VALUE ADDITION AND EVALUATION OF
NUTRITIONAL QUALITY IN TARO
(Colocasia esculenta (L.) Schott)

BY

SHAMSUDEEN LIYA

THESIS
submitted in partial fulfilment of the
requirement for the degree
MASTER OF SCIENCE IN HORTICULTURE
Faculty of Agricutture
Kerala Agricultural University

Department of Processing Technology
COLLEGE OF AGRICULTURE
Vellayani - Thiruvananthapuram

2002



DECLARATION

I hereby declare that this thesis entitled “Value Addition and
Evaluation of Nutritional Quality in Tare (Colocasia esculenta
(L.) Schott)” is a bonafide record of research work done by me
during the course of research and that the thesis has not previously
formed the basis for the award of any degree, diploma. associateship,

fellowship or other similar title, of any other university or society.

AMSUDEEN LIYA
(99-12-24)

Vellayani,



CERTIFICATE

Certified that this thesis entitled “Value Addition and
Evaluation of Nutritional Quality in Taro (Colocasia esculenta
(L.) Schott)” is a record of research work done independently by Ms.
Shamsudeen Liya (99-12-24) under my guidance and supervision and that
it has not previously formed the basis for the award of any degree.

fellowship or associateship to her.

\\ x‘xﬂ\’
Vellayani, :

A/ 0f- dood. Dr. Philipose Joshua
(Chairman, Major Advisor),
Associate Professor and Head
Department of Processing Technology.
College of Agriculture, Vellayani,
Thiruvananthapuram.



APPROVED BY

CHATRN AN

Dr. PHILIPOSE JOSHUA
Associate Professor and Head,

Department of Processing Technology,

College of Agriculture, Vellayani
Thiruvananthapuram- 695 522

MEMBERS

. Dr. V. A, CELINE,
Assoctate Professor,
Departiment of Olericulture.
College of Agriculture, Vellayani,
Thiruvananthapuram-695 522

3%

Dr. THOMAS GEORGE,
Assistam Professor,

Department of Soil Science and
Avriculiure Chemistry,

College of Agriculure, Vellayani.,
Thiruvananthapuram-695 522

3. Dr.S.CHELLAMMAL,
Associate Professor,
Department of Home Science,
College of Agriculiure, Vellayani,
Thiruvananthapuram-695 522

EXTERNAL EXAMINER

Oy. W -CHEZHIYHN
PROFESSOR & HAEAD

DEPr . oF SPAES & PLNN- CropS
HEC LRI 7Tr9A L
COMBATORLE €41 €03

.I |_
N A
. _ - ;):O ||" "f "}oﬂ
b
’l/,
hge
~ Y \
ot
B A ‘/.' I| _,-'{"
NN - ‘
PICANLAY



ACKNOWLEDGEMENT

1 begin my acknowledgement expressing my gratitude to "God Almighty’
Sfor all his love and blessings, which have fed to the successful completion of my
thesis.

[ wish to express my deep sense of gratitude and indebtedness to:

Dr. Phifipose Joshua, Assoctate Professor and Jlead, Department of
Processing Technology and (hairman of the advisory committee for the valuable
guidance and timely help fie rendered to me with great patience during the entire
course of study and research work and in preparation of the thesis.

\Dr. Thomas George, Assistant Professor, Department of Soil Science and
Agricultural Chemistry for fis advice and critical scrutiny of the manuscript of
the thesis.

Dr. 8. Cheflamal, Assoctate Professor, Department of Jlome Science for
the whole hearted help she gave me in carrying out my work,

O VA Celine,, Associate Professor, Department of Olericulture for her
sincere guidance and cooperation throughout the course of work,

I would also (Re to express my gratitude to <Dr. S. N. :Moorthy, Dr. 8.
Sunderasan and Dr. . Padmaja of The Central Tuber Crops Research Institute,
SreekRariyam, Thiruvananthapuram jfor their whole hearted co-operation and
valuable guidance throughout the course of my work,

Dy ViayaraghavaKumar, Associate  Professor, < Department  of
Agricultural Statistics for the fielp fie gave me in analysis of data.

Mr. (. ‘E. ApthKumar, Junior Programmer, PDepartment of Agricultural
Statistics for the help in statistical analysis of data.

Al the students, colleagues, teaching and non teaching staff of the

WDiscipline of Fforticulture_for their support and help.



I thanR ‘Kerala Agricultural ‘Orniversity for granting me the ‘KA'C Junior
Sellowship.

1 would also like to thank the staff and labourers at the [nstructional
darm, Vellayani for fielp rendered in raising the crop.

I also thank Mr. Kishore.B.!Natr for the neat exgcution of nty thesis.

‘Words cannot express the gratitude and love 1 _feel towards my dear friend
Sini, first of all_for getting me here to Vellayani, and then for being therve for me
through four semesters of exams and viva voce, and guiding me with her calm
advice patience and wit.

I thank my dearest _friend Geetha, for all her warmth, love and for adding
a new dimension to the meardng of friendsfip. I am also grateful to her for
makRing the last two years of my life the Rind of fun I never imagined could be.

I also thank my friends Smitha and Renjusha for the love, support and
Rindness they gave me throughout the ‘M.Sc programme.

1 gratefully acknowledge my dear friends Glenda, Lorraine, RakRfr,
Labeena, Shabana, Usha, Shanuja, Poomima, Ramesh, deepak and Jacob for
their love and support.

