. They iadicated
the poscibilities that not all the threonine content
in thic cereal was availeble in the weanling rats.

Fetuge et 21 (1976) found that corn flour had
the least percentagézirude protein as well as percen-
tege crude fibre, while Africun locust bean yielded
the highest ¢mount of oil. They showed thet in
maize, lysine and tryptophan cre the two limiting
amino acids. They indiceted 2 hipgh proportion of

lysine in the African locust bean,

Drouliscos ond Bowlend (1968) periormed
experiments on the biological evaluation of rapeseecd
meal, csoy« bean meal end casein, fed to weanling and
metured rats. They found that there was a positive
relc tionship between the various iandices and growth;
although the relative differences between treatments
differed cubstanticlly, and the some indices when
meagured in the metured rats showed én increase over
those obt@ined in the weanling rats, They reported

that casein diet was low in methionine.

Budd and Stepp (1967) performed sxperiments on
the nutrition of laboratory «nimals including rats
in rel-tion to growth rate. They proved the ueed for

life «nd growth, wnd the evaluution oI quantities
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of substences conteined in natural food, Ii these
subgtonces were not present in the food, the
orgeanism lost the abilities of normal) assimilation
of the nmutrient; a2ond could die from hunger, even if

there is over supply of food,

Devadas et al (1977) in 2 biological evaluation
study oi Reji besed diet a low cost indigenous diet
mixture, usi g Albino rate, They discovered that «ll
the three Raji meals supplemented with sced protein
vere efficient in promotiny; growth, while the Raji
based fdiet not supplemented with seed protein had
the lecast growth., The efficiency wes attributed to

the high protein content in the supplenmented diets.

Tetuga et 21 (1978) studied the protein quality
of the West African locust-bean seede, Porkia filcoi-
dea welw , The chemicol wnalysis of the secds
showed that it contained 30.3% % crude protein and
12.1¢% crude fibre. The seeds contained the following

Lysine, 6.1%
amino acids (mg/g >rotein) 675y methionine and 8.9%
tryptophan. Diets contzining 104 crucde protein did
not support growth in rots which showed that the
protein is of poor quality, Utilization of thc pro-
tein wes improved by cooking #nd recmoval of the testa

o’ the scceds.

Supplementation with methionine alone resulted
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in positive growth ond & very substantial increase
protein values, Similarly, suosnlementation with
methionine and tryptophén caused further improvement
in nrotein quelity avd increesed the growth of rats

to #1lnost that obtained with whole cgg.

Azubuike (1983) investigated the effect of
feeding cocoy-m und Guinea corn, supplemented
with groundaut end snail shell on laboratory i.its,
He found that both cocoyam ond guinea corn b.ased
diets promotied growth, There wis no significant
adiffercnce between the growth promoted by the two

diets.

Jimeta (1973) investigated the effect of
feeding zinc adced to groundnut, on girowth and
distribution of other minerel elouwents in the
tissues of laboratory rats. She found that,
whole pod groundnuts, promoted better growth ond
is superior in maintaining rcroduction than those

fed on shelled groundnuts,

Gar (1979) couwpared the performance of rats
tnd mice fed on mice cubes, preparcd by "Pfizer
Jigeria lLimited Kaduna" with diets prepared with
groundnut, shelled énd unshelled. There was no
siguificant differ=nce: ia tho growth of rats fed

on the different Jdicts, >remared from shelled and

in
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unshelled groundnuts. The mice fed on micc cubes
grew faster than those fed on shellced and une-
shelled groundnuts. This shows that each

organism hos its own basic nutritional requirenents,



CHAPTLR TWO

—— s e =

2. MDRILS AD MImONS
2‘ 1 _P-r.e‘?a?a‘t_ion ‘O‘f . Tl;mﬁr-_in*g‘_ As‘le‘e‘q_l;.-x-t-rta‘_c—?

The tamarind fruits were bought frow the local
market in Dong and Borong around Numen Loecal Govern-

ment, Gongole State of Wiperia,

The seeds werec reuoved by soaking the shelled
fruits in cold weter for 12 hours. The sceds were
squeczed out by gradusl rubbing of the sample with

two hands.,

‘he secds were cooked for 8 hours until soft.
The cooked szeds were pounded gently to remove the
testa, The cotyledong were separcted frow the
teste by w-shing the simnle with water using a
sieve, The cotyledons were re-boiled for 2bout
3 hours until soft. The cooked cotyledons were
pcckad warm in & oot &nd covered with sacks in «
warm olecce aud left for 18 hours to feruent. The
fermented sceds were sun dried and ground into

powder, «nd designated "Temerind sced extract",

2.2 Preparction of Starch

Sterch was prepurcd from maize (Ze2 mays).

