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ponds of, sy, 5 cents in area in 10 acre blocks of . paddy -ilelds to Carry.
immature fish through the summer from one paddy season fo ﬂ'm next so
that fish could attain their maximum size and weight. Carp Iry a]nna should
be encouraged to grow in the paddy fields by excluding all the pred_ﬂninuq
fish. If exotic varielies of carp, like Osphronienus gouromi, are able tothrive
in paddy fields, the yield of {ish in paddy fields could be greatly increased.
An average calch of 50 lb. of fish from an acre will indeed, representa’
great addilion to the supply of food in the country, particularly so when it

is a first class source of animal protein.

Dehydrated Banana Products and Their Food Value
By K. C. NAIK, B. Ag. (Bom.), M, Se. (Bristol),
Fruit Specialist, Kodur (Cuddapah Dt.)

‘Introduction According to a recent estimate by the Provincial Market-
ing C}char, Madras, bananas are grown in the province on an area of
nearly 140,000 acres, The estimated annual production of fresh banana
fruits is of the order of 1,133,000 tons. Of these, Poovan accounts for
more than half with an annual production of 741,000 tons.  Monthan,
Nendron, Kunnan, Mauritius, Rasthali, Pochanadan, Hill bananas and
Chakerakeli follow next in order of importance, the first two claiming a pro-
duction of nearly 90,000 tons sach per year..

The pre-war exports cutside the producing districts were over 210,000
railway maunds, of which the district of Trichinopoly claimed roughly
529,000 maunds, East Godavari, West Godavari and Madura 100,000
maunds each, and the districts of Salem and South Arcot about 70,000
maunds each. The exports by rail ocutside the province ranged {rom 80,000
to 90,000 railway maunds, mainly from the Cauvery area to the Mysore
State and from 60,000 to 120,000 railway maunds from the Godavari area
to lhe Nizam's Dominions and North India. In effeect, the pre-war exports
of 140,000 to 210,000 railway maunds may be taken to represent the annual
surplus of fresh banana fruits in *he province.

Provided the transportation facilities are improved and the demand for
Madras bananas is fostered within and outside the province, there is much
scope for extending the banana cultivation particularly in the heavy rain-
fall tracts of Malabar and on the hills of the Madura District where the crop
can be raised under rainfed conditions. Such an extension seems desirable
as the yield of bananas per acre surpasses that of the staple food crops,
and the fresh ripe banana is recogn ized to be a very valuable and deli-
cious food.

Restrictions in transportation facilities during the war'_ma}f hinder the
course of development of banana-growing industry in certain producing
areas, and consequently, gluts in some producing regions and scarcity in
others may become the fealures during the present emergency period.
Dehydration of banana suggests itself as a means to tide over such tempo-
rary difficulties. The dehydrated bananas can, moreover, be transported
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“more Ehé‘aplg and conveniently, and they may also help to alleviate the
fc:ad'ﬁc_ﬂn:ity to some extent, .

-~ The value of banana flour as a food has long been known in some
parts of the province. The preparation of banana meal by sun-drying has,
therefore, been praclised as a cottage indusiry in the West Coast and in the
districts of Tanjore and Trichinopoly. Realising its importance as an auxi-
liary. food during the present times, the Government of Travancore are
levying a customs duty of five per cent on banana flour of all grades and
varieties exported from that State and have further resiricted the export.
The Foodstuffs Directorate, New Delhi, are also interesterl in finding out a
source of supply of dried bananas for the use of the defence forces.

Preparaticn of banana figs by sun.drying has been attempted previous-
ly by the Agricultural Department at Aduthurai, Coimbatore and elsewhere,
but the quantity produced was small and the popularity of the product was
limited owing to its poor keeping guality.. Although sun-drying is a simple
operation, bananas dried by this method often produce a product which is
dirty and mixed with insect eggs. On_the other hand, dehydration, by
which the moisture is removed by artificial heat in specially prepared
chambers, and where temperalure and, if possible, humidity and rate of {low
of air can be regulated, 1enders the preoduct frze of dust and insect eqgs.
Furthermore, the risks of damagé by rains, siorms or cloudy weather are
eliminated and a more uniform and superior quality product is claimed by
dehydration.

Methods of preparing fig and flour Experiments on the preparation
of banana figs and flour dehydration of a large number of wvarieties were
donducted at the Fruit Research Stalion, Kodur, during 1942-43. The
methods employed are briefly described below.