I would also fike to acknowledge my Seniors Sindhu chechi, ‘Usha, ‘Leena,
Rabeena and Jaggu for thetr support and encouragement.

I reserve a wvery special thanks to fttle Sara, without whom I would not
have completed my thesis as fast as I did.

Last but not the least | thank my parents and my brother for their
support, encouragement, love and for being there for me at all times good and

bad.

LT YA SFLAMS CHEILA N



CONTENTS

INTRODUCTION

REVIEW OF LITERATURE

MATERIALS AND METHODS

RESULTS

DISCUSSION

SUMMARY

REFERENCES

APPENDICES

Page

No.

1-3

4-22

&3-33

4 - 37

3% -49

100-103



INDEX

interactions on the starch content (%) of freshly fried chips on storage

LIST OF TABLES

T o
1. Nutritional quality of fresh corms and leaves of colocasia 35
2 Effect of cultivars, thickness and techniques and their interaction |

on oil uptake (%) of chips | 37
3 Effect of cultivars, thickness, techniques and their interactions on !: '

moisture content (%} of chips 39
4 Effect of cultivars. thickness, techniques and their interaction on

the starch content (%) of chips L 41
S Effect of cultivars . thick-hess_. techniques and the interactions on

the total sugar content (%) of chips 42
6 Effect of cultivars, thickness and techniques and their interactions

on the organoleptic quality of chips 43
7 Effect of cultivars, temperatures, drying periods and their

interaction on the starch content (%) of flour 45
3 Effect of cultivars, temperafﬁres. drying periods and their

interaction on the sugar content (%) of flour 1
9 Effect of cultivars. temperatures, drying periods and their

interaction on the moisture content (%) of flour 48
10 Effect of cultivars, temperatures, drying periods and their )

interaction on the colour of flour s
11 Organolleptic quality of the secondary products 51 -
12 Effect of cultiv'eirs, containers, duration of storage and their ' 5_2’




13.

Effect of cultivars, containers, duration of storage and their

interactions on the total sugar content (%) of freshly fried chips

5%

14

Effect of cultivars, containers, duration of storage and their
interactions on the moisture content (%) of freshly fried chips on

storage

55

15

Effect of cultivars, containers, duration of storage and their
interactions on the organoleptic quality of freshly fried chips on

storage

57

16

Effect of cultivars, containers, duration of storage and their
interactions on the starch content (%) of parboiled fried chips on

storage

17

Effect of cultivars, containers, duration of storage and their
interactions on the total sugar content (%) of parboiled fried chips

on storage

60

18

Effect of cultivars, containers, duration of storage and their
interactions on the moisture content (%) of parboiled fried chips

on storage

62

Effect of cultivars, containers, duration of storage and their
interactions on the organoleptic quality of parboiled fried chips on

storage

e3

20

Effect of cultivars, containers, duration of storage and their

interactions on the starch content (%) of flour on storage

21

Effect of cultivars, containers, duration of storage and their

interactions on the total sugar content (%) of flour on storage

66

22

Effect of cultivars, containers, duration of storage and their

interactions on the moisture content (%) of flour on storage

6%




interactions on the organoleptic quality of wafers on storage

23 Effect of cultivars. containers, duration of storage and their /
interactions on the starch content (%) of murukku on storage 70
| 24 Effect of cultivars. containers, duration of storage and their | o
interactions on the total sugar content (%) of murukku on storage | n
25 Effect of cultivars, containers, duration of storage and their interactions { B
on the moisture content (%) of murukku on storage 3
26 Effect of cultivars. containers. duration of storage and their |~
interactions on the organoleptic quality of murukku on storage 4
27 Effect of cultivars, containers, duration of storage and their !
interactions on the starch content (%) of papads on storage 76 |
28 Effect of cultivars. containers, duration of storage and their ' |
interactions on the total sugar content (%) of papads on storage 18
29 Effect of cultivars, containers, duration of storage and their -
interactions on the moisture content (%) of papads on storage 71
30 Effect of cultivars. containers, duration of storage and their )
interactions on the organoleptic quality of papads on storage 80
31 Effect of cultivars, containers, duration of storage and their
interactions on the starch content (%) of wafers on storage 42
32 Effect of cultivars, containers. duration of stofage and their
interactions on the total sugar content (%) of wafers on storage 84
BS Effect of cultivars, containers, duration of storage and their :
interactions on the moisture content (%) of wafers on storage 8 ‘
34 Effect of cultivars, containers, duration of storage and their ‘
%6




LIST OF PLATES

Plate . Between
Title .

No. pages

I. Freshly fried colocasia chips %7- 28

2 Parboiled fried colocasia chips 37-3%

3 Murukkus prepared using colocasia flour 63 - 69

4 Papads prepared using colocasia flour 7778

5. Wafers prepared using colocasia flour

68 - 69




LIST OF FIGURES

wafers for a period of 90 days

Figure Title Between
No. pages
1. Effect of three types of containers on moisture content of
murukkus for a period of 90 days | 13- 74
) Effect of three types of containers on organoleptic quality of El
murukkus for a period of 90 days g 7374
3 Effect of three types of containers on moisture content of
papads for a period of 90 days - %0
4. Effect of three types of containers on organoleptic quality of
papads for a period of 90 days 79-30
5. Effect of three types of containers on moisture content of
wafers for a period of 90 days 85 - 36
6. Effect of three types of containers on organoleptic quality of
85 - 66




INTRODUCTION



1. INTRODUCTION

Taro {(Colocasia esculenta (L.} Schott), also known as Colocasia is one of
the important cdible aroids cultivated as an intercrop in coconut gardens of
Kerala. Taro is adapted to a wide range of soil and climatic conditions and has
been the staple food in many arcas of the tropical and subtropical world since
ancicnt times. In addition to its corms, many cultures consume its leaves and
pctioles. Areas and countrics that hcavily utilize taro include The Caribbean,
Hawaii, The Solomon Islands, AmericanSamoa, West Samoa, The Philippines,
Fiji and Sri Lanka.