The grains were socked in cold water for 24 hours.
The soaked grains wer- then milled into & paste,
11
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which was filtered througn a fine mesh sieve, The
filterate wos allowed to settle, excess water
decanted @and the residue (starch) was tied in a bag
to solidify. The solid starch was cut into pieces
and sun dried. The dried starch was milled into

powder and designated "STARCH".

23 Preparation of Igg White

The egg white used in the formulation of the
diets was prepared from fresh raw eggs (chicken eggs).
Te cggs were boiled and the shell removed. The
layers of albumen were reumoved and dricd in an oven
at 45°C over night. The dried albumen was blended

into powdered form and designated “"Egg White".

", Forrmulation of Diets

F1,

Four experimental diets were formulated. A, B,
¢ and D (prepared according to the formulation of
Momcilovic and Shah (1976) as recommended by my first

supervisor, Dr M.M. Kapu, 1985.

Diet A (the reference diet) contained no tamarind
seed extract but 20% egg white, %¥ cellulose and 37 ¥

detrose,.

Diet B, contained 10X tamarind seed extract,



14.09% egg white, 2.4% cellulose and 33,544 detrose.

Diet C, contained 20% tamarind seed extract

8.17% egg white, 1.8¢, celluloge and 30.03% detrose.

Diet D, contained 30¢% tamarind seed extract,

2.23% egg white, 1.23% cellulose and 260,54% detrose.

Kach diet contained the following nutrients:
Groundnut oil 15%, vitamin mixture 1%, mineral
mixture 4%5 starch 20%, Biotin 0.0004% and zinc as
zine sulphate 0.009% Fach diet makes up to 3,500

grammes by weight.

The entire diet formulation is shown in Table

1.19



Teble 1.1

Percentage Composition of the Diets

[

——— s

. e em e ——

%

Diet/ co K TR N B - . D l.l
Ingredients g/ £ |8/ % / %8/ %
3500 5200 umoo 3500
Egg white 700 20 493 14,09 | 286 8.17 78 2.23
Temarind Seed ! O 0 i 350 10 { 700 20 | 1050 30
Extract (0 0) {(88.39 1.95)1(136.78 3.91){ (205.17 5.86)*
Cellulose i 105 3.0 g4 2.4 63 148 43 1.23
Detrose 1295 37 1M74 33.24% 11051 30.03 929 26. 54
Common iasredients making up to 40% of each diet

g/ %

3500
Groundnut oil 525 15
Starch 700 20
Biotin C.014 0,0004
Vitamin mix 35 1
Mineral mix 140 -
Zinc sulphete 0.13€ 9 ug

Prepared according to the formulstion of Momcilovic and Shah (1976) as
recommended by my first supervisor, Dr M.M. Kapu (1985).

*Figures in brackets refer to cctual protein regarding Tamarind seeds as
containing 19.54% protein (Kapu, 1985).
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Tamarind secd extract, which is the experimental
substunce wes 2dded et different levels of 0%, 104
20 aad 30% respactively. As the rercentage of the
sead extroct irncreases in the diet, thot of the

egz white decrcases, 20% 14,099, 8.,17% and 2.23%.

The #ctuel protein content of the tamarind sccd
extract, in cach diet is showm in brackets in
Table 1.1. For sources oi othsr ingiedicints used

in formulaotion of the diet sece Appendix VII,

2¢d Experimeotcl Procedure

2.2.7  Alloc:tion of Rats to Diets

Twenty weenling rats (Rattus norvigicus), aged
between 21-25 days were rondomly distributoed into
four experimentsl groups of fiv: per c¢iet, irrcvepec—
tive of sex, The 2aim-ls vere housed individuully
in stainless steel metabolic coges, for 3 wceaks,

with the dict and water offered gg‘l;bitum.

