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INTRODUCTION

IN view of the growing shortage of food for

man and -animals, particularly in countries
like India, many attempts are being made io
augment its production by better utilization
of the available resources. One of the ways
of increasing the food for human consumption
is through livestock, for which nhew sources ot
feed supplements such as treated organic
wastes of suitable nature may be found. One
such material, activated sludge containing pro-
teins and other substances especially vitamin
B,,, as a feed supplement for poultry was
recently examined by us.l More recently we
have collected evidence on
of tapioca spent pulp as an energy-providing
ingredient in the poultry feed, and the pre-
sent communication deals with this evidenc:.

SOME ASPECTS OF TAPIOCA

The tapioca plant.—Tapioca (Cassava, a tuber
plant) is one of the miscellaneous food c¢rops
of South India.? This is a predominantly tro-
pical plant, reported to be a native of Brazil
(South America) where it has been grown
from ancient times.2 In India, for over a cen-
tury this plant has been grown as a subsidiary
food crop, particularly in Kerala and Madras
States.3¢ During the Second World War, due
to short supplies of starch and rice, the culti-~
vation of tapioca received an impetus, and in
1958 the area under this crop in this country
was about 614 thousand acres yielding about
1,768 thousand tons of the crop.? Information
on production and consumption of tapioca
starch in textile industry is also available.?

The toxic substance in tapioca and its elimi-
nation.—There are two varieties of cassava:
the sweet variety and the bitter varicty. Oi
these, the bitter variety (Manihot utilissima
Pohl.) is preferred for the production of starch

* Deceased.

the possible use

from its tuberous roots.3 This variety contains
more prussic aecid or hydrocyanic acid,?® a foxic
substance “first recorded by Boutron-Charlard
in 1836, though the fact that the {toxicity of
this material was due to a volatile constituent
was first established by Henry and Boutron-
Charlard in 18337.¢ A cyanogenetic glucoside,
linamarin, and an enzyme linase which hydro-
Ivses it are also present in the tuber.d The
toxic substance is present more near the corti-
cal layers than in the interior of the roots.=
The pulp from six varieties of cassava grown
in Nigeria contained from 29 to 213 mg HCN
per kg. fresh matter. In general, there was
more HCN when there was no rainfall., Values
for peel, which constituted 18% of the
whole root, were from 5 to 10 times greater
than those for pulp.?

The major part of the toxic substance in
the tapioca tuber can be eliminated by peeling
the tuber and washing, sun-drying after slicing
or cooking with water for 5 minutes.3 Nutri-
tional experiments with tapioca have been
carried out.3-13

Tapioca spent pulp—~—In the extraction of
starch and sago from taploca a fibrous waste
is obtained as a by-product (yield 10 to
20%),14 which is free from the toxic sub-
stance and contains a considerable amount
(56-29,)14 of starch., This waste, if it
is not properly disposed of, undergoes putre-
factive changes and causes atmospheric pollu-
tion. Such a problem in environmental hygienc
and sanifation arose at one of the industrial
establishmenis. 1? Aftempts have been made
to extract a part of the starch or t{o use the
whole material as a catfle feced or as fuel ld

The sludies on the nutritive value of tapioeca
spent pulp as a caltle feed indicated (a) that
the total digestible nutrieni value and starch
cquivalent worked out to be 7T1-12 and
68-09 kg, per 100 kg. tapioca spent pulp, and
(b} that inclusion of the spent pulp in the
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_ TABLE 1
Chemical composition of the ingredients of the poultry mash
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(Per cent on oven-dry basis)

. Ether Nitrogen-  Total Ash :
Inpredient ?nr;g;t;i;: (;::3'1?1 extract Cg;;d: free carbo-  or minera) Caglum Phn?%hﬂrus

P or crude fat | extract hydrates matter ( aJ )
‘Tapioca spent pulp 95+87 2.25 0+28% 1439 7895 43:34 413 029 0:05
Ragi Hour 9177 7-95 103 H-14 77+63 82.-77 8-23 0-33 157
VWheat bran 9453 16-15 348 12.12 62-78 7490 5+47 0-08 1-06
Yellow mnaize 98-11 10-53 385 225 g1 -48 83-%3 189 0-03 0-38
Rice pelish 83-55 15-817 1485 10-37 42-66 2303 16+45 0-16 181
Groundnut cake 94-23 5025 B2 495 3321 38-16 577 0-10 0+56
Fish nmieal 73:67  55-67 8-6bH 1-15 8.26 9.41 26+33 815 724
Mineral mixtare .. ‘e .o ‘e . . .. 80-53 24-23 9.-35
Sheli grit . ‘e .o .o 38+30 .s
rations of Thari cows resulted in a positive TABLE II

balance of nitrogen and calcium and a slight
negative balance of phosphorus in the ani-
mals, 18

The use of tapioca spent pulp as a feed
ingredient to replace the costlier sources of
energy-providing millets or cereals in the diet
of laying birds has not been examined. We
have carried out experiments to study the
effects of partial replacement of flour of ragi
(Eleusine coracana) by tapioca spent pulp in
the diet of hens on egg-laying. These experi-
ments and the results are briefly described

here.
EXPERIMENTS WITH TAPIOCA SPENT PULP

Materials and methods-—The taploca spent
pulp used in the experiments was obtained
from Messrs. Laxmi Starch Factory, Lid,,
Kundara, Kerala State, to whom the authors
thanks are due. Feeding experiments were
carried out at the Central Poultry Farm, Hes-
saraghatta, of the Department of Animal Hus-
bandry and Veterinary Services, Government
of Mysore.