All parts of the crop are edible and rich in carbohydrates, proteins and
minerals. Steamed corms constitute a high energy food and its flour can be
prepared from raw or precooked tuber for preparing soups and gruels (Aggarwal
et al., 1999}, Taro can be usced as such for preparation of snack items like chips,
while the flour can be used as a substitute for cercal or pulse flour in many
traditional snack items like murukku, papad etc. The utilization of taro is
restricted to its use as a vegetable in India. Unlike in countries like Philippines
and Hawaiian Islands where taro is processed into a number of extruded products,
such products are not available in India (Padmaja, 1994). Throughout the years

rescarch interest in taro has undergone an apparent decline, primarily due to



strong national and international research programmes that have developed
around other root crops such as cassava, sweet potato and potato. The lack of
research effort in this line is mainly due to low spread of the crop in India.

This crop with a potential yield of 15 tonnes per hectare has tremendous
scope to be used for preparation of commercial food products which can be
distributed on a wide scale. [fthis concept becomes a reality, wide range of stable
products could expand the production and use of taro thereby increasing the
economic base in many parts of the world. Today the uses of taro other than food
are in the industrial sector for the preparation of fructose syrups. alcohol.
cosmetic powders and biodegradable plastics.

Even though taro has been an important part of the Keralite cuisine for
centuries. there has been a sharp decline in its consumption pattern in recent
years possibly due to higher living standards and an influx of other vegetable
Crops.

Thus a study which explores, not only the nutritional quality but also the
possibility of developing various food products using taro is a necessity. This
can provide a variety to the consumer and also help in consumer acceptance
ultimately leading to an increase in taro production. It is about time that minor
tuber crops like taro with its many uses should be brought out of their present
state of ignominy towards a brighter future of proper utilization and

management. With this background this investigation entitld“Value addition and



evaluation of nutritional quality in taro (Colocasia esculenta (L.) Schott) was
carried out with the following objectives.
To evaluate four cultivars of colocasia for nutritional quality
To examine the potentiality of developing value added products using
colocasia.

To assess the storage and shelf life of the colocasia products.
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2, REVIEW OF LITERATURE

Reéearch work on Colocasia i1s meagre as compared to other tropical
root crops. Efforts have been made to collect the available litcraturc on root
and tuber crops in general and Colocasia in particular and whatever
information 1is lacking, relevant work on other tuber crops have been
reviewed.

1 Importance and nutritional significance

2. Traditional food uses of Colocasia

3. Value addition and product development

=

Storage and shelf life of Colocasia products

2.1 Importance and nutritional significance
2.1.1 Importance of colocasia

Taro has played an important role in the tood habits and economy of

many countrics.

Massal and Barrau (1955) reported that edible aroids make up a major
portion of the diet of the pcople in the Pacific and Oceania Islands and are
widcly consumed as food in Africa, South Africa and in many parts of Asia.

According to Gaillard (1984) in recent years there has been a marked decline



in the cultivation and utilization of cdible aroids. Part of this decline has been
due to storable convenience foods such as cereal and cereal based products.
Another rcason is the displacement of one culture by another, which often

result in the attitude that introduced foods are supcerior to local foods

Shanmughavelu et al. (1987) reported that minor tuber crops have
some quality of protein besides carbohydrates. Minor tubcr crops arc low
cost, calorie dense foods which are suitable in the Indian situation to alleviate
calorific malnutrition. Ghosh ¢ al. (1988) reported that taro is grown mostly
as staple or subsistence crop throughout the tropics and subtropics and in
many warmer regions of the tropical zonc. Scvcral varieties of taro are

cultivated in India and form an important part of the dict.

Being concentrated sources of energy, tuber crops are utilized as a
component of human food in almost all countries where these are cultivated.
Extensive work has been conducted on processing and utilization of cassava

and swccet potato (Balagopalan er a/., 1988).

Kays (1992) stated that the fibre content in sweet potato is having the

capacity to decrcase blood cholesterol level by daily use.

Maga (1992) states that taro is a root crop that since ancient times has
been the staple food in many arcas of tropical and subtropical world. In
addition to its corms many cultures consume its leaves and shoots and its
importance in some cultures can be best appreciated by its traditional

ceremonial uses.



Babu (1977) opined that dietary fibre in sweet potato is superior

content and component wise, to that of cereals and other staples.

According to Edison (1999) tuber crops constitute an important food
crop of man from time immemorial sustaining people during the days of
famine or when there is shortage of food. Among these crops the most
important arc cassava, sweet potato, yams and aroids. They form the most
important staplc or subsidiary food for about 20 per cent of world’s
population. They have high biological efficiency and the highest dry matter
production than all other crops. Most striking aspcct is that they supply a
chcap source of food and cnergy to the weaker sections of the people. They

are also rich in different nutrients, vitamins and minerals.