2.5.2 Presentition of Diets to the Rats

Fooc was presented to cach rat in plastic
feeding conteiners. The food was wetted wilth water
ond mode into small balls to reduce wastioge. The
animils were test fed with the appropriate experi-

mental diete for five deys, to cdjust to the diets
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and the environment before measurcmnents werce taken,
The plastic cages, food containecrs and water bottles
were veshed weekly, ond drinking water changed

regularly.

2.5.3 Mezsurement of Parameters

. ———— = e L e - .

The initiel weightis and lengths of the cnimals
were tulien before the experimentel parameters were

taken.

The following perametcers were taken weekly
between 9,00 a,m. and 12.00 noon, to determine

chrnpoe in them for the 7 weeks of study.

4. Body weight (grommes)

2. Body length ch:cnges (snout to end of tail)
(millimetors)

3. Food u-ecenrmmed (grommes)

4, Facces (grammes)

Weekly #verJage body weights and length chenges,

and food conrumnd werce recorded.

Food consumed is the amount oif food uscd for
physiological processes in the body of the animel.,
Food consume = Food given less food not consumed

and quantity wasted as facces.
Biological indices such nsg wrotein efficiency retio

(PER), fced conversion rutio (FCR) were drawn from
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the measurenents,

Deceriptive stotisties such as mecn, stondard
deviation, 't' test, correcliétion cocfficinnt were
ernloyed, to deteriine any intor-rele tiouships
indic ting their inter-dependence aad the
possibiliticvs of exnliining whet nipht have

occurred in the animals.



CHAPTHK 'THREE

RESULTS

S it e a—

The pereccatage comrosition of the diets are
showvn in toblce 1.1. The proxincte protein content
of tamarind seed extract nresent in cuch diet is as
follows:

Dict h, O, Diet B, 1.95% Diet, C, 3.91%,
Diet D 5.86% (See Appendix V, ¢nd in brackets in
tabls 1.1).

The total amouut of protein present in céch
diet is showm in Appendix VI: viet A, 20% Diet B,
16,04%, Diet C 12.08%, Diet D, 8.09%

The observed weights and lengths of rats over
the period of experimentotion are ghovm in Appendix

III.

The weokly weight gains and mcecon weight changes
of rets on the diets were shown in tible 3.1. Rats
fed on diet A hed the highest mean weight gain of
5.65¢, followed by rats fed on dict C 4.79g, B 4,768
ond D 0.29g resncetively., Rats fed on diet A grew
bettir than rats fed on the other diets, while rats
fed on diet D hed the poorest growth.

18
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Statistierl analysis of mean weight changes
showed that thore were no significant differences
between the rats fed on diets A and B (P = 0.40 - 0.45),
A and ¢ (P = 0.47-0.45), A and D,(P = 0.05-0,10),
Band C (P = 0.5), and B and D (P = 0.1 ~ 0.5). The
difference betcen diet C and D (P = 0.025 ~ 0.05) is

i

barely agiganifien . t. Table 3.2.
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Table 3.1

Weight cherzes (g) of Rats for 3 Weeks
cf Study.
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Teble 3.2
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Statistical analysis of mean weekly weight gains

of rats for 3 weeks of gtudy

DieEs | Mean = ~BD T Value § Significance
A- 5.65 3.9‘? 0021 P= D.“O—O.qs
and
B 1 _4.76 | 3.45 B NS
A 5.65 3.97
and 0.25 P= 0.40"'0-45
°__ 4.79  Met2  f Y NS
A 5.65 3.97
and 1. 44 3 ¥= 0.05-0.10
D 1.90.29 | 2.13 1| NS
N
B 4,76 3.45
and 0.0’] P= 005
C 4.79 1.12 o NS o
(o] 4,79 1.12
and 2.5 P= 0,025~0,05
"barely"
D 10.29 | 2,13 significant
B 4,76 32.45
and 1.35 P= 0.10-0.15
D 10.29 2.13 NS
Key: Level of significance = (P = 0.05)

NS = Not significant
BS = Barely significant
Degree of freedom for all the 't' values

is 8.
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Table 3.3
Fced Conversion Ratio (FCR) of Ruts for