The ingredients of the poultry mash were
analysed for their nitrogen, crude fat, fibre,
calcjum and phosphorus contents by the
methods recommended by the A.Q.A.C.17 and
the results are given in Table I. For feeding
the birds the following two mashes were pre-
pared (Table II): (i) the control mash,
generally used in the farm, and (i) the mash
in which 50% of the ragi flour was replaced
by tapioca spent pulp. By this substitu-
tion, the experimental mash contained 10% of
the pulp and the two mashes were nearly iso-
proteinous and isocaloric.l® The amino acid
composition of the control mash and experi-
mental mash has been worked outi? in Table IIl
on the basis of the crude protein contents
given in Table II,

Composttion of layer mash

Ingredient

—_—

e e —

Control mash Experimental mash
Ragi flour .o 20 10
Tapioca spent pulp .. .o 10
Wheat bran . 10 10
Yellow maize ‘. 10 10
Rice polish .. 30 30
Groundnut cake . 20 20
Fish meal .- 5 b
Shell grit .o 2 2
Mineral mixtare .o 1 1
Others (proprietary anti- 2 2
biotic mixtures, etc.)
Total . 100 106
Crude protein % 19-6 19-1
Digestible crude protein 157 153
%
Total digestible nutrients 65+5 65:6
%
TapLE III
Amino acid composition of the mashes
Control Experimental
Amino acid mash mash
g./kg. g./kg.
Arginine o 19.9¢ 18-75
Histidine . 873 860
Lysine . 873 8+ 60
Tyrosine . 792 7+86
Tryptophane . 2.27 2-18
Fhenylalanine .. 30-B5 i0-23
Cystine - 3-34 3-13
Methionine .o 3-84 304
Threonine . 5-6% 547
Leucine o 17498 17-36
Iso-leucine .o B+25 7+86
Valine 1200 11-67

80 six-months-old White Leghorn hens were
divided into two groups of 30 each. One of
these groups of birds were fed on the conirol
mash and the other group were fed on the
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TABLE IV
Egg-laying record of the birds fed on the control and experimental mashes
(Number of eggs laid by a group of 30 birds on each mash is given., The average
vield per day is given within brackets.)
Mash February March Aprl May June July August
Control 658 680 667 670 64 A 600 660
(19:2) (2]1-9) (22-2) (21 ) (21:5) (19-4) (21+3)
Experin ental 668 719 145 749 694 085 735
(23-0) (23+1) (24-8) 124+2) (23-1) (22-1) (24+4)
HF;,E:-:BI-QB; significant at 1 % level,
experimental mash. Observations on the egg- ACKNOWLEDCEMENT

laying and on the health of the birds were
carried out over a period of seven months,

Results.—The egg-laying record of the birds
on the two mashes is given in Table IV. These
restilts indicate that there was an increase In
the number of eggs laid by the birds when
they were fed on the mash containing tapioca
spent pulp.

The increases in the numbers of eggs laid
during the seven months ranged from 5-4 to
i9-79% : the average increase in egg-laying
due to the inclusion of tapioca spent pulp was
11-9%. Also, during this period of observa-
tion, the birds did not show any untoward
symptoms. They were healthy.

The manner in which the tapioca spent puip
exerted its beneficial effect on the hehs 1o
the increased production of eggs is not clear.
The diets for the control and experimental
hens were not only isoproteinous and isocaloric
but also contained nearly the same amoun.s
of calcium and other minerals (Tables 1
and II).

Whether the tapioca spent pulp at the dosage
at which it was used contains something (un-

like ragi) that is conducive to hens for egg-
laying remains to be investigated.
SUMMARY

Some aspects of tapioca have been consi-
dered, with special reference to the possible
utilization of the spent pulp which is a waste
material in the production of starch {from
tapioca. This starch waste or spent pulp may
be utilized as an ingredient in poultry feed.

Experiments were carried out with White
Leghorn hens over a period of seven month:
in order to study the effect of replac-
ing 50% of ragi flour by tapioca spent pulp :n
the feed of the birds, particularly on thew
health and egg-laying. The birds wcre healthy
and laid more eggs. There was, on the ave-
rage, about 129% increase in the number of
eggs laid as a result of inclusion of tapioca
spent pulp in the feed.

The authors wish to thank Mr. V. G. Tike-
kar, Lecturer, Department of Applied Mathe-
matics, Indian Institute of Science, Bangalore,
for his kind assistance in the statistical analy-
s1s of the results.
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