According to Lila Babu (2000) tuber crops rank foremost among
cultivated plants in terms of energy produced per unit area per unit time.
Tubers are high carbohydrate, low fat food having plenty of calories. The
major constituent in all tuber crops is starch, the range of which varics from
13-30 per cent in different crops and within cultivars of the same crop. Tuber

crops are excellent sources of dictary fibre.
2.1.2 Nutritional significance

The nutritional quality of taro has been studied by scveral scientists
and was found to have high quantities of starch and fair amounts of vitamins

and minerals.



Stcamcd corms of Colocasia which contain 30 per cent starch and three
per cent sugar constitute a high energy food. The starch grains arc among the
smallest in food plants, and the tuber is morc casily digested than other
starchy foods. It 1s also a good source of calcium and phosphorus (CSIR,

1950).

The protein content of cassava  though low, contains all the cssential
amino acids. The starch content ranges between 78.1 and 90.1 per cent on
dry weight basis. The protein content of cassava was reported to be as low as

1.6 to 2.6 per cent (Anon 1975).

Sakai (1979) reporied that, edible aroids of the family Araceac often
contain acrid factors which cause sharp irritation and burning of the mouth
after consumption of cooked material. Different degrees of acridity are
obscrved from low levels in some cultivars of tare and tannia to appreciably

high levels in giant taro and Amorphophallus specics.

According to Parkinson (1984), Colocasia and Xanthosoma have a
higher thiamine valuc than other aroids, whilst the riboflavin and niacin
valucs for all the species are fairly comparable. A high thiamine content is an
advantage in modern diets where a lot of refined carbohydrates arc caten.
Taro provides 67 per cent morce thiaminc than is needed to metabolize its
carbohydrate content. He also opined that taro lcaves are an excellent source

of folic acid, vitamin C, riboflavin and vitamin A. They are particularly



useful for people with anaemta as the leaves provide blood building nutrients,

iron and folic acid in addition to vitamin C, which assists iron absorption.

According to Ghosh et al., (1988) Amorphophallus tuber has a
carbohydrate content of about 18.0 per cent, protein between 1 and 5 per cent
and fat upto 2 per cent. The tubers contain higher quantities of fat than other
aroids and the Vitamin A content is also quite high. Starch content of tuber
ranges between 4 and 12 per cent. Leaves of Amorphophallus contain 2 to 3
pcr cent protein, 3 per cent carbohydrate and 4 to 7 per cent crude fibre.
Also, the tubers and leaves contain large amounts of oxalate and thcy are

quite acrid and requirc a long time of cooking before consumption.

Padimaja (1994) reported that the nutritive value of cassava has been
higher than that of corn or sorghum. The principal component of cassava

tuber is starch which is responsible for the high calorific value of the tuber.

Seralathan and Thirumaran (1999) reported that among minor tuber
crops, colocasia was found to have highest thiamine content,
Amorphophallus was found to be an excelient source of B- carotene (260 mg
per 100g). In Colocasia and Amorphophallus calcium is bound to oxalates as

needle like crystals or raphides, which is suspected to be the cause of acridity.

It cures piles, increased the digestive fibre, cures dyspepsia and is used
in spleenic disorders. It is used cxternally as a pastc in reducing the
inflammation. It stimulates the liver secretion. It is an excellent laxative,

possesses rejuvenator and aphrodisiac propertics. The external application is



also good for filarial swelling, joint swelling and some typcs of tumours. It
destroys the cxcess body fat. It can be used for gastro-intestinal tract

disorders. (Raghu et al., 1999).

Baiagopalan (2000) opined that like other tubcer crops, calcium content
is high in Colocasia and Alocasia whilc Amorphophallus and Xanthosoma are
poor in calcium. Iron content is good in olocasia and morphophalius
(1.2mg) and all aroids have high amounts of phosphorous (49-60 mg). Also
the leaves of Colocasia are exceptionally rich in minerals, vitamins and
protein. Leaves contain between 3.9 to 7g protein, 225 to 460 mg calcium, 82
to 125 mg phosphorous, 10 to 12 mg carotene 0.26 to 0.45 mg riboflavin and

12.6 mg Vitamin C per [00g fresh tissue.

According to Lila Babu (2000) all plant parts of xanthosoma and
Colocasia are edible while only corms and petioles are used as food in
amorphophallus. Leaves of Colocasia are exceptionally rich in minerals,
vitamins and protein, Lcaves contain between 3.9 to 7 g protein and 12.63 mg
Vitamin C per 100 g fresh matter. Most of the tubers contain appreciable
amounts of vitamin C while certain cultivars of sweet potato, cassava,
dioscorea and amorphophallus arc high in beta carotene which has rccently
been attributed anticarcinogenic properties.  Tuber crops arc gencrally
regarded low in protein with the possible exception of aroids. I[n contrast to

tubers, leaves of tuber crops contain very high amounts of protein and low
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amounts of starch. They are rich in iron, calcium, potassium and most of the

vitamins and are nutritionally better than other lcafy vegetables.

2.2 Traditional food uses

Colocasia has been an important component of the local cuisine in
many countries. [ts uses as food in different places are briefly reviewed.

2.2.1 Corms as food

Paync ef al. (1941) made a meal or a grit type product by roastling
sequentially slices or shreds of corms at 121°, 150° and 177%and grading.

This could be converted to mash by adding hot water.