3 Weeks of Studye.

Dict| Mo  gointa(s) | consumed . o 8D
i 1 12,52 8155 6.51 |
2 5.07 | 69.22 ' 13.65 |
A3 | 12,97 | 99.03 | 7.64 |
Cow | ozewr w0013 | mae7 ) 3,74
5 | 19.57 015.29 | 5.38
Mean i 16.92 99.04 v 7.45 }
e e i g WSS ] ==
1 18.82 108,88 | 5,79 !
2 | 18.57 24,81 | 6.70
3 | 7.67 20.87 9.2 | 11.90
B 4 | -5.28 04,24 | 19.74 |
5 31.16 146,6 | 4,70
Mean : 14,19 111.0 L34 E
| i :
1 20,17 135,47 | 6.72 |
2 M2 84,14 | 75.1% !
5 | 27.87 . 138.23 | 4.9 |
C b1 B.25 ' 106,18 16,99 30.30
5 . 16.47 | 77.0 : 4,68 ;
Mean | 14.38 r 108,20 | 21.70 |
i S R A L
|1 =931 727095
L2 2.27 | 90.98 40,08
. 3 4,26 | 87.72 © 21,06 | 18.01
D | & 3,37 L 98.38  29.19
i 5 3.75 L 99.6 - 26.56

| Mean 0.86 P 90.18 21.79

————— St 8 4 s
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Table 3.4

Gtatistical Analysis of Mean FCR of Rats for

% weeks of study.

Diet |  Mean 'SD |~ 't' value| Significance
e bt e e e i
A 7 .45 3,74
and 0.78 P = 0.20-0.25
B 1.% | 11.90 NS
A 7.45 3,71
&nd 0-77 P=O.20"01 25
¢ | 2170 30.30 | NS
A 7.45 3,74
and 1.23 P=0.10-0.15
o | 2179 | 8.0 B
B 1. 34 11.90
o 21.70 30.30 B NE
C 21.70 30, 30
and 0,004 P= 0.5
p__{ 21.79 18.01 - NS
B 1.34 11.90
and 0.75 P=0,20-0.25
D 21.79 18.01 NG -

Key: Level of significance (P = 0.05)
NS = Not signiiicant
Degree of freedom for all the 't' value is 8.
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Protein e¢fficiency ratio (PiR) of Rats for
3 Weeks of Otudy

o Rat —, Total

Dlefi:¥o W& 4 | Foed . PER SD
. :g(é?° consumed |
. - (&) ] i
1 12.52 | 81.55 | 0.15
| 2 5.07 : 69.22 | 0.07
| 3 12,97 |} 99.03 | 0.13
A p s o3hp 140093 0,25 | 0.07
| 5 | 19.57 | 105.29 | 0.19
jean | 16.96 | 99.04 __j 0.6
1 1 18.82 'Tﬂﬁoa.as 0.17 |
2 | 18.57 1 124.41 0.15 |
3| 7.67 | 70.87 0.1 ' 0.10
B | 4 5.28 | 104,24 -0.05
% 31.16 | 146.6 0.21
. mesn | 4.9 | 11.0 0.12
1 20.17 | 135.47 0.15
2 1.12 | 84,14 0.01
{3 272.87 | 138.23 0.20 0.09
cC | 4 6.25 | 106.18 0.06
5 | 16.47 | 797.0 0.21
e Meca 1 14,38 i 108.20 0.13
1 -9.33 | 74.2 ~0.13
2 2.27 | 90.98 0.02
D | g .26 | 872 | 0.05 |
P& . 3.77 , 98.38 ! 0.05 |
| 5 {375  99.6 0.04 |  0.07
iMean . 0.8¢ i 90.18 0.002 |

-——
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Table 3.6

Statistic Analysis of Mean PER of Rats for

B —— ——

% weeks of study

—— . ————

Diet { Mean SD l 't' value | Sipnificance
A ! 0.16 i 0.02 i .
. . ,
! J | 0,0025
B__ 1 0.12 1 0.10 | : S
A 0.16 ¢ 0.07 | i
and ! i 0.4 i P = 0.35
¢ | 0.13 ! 0.09 ! o NS
e 3 T
A 0.16 0.07 | .
and 1 2.4 P=0.0125~
D | 0.002 | 0.07 Delss
— — . T S — — -._-..--,_....'r - e ;'
B 0.12 i 0.10 ;
and ! ; 0.1 | P=0.45-0.47
¢ 1 013 | _0.09 .« . ___ N5
c 0.13 0.09
and 1.8 | P=0.05-0,10
D - 0.002 _0.07 B I ____Ns_
I
B 0.12 0.10 |
&nd 1'5 PBO.']O-O.'TS
D___ 1 0.002 0.07 | NS
Key: 1level of significance (P = 0,05)