For preparing banana flour, fully matured but slightly unripe bananas
were taken and dipped in beiling water for 2 to 3 minutes to facilitate
peeling. In some ftrials, however, ripe fruils were a&lsoc ulilised. After
removing the peel by hands, covered with rubber gloves, the pulp was cut
into. halves or quarters, lengthwise. The slices were then spread on single
layers on slat bottom bamboo trays. The trays were then _star:kad either
inside the ‘home drier’ or in a specially consirucled room. The air inside
the room or the chamber was heated by means of a charcoal oven or a fire
place. By adjusling the ventilators the temperalure. inside the chamber was
maintained at 145°F. to 150°F., while inside the room the lemperature ranged
from 135°F. lo 138°F. When the slices were dry they were removed irom
the trays, powdered and sifled, end finally stored.

In order lo oblain a more attractive and whiter {lour, the slices in some
of the trials were exposed lo the fumes of buining sulphur for 20 minutes
before drying.

Tor the preparation of banana figs the same process as outlinad obove
wag sdopléd excep! thal the slices -after dehydration were cut inlo small
pleces and slored ag such. '



344 The Madras Agricultural Journal WuLxxxi, Hul’.!

Home drier - its gonstrootion and working A small” home drier’
used in these experiments cosis about Rs 60 and can easﬂf be constru{:med 5
by an ordinary village arlisan. It is @ box (Plate 1) 3ft % 14t Bin.» 2t
Gin. resling on a wooden stand 2ft. 6in. high. An iron sheet lorms the

bottom of the box or chamber.

PLATE I The inside of the door and the

portion against which it clings
when the chamber is closed are.
Er-:.__"""____q‘--T lined with asbestos. The box is
e provided with two longitudinal
I openings on the top, each 12 in.

| longx 1 in. broad for the escape
of moisture from inside the bo=z.

3% Another small aperture is pro-

| vided on the side opposite to the

| door, to take in a thermometer,

I The chamber has space for fitling

~ J seven trays with bamboo slat
bottoms. These trays can be

stacked in a staggering manner
to allow free circulation of hot air.

The source of heat for the
" chamber is a charcoal' oven
which is placed on the ground
below the centra of the iron sheet
bottom of the chamber. The oven
is divided into three sections, the
top one for piling up charcoal
and for ignition, the central one with a perforated bottom for stoking and for
facilitating the removal of ash through the perforated bottom, and the bottom
section for collecting the ash. The central section has got two doors or
ventilators provided with collapsible shutters. They permit stoking the fire
and help to a certain extent to regulate the intensity of the heat.

The oven is fitted up with a chimney which touches the iron sheet
bottom of the chamber. This funnel is provided with two windows opposite
to each other, and thess are with collapsible metallic doors. These help in
feeding the oven with charcoal from time to time and also in regulutmg the
heat to some extent. The temperature inside the chsmber can be further
reqgulated by opening or closing the door of the chamber.

The chamber maintains a temperature of 145°F. to 150°F. when fully
charged. To ensure uniformity in the rate of dehydration, it is necessary o
alter the positions of trays by shifting those at the bottom to the top and
vice versa two or three times in the course of dehydration. The drier has a
capacity of dehydrating 30 to 40 1lb, of pulp at a time.

Dehydration in a room The dehydration room is constmcted of bricks
and is 8 ft long, 7 ft. broad, and 8 it. 6 in. high at the centre. The root ia

%




iron or tin chimney, D. Door of the dehydrater, E. Ventilator of
the oven, F, Stand to mount the dehydrater. G, Wooden trav, H.

Body of the dehydrater.
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made of galvanised iron sheets. The single door is 6 ft. 6 in.x 3 {t. 6 in.
and is of ordinary country wood. On each of the iwo side walls are fitted
wooden sitruts over which the bamboo slat botiomed trays can be
stacked in layers with the help of a few bamboo sticks. Opposite the door

TT. PLATE IO
Iql " A N
—ﬁ_=—-_—-—u__, il i e - ¢
B NG [ IO By
!| ) 1.

“deEcTion oM EF. SecTioN ON GH.
E a

B
ol a -

pidid 1. Home Drier.
A. Charconl oven, B, Vedtilator of the chimney. C, Galvanised %

Blate 1l. Dehydeatieon Room,

T

FRONT ELEVATIOM.

= tee greee -w —1ill opening lo the ouigide. The fuel consisling of any
trash, prunmga or dried leaves is ignited through the fire place {rc:m outside.
Trie tireplace is closed by a galvenised iron drum from lhe ic gide of the
room and this serves lo radiale the heat, A galvanised iron chimney of
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4 in. diameter is built inside the room over the iron drum of the fireplacea
and rises up above the roof. .