Sliced sweet potato tubers arc mixcd with other tubers and green
leaves, moistenced with coconut milk, wrapped in a banana leaf and braised in

an oven (Massal and Barrau, 1955).

Chibber and Choudhary (1959) has reported that amorphophallus corms
are ideal for frying into crisp chips and considered as good food for invalids,

and they can also be made into pickles.

Fufu is a product prepared by boiling or steaming peeled cassava roots
and then pounding them in a woodcn pestle and mortar until a homogenous
paste is obtained which is eatcn with soups or stews or meat or fish (Affran,

1968).
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in Egypt, cubes of Colocasia corms arc commonly given an initial
washing and soaking in warm water for 15 minutcs or arc washed and lightly
fricd in order to remove the mucilagenous material and then prepared for
consumption by cooking with meat to which either onion and tomato or garlic

and chard arc added (Warid, 1970).

According to Yen (1973) in the Anuta Islands, Colocasia is made into
the fermented ma by planning grated corms in leaf lined pits which are sealed

over and the material left to ferment.

According to Yen (1974) in the Philippines, dricd flakes of sweet
potato are prepared for storage and pounded into a flour as required for one in
the preparation of gruel. A popular dish is prepared by mixing the flour with
water and sometimes with sugar, and making small balls of dough, which are

wrapped in sugarcane feaves and boiled.
Lyonga (1980) has described various taro products

Nda scsc - a porridge prepared by boiling small pieces of boiled tuber
mixcd with palm oil, fish or meat, vegetable leaves, onion, salt, pepper ctc.
Ekwancoco — prepared by grating pceled tuber mixing with pieces of

cray fish, meat, palm oil, tying into packets with vegetable on plantain leaves.

It has good shelf life.
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Esubaka — also called fufu and is boiled tuber pounded to a soft pulp,

caten with same.

Achu — Similar to esubaka but mixed with boiled banana. It is eaten
with a special sauce, made with palm oil and meat to which a small amount of

sodium carbonate is added

Taro flour — is mixed with hot water to a smooth thick paste and eaten

with rich vegetable soup.

For immediate consumption aroid corms are normally boiled, baked,
roasted or fried, a thorough cooking for several hours often being needed to
remove the irritating cffect of calcium oxalate raphides and other acrid

principles present in many species (Sakai, 1979).

In Fiji and other pacific islands, colocasia is often grated and mixed
with coconut milk and then wrapped in leaves before boiling or peeled corns
may bc boiled or sieamed and then pounded and madec into balls to be caten
with coconut milk and sugar. A fermented product known as poi is prepared
in Hawaii from colocasia. Traditionally corms are first baked or steamed,
then peeled and pounded with a stone pestle in a long shallowly, hollowed out
board or stone. Water is added gradually until the correct consistency is
obtained after which time the dough is placed in a calabash and left to ferment

for several days (Allen and Allen, 1933).

Padmaja (1994) reported that traditionally in many Indian familics,

yam tubers arc consumed after cooking and peeling. The utilization of taro
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and tannia is restricted to its use as a vegetable in India. Unlike in countries
like Philippines and Hawaiian Islands where taro is processcd into a number

ol extruded products, information on such products is not available in India.

She also reported that parboiling is a practice followed in the
traditional preparation of cassava foods. This is done by steeping cassava
pieces, after peeling off the skin and rind, in boiling watcr for 5-10 minutes
and then draining the water. The picces are then taken out and sundried.
Parboiled chips have better keeping quality and are less susceptible to damage
by storage insects. The same author has opined that cassava flour is used in a

number of Indian preparations like puttu, dosai, uppuma and chappathis.

Gubag ef al. (1996) reported that ‘sapal’ is a traditional fermented food
madc by mixing cooked, grated taro corm with coconut cream and allowing it

to ferment at ambient temperature,

Raghu er al. (1999) has reported that elephant foot yam in Kerala is
eaten as big pieces after boiling it well. [n typical Kerala diet curries, like
sambar, avial ctc. elephant foot yam is one of the major ingredients. Kalan,

a curry of northern Kerala is made with elephant foot yam and butter milk.
2.2.2 Leaves as food

According to Greenwell (1947) young leaves and stalks of taro are
edible and can bc cooked and used like spinach on sag. They are cooked in
the same way as other green, but a pinch of baking soda is added to remove

acridity, which increase with age.
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Tender pctioles have a very pleasing tastc when the leaves are still
young and unexpanded. They are cooked thoroughly as they contain
numecrous stinging crystals. They are considered a great delicacy in the
Philippines (CSIR, 1950). Also the fried pieces of the tuber arc uscd in

spccial occasions.

According to Pena (1970) young taro leaves are used as main
vegelable throughout Malaysia and Polynesia. They are cither boiled or
covered with coconut cream, wrapped in banana or bread fruit lcaves and

cookedan hot stones.

Ghosh et al. (1988) statcd that Icaves and petioles of taro are also used
as food. Young leaves and starch can be cooked and uscd like spinach, but a
pinch of baking soda is added to remove acridity. Leaves which have just
opened or unopened considered better. In Hawaii the petioles and leaves are

used with meat and coconut water.