S = Not significant
5 = Significant
Degree of freedom for all the 't' values is 8.
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The feed conversion ratio (PCR) of the rats

aven in Table 3.3, Rats fed on diet B had

W

werc
the best feed conversion ratio of 1,34, followed by
rats fed on diets A 1,45, C 21,70 end D 21.79
respectively., Rats fed on diet B ate the least food,
while those fed on other dicts ate more food to
iacrease their weights., Lower [eed conversion
rqtio, showed better utilizetion of food in the

body of the animel,

Btatistical analysis of fceced conversion ratio
showved th. ¢ there vere no significant Jdiffcerances
hetween rats fed on all the dicts. A wnd B
(P = 0,20 - 0.25), & ana C (P = 0,.20-0.25), A and
D(P=0.19 - 0.159), B and C (P = 0,15-0.20),

Cend D (P = 0.5) and B and b (F = 0,20-0.25).
Teble 3.4.

Protein efficiency ratio (FiR) is given ir
Tuble %.5. Reteg fed on diet A had the best protein
efficicncy ratio of 0,16, fecllcwed by those fed on

diet C, 0,13, B, 0.12 e¢nd D, 0.002 respectively.

The high:r the >rotein erficicney ratio the

batter in the quality of the »robein.

Stetistical analysis ol protein cfficiuncy .
ratio showed that therc werc no siguificant

dificrences between rats fed ou dicts A4 and C
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(P

0.35), B and C (P = 0.45-0.,47), C and D
(P

0.05 - 0.10) and B and D (P = 0.10-0.15%).

Differences were shown by rats fed on diets

A and B ( P = 0.,0005-0,0025) and A and D (P = 0.0125-
0.025). (Table 3.6).

The differences between diet A and B and A and
D showed that the protein in diet A is of a better

gquality thsn that found in diets B and D.
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Table 3.7

Correlation Coefficient of the Mean Weights (g) and

Lengths (mm) Changes of the Rat on Diets.

"T‘“’“""“F“ﬁédn Wt [ Mean LEh. “Correlation Signi-
Diet| Rat ' changes(g) changes{mm)l Coefficient PLoRnE6
: ' ‘' level
__ﬁ_%m*__1“,__,“*#_‘“_.,_--_q-_ - . .
P 417 533 ;
{ 2 ! 1.69 ! 1 .67 :
Aovs ) w3z | s ' 0.92 ' P=,02-05
4 1,49 1 8.%3 ! =
5 6.52 | 6.62 |
1 6.27 7.33 1f .
2 6419 9.33 ; N
B 3 2.5 | 5.33 | 0.82 } P= .05+10
4 -1.76 5.00 ’ ! YN
R NP T T AU, S
1 6.72 : 15.0 '
2 .37 De33
c 3 9.29 8.3% | 0.50 P= ,10
4 2.08 6.67 ‘ 't 'NS'
5 549 267 .
1 -3.11 7.67 :
2 0.76 6.17 ‘
3 1.42 8.33 -0.09 | p= .10
DIk 1.12 7.33 NS
5 1.25 | 7.33

Key: Level of significance (P= 0.05)
NS = Not significant
8 = Significant
Degree of freedom is 3.
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The pre-experimental body weights and lengths
of the rats fed on each diet is shown in appendix I.
The mean weight changes and increase in lengths of
the rats fed on the diets wéﬁe comparaed (table 3.7).
The 'r' level of rats fed on diets A = 0.92, B 0.82,
C 0.50, and D «D.09%. | J

-

Statistical analysis shoked that there was
signifiicant correlation of weight acd length changes
of rats fed on Diet A (P = .02~.05), The correlation
of weight and length chunges of rats fed on Diets B,
C and D were not sgignificant, The P values ars

respectively. 0.,05-0,10,>.10 and) .10,

Diet D showed 2 negative correlation, This

shows that changes were on an inwerse direction,

The mean cumulative groﬁth rate of ratg fed on
the diets were plotted in fig. 3.7. The graph
showed that rats fed on diet A had the best growth,
followed by C, B and P respectively. -
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FIG. I Mean cumulative growth of Rats on diets A,B,C and D.