When fully charged the room has a temperature range of 135°F. to
138°F. As in the chamber, & slight shifting of the trays is necessdf}r.ipéiﬂa
the room also to.ensure uniformity of dehydralion. The roomis estimated
to cost Rs. 150 to Rs. 200 for construction. It can take about 250 1b. pulp
at a time.

Tunnel dehydrater Although the above methods were the only ones
used at Kodur, it is"possible to dehydrate bananas on a large scale with the
help of tunnel dehydralers. These are heated by steim or flue pipes and
hot air is forced by means of high wvelocity fans. The quality of the
product dehydrated in this manner is stated t> be unsurpasssd. The short
drying time possible in this is a great advantage. It is reported that in
West Indies attempts have also been tnade to prepare flour from banana
pulp by means of drums and vacuum driers. Al Kodur, however the 'home
‘drier’ and the 'dehydration chamber’ have been found io he quite suitable
for the purpose.

Results of preparation of Banana tigs and flour “In all 29 varieties
of bananas producsd at Coimbatore,  Anakapalle, Maruteru, Lower Palni,
Tellichery and Kodur were ulilised for trials on the preparation of banana
figs.and flour. The trials were conducted at different periods.. It was not
possible to adopt a uniform standard of fruit maturity at the commencement
of each f{rial in respect of each variety. Both the 'home drier’ and the
"dehydration chamber' do not alse lend themselves for regulation of
temperature with a high degree of precision. The results obtained, there-
fore, have to be examined in the above background.

Banaona figs Exposing the slices to sulphur fumes for about 20 minutes
helps to improve the colour of the final product, rendering it more altractive
than the figs prepared from unsulphured fruits. Among the varieties tried
the best quality fig was obtained from Psy Kunnon va riety. Nendrapadathi
and Ney Poovan figs were also good. According to the Processed Food
Stuffe Directorate, figs of Kopur and Nendran were not up to the mark as
they absorbed moisture in storage. The percentage of recovery as figs on
the basis of fresh fruit weight was highest in Pey Kunnan,; namely 34'7. In
the case of Ney Poovan it was 32°0 while in the case of Nendra Padathi it
was only 20'6. :

Ripe fruit does not seem to be well suited for the preparation of figs.
In general, the product from suth fruits even after sulphuring becomes dark
in storage. The flavour of fig from P=y Kunnon ripe fruits was definitely.poor,

Among the varieties tried, Bontha Ashy, Bontha Green and Virupakshi
took the least time for dehydration, possibly owing.to their solid flesh and
low moisture content. At a temperature of 145° to 150°F. these varieties
were completely dehydrated in 9 to 10 hours as against- 15 to 22 hours
taken by other varisties. o

Banaona flour In’ the case of flour also, sulphuring the slices gives a
far superior product, Flour from ripe fruit is definitely of a beller taste and
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~SWeeiness than that from unripe fruit. Flour from ripe fruit of Virupakshi,
Pey Kunnan and Karpura Chakkarakeliis of a very good guality and is
suited for making delicious bsverages in no way inferior in flavour to such
well-known proprietory products as Ovaltine, etc.

It is, however, much easier to prepare flour from unripe bananas. Such
fruits take less period for dehydration and are easily converted into flour
‘after dehydration. Fully mature fruits of certain varieties like Karpura
Chakkarakeli develop their characterislic ripe peel colour within about an
hour of stacking the slices inside the 'dehydration chamber *.

Like the ripe fruits, unripe fruits of Virupakshi, Bontha Green and Bontha
Ashy could be dehydrated mora guickly than other varieties. Kareem Fadali,
though it dehydrates quickly cannot be as easily peeled by dipping in
warm water as the rest of the bananas.

Wide differences were exhibited by varieties in regard to the percentage
of recovery as flour., Nendron, in spite of its’ thick peel produced the
highest recovery, namely 276 and is, therefore, considered to be most
economical for flour manufacture. Pey Kunnan, with a recovery of 212
per cent, Bontha Ashy with 21'6 per cent, Bontha Green with 20°4 per cent,
Kareem Kadali with 21°9 per cent and Ney Poovan with 22°8 per cent are
other suitable varieties from the above point of view. Varieties which gave
low recovery of flour are Korpura Chakkarakeli, Mauritius and Pedda
pacha arati, with percentages below 15. The bananas as a whole compare
favourably with guavas, in which fruit the recovery of flour was only
12 per cent of the fresh fruit weight.