According to Balagopalan (2000) young petioles and leaf blades of
amorphophallus are boiled and eaten while the corms and cormeis are boiled
and eaten as vegetable and chips are also made by slicing tubers and frying in

oil.
2.3 Value addition and product development

Greenwell (1947) reportedthat taro flour can be prepared from raw or
precooked tubers, and flour that obtained from precooked tuber is considered

better. The flour can be mixed in soups and in making pancakes, biscuits and
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bread. It is cxcellent for gravies and puddings as it is not glutinous like
wheat flour. Tarolactin and taro malt preparcd from the flour are said to form

good infant and invalid foods.

Kasasian and Dendy (1977) have reported that cassava flour has been
used to produce bread. Incorporation of 15 per cent cassava flour into wheat
flour for bread production has been found to give an acceptable product in

Columbia.

Murray (1977) reported that in United States taro 1s peeled, sliced and

deep fat fried in the same manner as in the manufacture of potato chips.

According to Nip (1978) taro alone and in combination with fruits such
as guava and papaya has been successfully drum dried. Thesc flakes can be
used alone to produce a beverage or incorporated as an ingredient in a wide

varicty of other foods.

Griffin (1979) has documented the possibility of using taro starch in

the production of biodegradable plastics.

Taro starch could be included in a number of manufactured foods such
as noodles, biscuits and bread. In many parts of the world, wheat flour is
replaced by 10-15 per cent of starch from root crops. Taro starch because of
its good protcin and vitamin content could provide a good cercal substitute

(Moy ef al., 1979).
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Moy er al. (1980) reported that taro flour mixed with 15 per cent
winged bean flour or 15 per cent soya protein have been extruded into rice,
noodlc and macaroni in Hawaii. The taro macaroni and rice arc quitc

acceptable.

Moy and Nip (1983) reported that ‘poi’ is easily digestiblc and
practically non-allergic and considered as an excellent food especially

for paticnts with food allergies.

In addition they also stated that a taro flour based baby food called
tarolactin is produced in Hawaii, which consists of taro flour, cocoa milk,

unrefined cane juice and sodium chloride,

According to Wang (1983) dechydrated taro was used in combination
with skim milk and other ingredients to prepare infant gruels and drinks.

Similar chocolate flavoured beverage powders have also been formulated.

According to Siviero ef al (1984) taro flour has been evaluated as an
additive to a wide range of bakery products including breads, cakes, and
biscuits, where upto 15 per cent taro flour could be successfully incorporated

in bread, 30 per cent in cakes and 20 per cent in biscuits.

Bouwkamp (1985) reviewed the sweet potato flour as raw materials for
the preparation of candy drops, ice cream, jams, sausage, bread, biscuits, cake

and juice.
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The cffect of incorporation of sweet potato flour in South Indian and
baked recipes was studied by Scralathan and Thirumaran{1988).
incorporation at a level of 100 per cent gave a highly acceptable product for
‘idiappam, pakoda, omapodi, murukku and halwa’. Toffee was found to be
acceptable at 76 per cent incorporation while only 50 per cent incorporation
was possible in chappathics. Baked products like cakes and biscuits could be

madc with 50 per cent replacement of maize with sweet potato flour.

Balagopalan ef af. (1988) rcported that steam treatment of less than 3

minutes at 5 psi or immersion in boiling watcr upto 5 minutes are necessary

for obtaining good quality cassava rava.

Ghosh et al. (1988) has described a process developed by CFTRI,
Mysore, India where taro corms arc washed, pecicd, cut into 6 mm thick
slices, washed thoroughly to remove mucilage and kept immerscd overnight
in water, washed again, immersed in 0.75 per cent potassium bisulphitc
solution for 3 hrs. The slices are then blanched in hot watcr for 5 minutes,
sun dried and tunnel dried at 5?-6OOC, ground, sieved and packed. This {lour
produced can be used in baby weaning foods and taro-based bread. Nayar and
Rajendran (1988) rcported that sweet potato flour can be used as a dough

conditions in brcad making and stabilizer in ice creams. Thirumaran  and

Seralathan (1988) have also found that novel recipes like tuber mash,

bitsoy and sweet stuffed parathas could be prepared from fresh tubers of both
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the Dioscorea sp. Wafers, cripples and biscuits made out of D. alata tubers

were found to have good acceptability.

Pillai (1990) cxplained the utilization of cassava in food item like rava,
which, could be used as a breakfast item, and ‘vattal” which can be uscd as a

snack item.

According to El-Dash and Chang (1990) extrudcd products are very
popular with children and they can serve as an effective means for the

introduction of important nutricnts.

Sevian was procured with colocasia mass by Manan et al. (1991). The
organoleptic studies conducted revealed that thc products were highly

acceptable 1o the pancl members,

Palomar (1992) reported that based on cost analysis root crop flour is
a good substitute for wheat flour (20 per cent). He explaincd substitution with

cassava flour in bread making.

Zoizima (1992) opined that since the price of sweet polato is several
times cheapcer than wheat flour, it could be used as a substitute to wheat flour

in bread making.

The acceptability as well as nutritional significance of cassava
chappathis was studied by Chellamal and Prema (1994) in thcir study on

nuiritional cnrichment of cassava flour.
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Padmaja er al. (1999) reported that gulab jamun mixes werce prepared
from cooked and mashed sweet potato, maida and milk powder. It was found
that the formulation incorporating 30 per cent and 40 per cent cooked sweet
potato gave gulab jamuns with the over all acceptability score of 3.5. She
also reported that friecd chips werc prepared using brightened sweel
potato flour and refined wheat flour (Maida) in varying proportion which

were of excellent quality.