CHAPTER FOUR

DISCUSSION

The growth rate of rats fed on diet A which
contained only animal protein (egp white) was better
then that of rats fed on diets B, C and D, which
contained a combination of animal protein (egg white)

and plant protein (temarind seed extroct).

Animal proteins have complete Amino acids and
are easily difFested thus have high protein efficiency
ratio (PER) &nd better feed conversion ratio (FCR),
while plent oroteins heve incomplete Amino acids and
are not casily digested thus hove low protein
efficiency ratio (PFR) and poor feed conversion

ratio (FCR) (hAaron 1965).

The amount of animal protein (egg white) used
in diet & (20%) wvas higher than the amount used
in other diets, B 14.09%, C 8.17% and D 2.23%,
Considering the fact that egg white hes a better feed
conversion ratio, Diet A is expected to promote the
best growth in comparison to cther diets, where the
amount of egg white decreases, Ideally supplemonta-
tion with tamorind should maintain the total protein
content of sll the four diets at 20%., However,
since tamarind oxtrect contains only 19.54% protein

(Kapu 1985), the amounts added to replace egg white
31
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protein only had the effect of lowering the final
protein concentrations from 20% (Diet A) to 16.04¢%
(Diet B) 12.08% (Diet C) and only 8.09% (Diet D)
Appendix ITI. This is because the amounts of tamarind
added were based on similar amounts of rapeseed which

however had higher protein content than tamarind secds.

As mentioned above the method of diet formula-
tion used has the effect of lowering thc abgolute
protein content ag more tamerind extract is used. The
effect oi the diets on growth must therefore be due

to both »rotein quelity and quantity.

If a hypothetical mean weight change is calculated,
based on twenty percent protein (20%) in each diet,
the following results would be obtained.
Hypothetical mean weight change per 20% protein =

actual mean x 20

“# protein
Mot Froteln 5 ohanee(s)  mem woient
a _per 20% protein
A 20.00 5.65 5.65
B 16.04 4,76 5,94
c 12.08 4.79 7.93
it 8.09 0.29 0.72

—

If the same quantity of 20% protein was given
in all the diets, the mean weight gains of the rats

would increase as shown above, Diet A (5.65g), Diet B
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(5.94g), Diet C (7.93g) and Diet D (0.72g). The

best performance would be given with diet C containing
8% egeg white and 20% tamarind extract., In diet D
however, the "rotein quality is now the limiting
factor (2.0% egg white, %0% temarind extract) and

the mean weight gain is much reduced.

Since the two types of protein present in the
diete were not inter-chenged in the right proportions,
the quality of the - roteins cannot be assessed. The
diets containing tamerind seed extracts resulted in
poor growth, poorPER , because of low amount of
protei;z%he diets not necessarily due to the quality

of the proteins in the diets.

Aaron (1965) defined growth ag the gain in
weight. The gain in weight from a better protein
would be larger and proportional to the quality of

the orotein,

The protein efficiency ratio of rats fed on
diet A was higher than those fed on diets B, C and
D. 'The higher the protein cfficiency ratio the
better is the ovrotein. This showed that the quality
of protein in diet A was betbter then that in diets

B, C and D. (Table 3.5).

Statistiecal »analysis of protein efficiency ratio

showed that there was significant difference between



diet A ~nd B (P = 0.C005 -~ 0.0025) and A &ud D
(P = 0.0125% - 0.025) Table 3.5, Diet & containcd
only c¢gg white, while diets B and D contained o
mixturae oi g white and tamarind secd extract,
tamerind sced extroet being & nlant protein mi.ht

hive lowered the quality of thce dicts,

The feed conversion ratio of rats fed on diet
B uug butter thon those fed on dicts A, C and D,
(B; 1.34, A; 72.45, C; 21,70, D; 21.79). Dict B
couteined 14.09¢ egg white and 10¢ tamnrind seed
extroct (1.95% nrotein quantity por gremisi. compo-

gition).