Banana Figs—Vitemin C values The Director, Nutrition Research,
Coonoor, kindly undericok to assay the vitamin C contenis of ten samples
of figs dehydrated with and without aulphuring. The values ere given in

Table 1. .
TABLE I The vitamin C values of banana figs

Vitamin C—mg. per 100 gm,

Serial "
Variety
No. Sulphured Nonp-sulphured
1 Chinali 1125 12°50
2 Pey Kunnan 1500 1250
3 Karpur 12-50 1500
4 Irentssane 1375 1875
5 Nendra Padaihi 1875 16°25
6 Noy Paovan 10°00 7:50
T Rasthali 11°25 1500
B8 Kalfd 11-25 1000
9 Mauoritius 1375 1625
10 Pedda Pacha Arats 17-50 1875

‘It will be observed thal the vitamin C content of figs is low. As a
gource of vitamin C banana figedo not, therefore, seem to be important.
The effect of sulphuring seems unimportant, Nendra Padothl and Pedda
Pacha Areaii are the two varielies which have ehown somewhat higher values
of vitamin C than the others,

It may be interesling to compare the above values with those obtainad
from dehydrated guava flour, data for which are presented below.
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TABLE Il The vitamin C values of guava flour
Variety Vitamin C—mg. per 100 gm.

Saharanpur Seedless - o3l
Allahabad 58l
Guova MNo. 46 - 49
Smeoth Green 28(
Red Fleshed 45(
Magpur Seedless - 45(

Guavas, therefore, are by far a richer source of vitamin C than dehy-

drated banana ligs.

Chemical Analysis DBanana Figs The chemical analysis of figs

from six wvarieties of unripe bananas was done at Coimbatore by the
Government Agricultural Chemist and the results are given in Table III.

TABLE Il Showing the chemical analysis of banana fige

Item - Pey  Nendra K0VPura ; Ney - Then
MNo. Head of analysis kunnan padothi oi:z!;.??ra- Kunsian : ;ﬁnhvﬁu Eunsnan
1 Moisture 919 9-40 63 1069 789 894
2  Ash 2'58 3:20 303 229 226 218
3 Crude proteins 289 388 368 300 295 322
4 Reducing sugars 4989 4420 59-12 5271 4812 24°47
5 MNon-reducing sugars 4:'54 712 2'14 4°56 301 1520
6 Carbohydrates, fat,
fibre etc. _ :
(by difference) 3091 3220 2240 2675 3597 45-99
Total 100-00 10000 100700 100-00 100°G0 10000
7 Insoluble matter 0027 0-061 0037 0-025 0056 0-040
8 Lime (Ca() 0 052 0048 0055 0055 ‘0039 0045
9 Phosphoric acid _
(P,0Og) n18 0-21 028 017 018 026
10 MNitrogen (M) 046 062 059 048 044 051

Aecording to the Government Agricultural Chemist, the figs are a

sustaining food, rich in reducing sugars and other carbohydrates and
contain fair quantities of protein and minerals. ' '

Banana flour The resulis of chemical analysis of banana flour as

carried out at Coimbatore and Coonoor are given in Tables IV and V.

In both cases corresponding values for a few other staple foods are

also presented for comparison.
TABLE IV Resvlts of analysis done at the Nulrition Research Laboratories,

Cuﬁnuur—ﬂuguna flour

= -
L] ar [ = L]
RE5 e s2ES CScw 2Z2aE O &
S5287= 2052 -R2Au BEoYE s 2
No. Head of analysis |55 E 5 FTET ELEs BTIE 32 g &8
Ss3s” 85g8 3358 Z3ERF 8 9%
M3EE <=7 S8 gt .
1w oist_ure 981 1242 11-11 16°5 594 747 7487
2 Protein 458 337 492 o2 07 16 246
3 Fat (Ether extrac- .
tives) 172 0'49 019 01 02 . 01 021
4 MNineral matter 235 166 261 01 10 0'6 1'06
5 Carh_ﬂhjrdrptes 8154 8206 8117 831 387 229 2140
6 Caleium (Cu) 0035 a7 0017 001 005 001 _ 0'006
7 Phosphorus (P) 0042 0019 0033 o002 004 003 @ 0013
8 lron (Fe) 4'3 30 48 10 09 07 14
9 Calorific value
per 100 gm. 360 346 346 334 159 99 97

P
1
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The Director, Nutrition Research, Coonoor, has inferred that ban&na ﬂaur
both Irom the ripe and unripe fruit containing as it does some. 3 4 1o 5 ‘0
per cent of protein, is by no means a poor source of this food Iactor Itq_
calorific value is good and it is also not a negligible source of mineralﬁ;'
Further, it contains some vitamin B,. He, thererefore concludes that banana
flour is superior to arrowroot flour and also to tapiocs, allowing {or the
difference in moisture content. He suggests that banana flour produchun
should be encouraged particularly as a food for young f._‘.hlldren ~The
flour is quite palatable and its sweetish taste would probably appeal to
children.”