To incrcasc market, home front technologies will enable the producer
to develop low cost, value added intermediary products like yam, sauce,

pickles, pregelatinised starches, instant drinks etc (CTCRI, 2000).

Edison (1999) stated that arca and production of tuber crops in
traditional areas like Kcrala have drastically come down due to prevalence of
uncertainty in prices and competition from its substitutes. Many valuc added
“products from tuber crops are not able to compete in the international market

due to high prices of domestic products.

2.4 Shelf life studies

Moy et al. (1980) rcported that taro flour mixed with 15 per cent
winged bean flour or 15 per cent soy protein and cxtruded into rice, noodle

and macaroni indicated they could be stored below 38°C upto 12 months.

According to Bhattacharjee and Bhole (1984} food packaging and

storage is the vital step to ensure product quality because it provides



20

protection against deterioration and damage during storage, transportation and
distribution. They studied the keeping quality of wheat in different packaging
materials and recommended that it would be stored safety in polythenc bags
for a period upto 35 days in polythene impregnated jute bag upto 21 days, and
in jutc bags only upto 14 days from the standpoint of insect infestation and

the development of free fatty acid in stored whcat flour.

Choudhary and Kapoor (1984) found out that pearl millet flour could
be stored at 20°C and 70 per cent RH for 6, 7, 8 & 10 days in gunny sacks,

carthen pots, tin cans and polythenc bags respectively.

According to Nanda (1984) results, testing and evaluation of available
packing materials for handling and storage of cassava products showed that an
increase in moisture content was minimum for cassava chips stored in metal
container and polythenc lined jute bag and in plastic the moisture content was
within safe limits upto 60 days. The incrcasc in moisture content of cassava
flour stored in metal container and polythenc lined jute bag was only 0.71 and

1.23 percent respectively after 120 days of storage.

Kulkarni et al. (1992) reported that the quality of pappads made from
blends containing bengal gram or red gram was comparable to that of pappads
made from blackgram. Pappad remained quite acceptable in 200 gauge LDPE
and 120 gauge PP bags during 4 months storage without much change in

quality.
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According to Moy and Nip (1988) results of cxperimentsapreparation
and storage of dehydrated taro slices and flour in polythene bags at 21°C,
38°C and 60°C showed that these products underwent small changes in
acidity, some degradation of pigments, some increase in moisturc contents
and large decrease in catalase activity. In over all acceptability test results
showed that these intermediate products were stable at 38°C for 1 year or

more.

The suitability of indigenously availablc glass containers have been
studied for packing mango juice, banana puree, tomato puree and processcd
pear. Reduction of beta-carotene was found to be less in amber coloured

bollles compared to colourless bottles (Purushotham e/ af., 1992).

Studies on shelf lifc of snack products made from bajra were conducted
by Scth and Rathore (1993). The products were stored in five diffcrent types
of containers, viz., glass, ten, plastic and polyethylene bags of 200 and 400

gauge. No significant change could be found in chemical attributes.

Results of experiment on the effect of storage duration on quality of
potatoes used for production of chips showed that with the lapse of
storage time, the starch content increased while the quantity of solublc sugars
remaincd unchanged. The quality of chips produced was acceptable and did

not change with the duration of storage (Mozolewski, 1999).
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2.5 Acceptability studies

Scientific methods of sensory analysis of food arc becoming
increasingly important in evaluating the acceptability of the food product.

When the quality of food is assessed by means of human sensory organs, the
evaluation is said to be sensory analysis.

According to Mc Dermott (1992) sensory method in which palatability
is cvaluated by a panel of judges is essential to cvery standardization
procedure because they answer all important questions of the food tastes,

smells, looks and feels.

Organoleptic qualities play an important role in evaluating the quality
of food products. For judging consumer acceptability organoleptic evaluation

of any food product is cssential.

Organoleptic qualities such as colour, flavour, taste, texture and
appearance are asscsscd with a pancl of selected judges (Watts er al., 1989).
The combination which got the highest scores was selected for formulation of

products.



MATERIALS AND METHODS
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3. MATERIALS AND METHODS

The present investigation on “Value Addition and cvaluation of
nutritional quality in taro (Colocasia escculenta (L.) Schott)” was undertaken
at the Department of Processing Technology, College of Agriculture,
Vellayani during the period 1999-2001.

The basic material for the study consisted of the following 4 cultivars
of Colocasia ie. Pathanamthitta local, Vellayani local, Thamarakannan and
Srce Rashmi. The cultivars were collected and multiplied to get sufficient
quantity in the Instructional Farm, Vellayani, the investigation was
undertaken under the following heads.

Experiment 1 —Assessment of the nutritional quality of corms and leaves of
Calocasia.

Experiment 2 -~ Value addition in Colocasia through primary and sccondary
products.

Experiment 3 Assessment of the storage life of primary and secondary
products.

Experiment [- Assessmcent of the nutritional quality of corms and leaves
of Colocasia

Leaves in the tender stage and corms after maturity were harvested and

analysed to asscss the nutritional quality. Nutritional aspects such as starch,



protein, total sugars, vitamin C, crude fibre, calcium oxalate and organoleptic

quality were analysed. Four replications were carried out.