Carlson (1948) said that for an organism to
grow: well it n.cds an optimw: Jdict, which »crmits and
promotes optimun growth, developaents and all further

biolosical functions.,

Fetuga et al (1978) found that when poor quality
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protein waz suplemented with cssentiol amino acids,
it improves the quality of the protein and increcses
the prowth rate to 2lmost thut obtained with whole
egg. Trow Fetuga's vork it shows that, wholce egg
gave the best growth and contained o high quality

protein.

Palne (1967) found thot in formulation of diets
there is nced for « nerfect and balianced constituents
of amino acids, vitomins, minerals and fatty ucids

for propc¢r rhysiologicil »roccesses ncecded by aninals,

Tameriecd secd extract is a4 plant orotein, which
haeve incomplete amino £cids and is of poor quality,
when added to the diets, it was supslemented with some
amount of egg white tto improve the quality of the
diet. Diet B had the best PCR (1.34) (Toble 3.3),
this showed that thne constituent of diet B was better
utilized by the body. A blend of cniwcl and plant
protein in &« right oroportion, will result to a well
balanced diet, resulting in faster growth, Even if
tamarind sced¢ extrect is of poor quality if
properly , SUPPL € o
mented with 2 hiph quelity protein in the right

proportion, it con bring about increase in weight.

There wis simultancous corrclition of the weight

cnd dength of the rats feed on 2ll the diets. Growth



results to totel increuse in tho size of the body,
if there is retardetion, it will olso affect the
whol¢ body &s shown by rats fed on diet D, that

showed & negotive corrclaetion couificicnt,
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CONCLUSION

Although Tamirind sead extract hes high protein
content (19.54%), it will heve to be supplemented with
high quality »rotein to promote growth. The best feed
conversion r.tio was given by diet B, which contained
14,09% egg white «nd 1.95% tamarind sced protein,
Although the porcentege content of protein is lower
thon thuat of diet A, still it gave the best FCR,

(Diet A 20% and Diet B 16.04%). This shows thet a
well belanced dict is important in formulation of
dicts. If o dict is balanced it is properly utilized

by the body.

Reay (1979) noted thet diiferences in growth rate
batween two individuzls of the same species must be
duc to one cither exting more food or utilizing
ingested food more efficiently or both., 1In this experi-
ment 2lthough rots fed on diets C «nd D took more food,

probably

it wes not properly utilized/duec to un-balance between
the nutrients and the low protein content of the diets.

And diet & nhod o high protein content but not properly

utilized as diet B.

The protein quelity of temerind sced may be low
anc. possibly due to some énti nutritional factors,
only @ little amount can be added to a diet. It is re-
co.nended thot tamerind seeds should be used provided
the right cmount is added to belince the dict when

foruwulatiag livestock feuds.
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It is possible however, the individual species
differences may give different results with tamarind
extract and such species for which the feeds are
designed to be test fed, instead of using
laboratory rats. Also the results obtained in this
experiment mey not be statistically conclusive,
due to the smaell scale bosed on small sanple

(5 rats) which were fed on each diet,

Other leguminous geeds, oif lower protein
content, in combination with the tamerind secds

extract can be tried for better results.
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Pre-experimentcl Body Wis (g) and Lengsth (mm)
of th¢ Rats

“Diet ]
i
!
A :
|
i
i
B i
|
i
C :
i
!
—
]
i

D

— i ——

REET | Body WE () T Body Léngtn Cim)

1 43,43 . 215

2 i .08 | 175

3 30,68 : 205

b 48,68 : 235

5 39,08 | 205
Meen ) 38.%9 : 207

7] 50. 38 : 238

2 45,68 - 223

3 | 34,48 195

b 37 .48 190

5 | 57,45 225
Mean 45.29 214

N I : SRR —

1 . 55.98 | 180

2 | 38,78 ! 220

5 41,08 150

4 i 51.95 235

5 52,28 258
Meon % 44,01 216.,6

1 24,98 172

2 5%.30 185

2 " 41,69 185

4 39.58 180

5 i 50,0 220
Mcan i 39.91 190, 4
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Appendix ITI

Weekly Body Veights (g) «nd Length (iam)

Diet !Rat!

'
) e e .