On the other hand, the Government Agricultural Chemist, Coimbatore
infers that the varieties differ with wide limits in nutritive value, flour from
unripe Bathees Bontha Green being specially mentioned by him' as being
rich in proiein as well as minerals. On comparing the average analysis of
13 varieties of flour from unripe fruits with rice, wheat, potato and tapioca
he infers, that banana flour from unripe fruits, though a useful food, cannot
stand & comparison with other foods except tapioca, in protein and mineral
contants.

In the case of banana figs the reducing as well as total sugars are
slightly higher than in the case of flours from the corresponding varielies
of bananas. The mineral contenis of the flour and figs for anv of the
varieties analysed are not significantly different.

Although banana flour cannot stand comparison with such staple foods
as wheat, rice or potato in i's protein and mineral contents, it possesses
certain valuable auxiliary food factors such as vitamin By and vitamin C,
and also available iron to a fair degree. Itis these factors and not the
protein content alone that have led certsin suthorities to recommend the
production of dehydrated banana products as "childrens’ food. While
banana flour may not replace staple food like rice or wheat, it should
certainly help as a wvaluable substitute for the staple foods in times of
scarcity. There is no doubt that it deserves popularization in preference to
tapioca and arrowroot flours.

In regard to the fcod wvalue of banana flour a writer in a Jamaican
Journal (The Journal of the J’gmﬂimn Agricultural Society, September 1941,
page 334) asserts that it is superior in carbohydrates to wheat flour but
inlerior in protein or flesh-forming values, very palatable and particularly
adapted to persons of weak digestion organs. He refers to cases of patients
who were unable to kesp down milk or other foods, but easily kept down
banana flour made into a thin gruel and flavoured with lemon or lime juice
and sweetened with sugar., He adds that the starch in it is particularly
easy of solution and digestion in the alkaline juices of the body. Banana
meal ig also reported by him to be used with safety by persons who do not
want to put on flesh but wish to be fit and strona.

* It is being used as food for children jn some parts of this province.— Ed,
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Use of banana flour and fig Attempts have been made to work out
methods of preparing from the banana flour and fig a large number of
appetising dishes and beverages. The results of these allempts have
disclosed numerous possibilities which remain yvet to be fully exploited. A
number of recipes which have already been tesied are being published in
the form of a Departmental Leaflet.
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Effact of Seed Treatments on the Germination of Paddy
| By J. C. SAHA
Bolany Department, Rajshahi College, Rajshohi (Bengal)

That the cultivation of paddy suffers, often considerably, from the
attack of various diseases is well known in India and elsewhere. Atlempts
are therefore made to prevent or control their damage througn various
means, viz., through propagation of more resistant varieties, seed treatmant,
or spraying (or dusting) the standing crop with fungicides. Seed treatment
being a cheap and easy method, is within the reach of common cullivators,
who, being proverbially pocr, are unable io pay for the cost of fungicides
and the spraying outfits apart from the question of labour that is necessary
to spray large areas. Further, the quantity of fungicide that would be
required for ssed treatment is infinitesimally small in comparison with the
quantity that would be required for spraying fields grown out of the same
quantity of seeds. From these considerations agricultural workers are now
paying more aitention to develop seed trealment as a practical means to
combat the diseases. Altempls have, therefore, been made in the present
investigation to ascertain whether the chemicals used for treatment have got
any detrimental effect on the germination of seeds. and, if so, to modify the
seed rate in sowing accordingly.

Transplanted Amaon, var. Chinsura 72, was selected for the purpose.
Seed treatmentis” were done with the following chiemicals, that are commonly
used in Bengal:—

A—PAgrosan G

B—Bordeaux mixture, 17 for 10 minules
C—Copper sulphate solulion, 2% for 30 minutes

D - Formalin (agueous) solution, 2% for 15 minules

* The seeds were treated 24 hours whead of sowing und the lots that were
treated with liguid fungicides were dried: in the sun efter the period of treats
ment wag over, '