No i

By

R

of Rats
W E B K 8 |

e Lth ¥ Wt.” .L_-t:‘h_';‘*r.!t'.ﬂ.h_%___fl_gh
47.1 270 | 48,15 230 ; 55.95 231
i 28.5 178 ' 29.84 178 | 35.15 180
46.55 208 ! 53.35 214 , 43,65 220
75.9 248 © 84,95 255 | 83,15 260
41.9 210 : 52.44 223 | s8.65 225
58.85 2 | 66.6 247 | 69,20 260
63.65 230 | 65,53 r35 | 65,25 257
32,7 200 | 24,15 200 ' 42,15 211
40.37 200 | 34.0 205 | 32,20 205
70.35 238 . 80,90 245 | 89.05 250
SRS . S
42,65 195 , 47.05 2’15'I 56.15 225
33,05 228 | 38.45 251 1 39.90 236
54425 198 | 65.85 205 | 68.95 215
54,95 244 | 54,8 250 , 58.20 255
60. 4 seu ! c6.30 20 ' 68.75 275
B | I .
22,9 '18017 24,95 190  25.65 195
3561 192 ) 36.09 200 } 35.65 205
43,17 195, 45.68 2051 45,95 210
39.65 187 . 44,65 200 | 42,95 202
52.75 230 53.15 2% | 53.75 242

|
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Appendix IV

Foof (g) consumcd by Rits on Dicts during
3 Viecks of Study peried

Diet ' ‘E.Ec;f : L B S ;-K R ---J-—E'gniuma;go
ey 2 N3y
C1 1 32,05 14,71 35,79 81,55
2 ! 28.73 ' 16.65 | 23.84 69.°2
. 3 46,98 . 30.54 | 21, 51 99.03
A4 49.62  © 39.42 |, 31.09 140,13
i 5 1 40.83 . 32.77 i 31.69 105.29
S SR - 4 .
' q | so.ep | 35.82 | 30.39 108,58
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Appendix V
Composition of Protein in victs
Temerind seeds contuia 19.54% crude protein
(Kopu (1985), Personal Compunication).
100 = 19.54g of protein
Diet B = 10¥ temurind secd concentrate

10¢ of 3500g 10 x = 350¢

3500
100 1

390 = 19.54 x 350 = 68,398
To00 " T

68.3% = 68.39 x 100 = 1.954%
3500 1
Diet B contoin 68.3%%p protein
= 1:959’:

Diet C = 20% of tumerind sced conecntrate
20« of 35008 = 7003
700 = 19.54 x 700 = 136.78g.

136,788 = 136.78 x 100 = 3.91%
300 T

Diet C contain 136.78g of protein = 3%.91%

Diet C = 30% tamcrind sced concentrate
30¢ of %500 = 1050g
10502 = 19.50 ¥ 1050 = 205.17g

205.17 = 50,17 ¥ 100
- ‘3%35"‘ T

Dict D contiein 205,17g of protein = 5.864%
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Appendix VI

Tot2al Amount of protein prescnt in each Diet.

Diet 4 contzined only egg white
= 20%
Total = 20%

Dict B contuined
Egg white = 14,.09%

tonarind seed extrict = 1,954
Totul 16.04 ¢

Diet C contained
Egeg white = 8,17¢
tamarind seed cxtract = 3,914

Totel = 12.08%

Diect D conteined
Egg, white = 2.2%%

tamarind sced extract = 5.86%

Totz2l = 8.09%



Appendix VII

Source of Ingredients used in formulation of the
diets,
Cellulose (acotate) from (BDH) chemical Litd.

Broom Rood, Porkstonc,
Foole England.

Detrose (D - glucose 'AnalaR') from (BDH)
chemical Ltd, Broom Road,
Parkstone, Poole Ingland.

Biotin frowm (BDH) chemical IL.td. Broom Roazd,
Parkstone, Poole England.

Vitemin Hixture frow Poultry Fecd Unit,
Arewe ferms, Zaria, MNigerii.

Mineral Mixture from Poultry fecd unit, Arewa
Farms, Zoria, Nigeriz,

Zine sulphate from (BDH) Chemicol Ltd., Broom
Road, Porikstone, Poole Englond.

Groundnut oil from merket, Samaru, Zaria,
Nigeria,