3.1 Nutritional quality of corms and leaves
3.1.1 Starch

The starch content was estimated by using potassium ferricyanide
method (A O A C, 1984). The values were expressed as percentage on fresh

weight basis.
3.1.2 Protein

Protein content (%) was estimated using microkjeldhals method

(Sadasivam and Manikam, 1992).
3.1.3 Total sugars

Total sugar content (%) of corms was determined by the method of

A O AC (1984).
3.1.4 Vitamin C

Vitamin C (mg per 100 g) was estimated by the volumetric method

{Sadsivam and Manikam, 1992).
3.1.5 Crude fibre

Crude fibre (%) content of the corms was determined by the method of

A O AC. (1984).
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3.1.6 Calcium oxalate

This is estimated by the method suggested by A.O.A.C. (1984) with

slight modification. The procedure is given below.
Reagents

1. Tungsto phosphoric acid (2.5 g Na;WO,. 2H>0 dissolved in a mixture
of 4 mi H:PO4 and 50 ml H,0 and diluted to 100 ml with water)

(3]

Wash liquid (dilute 12.5 ml HOAc to 250 ml withH,O. Add a pinch of

calcium oxalate. Shake and let it stand. Decant and filter.

3. Acetate Buffer (pH 4.5) Dissolve 2.5 g of anhydrous CaCly in 50 ml
acetic acid (1 : 1 diluted) and add the solution of 33 g of sodium

acetate diluted to 5 ml.
4. Potassium permanganate (0.01 N)
5. H2S04 (2N)
6. HCI{0.25N)

Procedure

One gram dried powder was extracted twice with 0.25 N HC! in a water
bath for one hour each. The extract was centrifuged and the cenirifugate
was collected in a conical flask. This extract was precipitated by adding 5 mi
tungste phosphoric acid, kept overnight and centrifuged. This was
neutralized with 1 : 1 dilute ammonia solution. Then precipitated by adding 5
ml acetate buffer with CaCl: (pH 4.5). Centrifuged and washed the precipitate

twice with wash liquid (6 m! each). The precipitate was then dissolved in 10-
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15 ml 2N H,SO, and transferred into a 100 ml conical flask and titrated

against 0.01 N KMnQy solution at 60"C.

0.063 x V
Percentage oxalate in the sample = — ———-

lg

1.1.7 Organoleptic quality

Organoleptic qualities of corms and leaves were assessed (ie.. after
cooking). In case of leaves except for starch all other parameters were
analysed. The judges for the organoleptic evaluation were selected from a

group of students through triangle test as suggested by Mahony (1985).

For scoring, a scale of five to one was used, five representing the
optimum for all quality characteristics. The major quality attributes included
in the score card were colour, flavour, taste, texture, appearance and overall
acceptability. The above said method was used for organoleptic evaluation of

corms, leaves and the primary and secondary products.

Experiment 2. Value addition in Taro through primary and secondary

products
3.2 Primary products

Corms were used to make primary products viz., chips and flour. The
flour was used to make secondary products like murukku, pappads and

wafers. The chips were analysed for oil uptake, moisture, starch, total sugars
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and organoleptic quality. The secondary products were analysed for

organoleptic quality only.
3.2.1 Chips

The corms after harvest were washed thoroughly with water to remove
solid particles and dirt. Peeling was done manually with sharp knives. During
chipping, the end portions of the tubers were discarded. Chips of uniform
size with different thickness (K) were prepared using two techniques (T).
Once the chips were sliced into the three different thicknesses, they were
divided into two lots, one lot freshly fried and the other lot parboiied dried

and then fried in coconut oil. Salt was added to taste.
Cultivars

V; ~ Pathanamthitta focal

V; - Vellayani local

V3 - Thamarakannan

V4 — Sree Rashmi
Thickness of chips

K; — Imm

K; - 2mm

K;-- 3mm
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Techniques
T, — Freshly fried chips
T, — Parboiled dried and fried chips

The freshly fried chips and parboiled fried chips were then analysed

for the following
3.2.1.1 Oil uptake

Oil uptake (%) was estimated by extracting with hexane (Sadasivan

and Manikam, 1992).
3.2.1.2 Moisture

Moisture content (%) was measured by the oven drying method

(Ranganna, 1977).
3.2.1.3 Starch

Starch content (%) was estimated by potassium ferricyanide method

(Ranganna. 1977).
3.2.1.4 Total sugars

Total sugars (%) were estimated by the method suggested by A O A C.

(1984).
3.2.1.5 Organoleptic quality

Organoleptic qualities such as appearance, flavour, colour, texture.

taste and overall acceptability are assessed with the panel of selected judges.



29

3.2.2 Flour

Corms after harvest were washed thoroughly with water to remove
solid particles and dirt. Peeling was done manually with sharp knife. Chips
of uniform size and thickness were made from corms and dried for different
drying period (H) at different temperatures (T). The dried chips were ground
and sieved through 40 mesh size sieve to get flour. The four cultivars are as

mentioned above

Drying periods (H)
H; - 6 hours
H; — 12 hours
H; — 18 hours
Hy - 24 hours

Temperatures (T)

T1 .- SSUC
T, 75°C
T; -95°C

The flour obtained was analysed for colour, moisture, starch and total
sugars. Colour was analysed on a five point scale by a panel of judges while

the rest was analysed as above.
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3.3 Value addition through secondary products

The flour obtained from each cultivar was made into secondary
products viz., murukku, wafers and pappads with standard blending material
wherever necessary and is evaluated for organoleptic qualities like

appearance, flavour, texture, taste, colour and overall acceptability.

3.3.1 Murukku

This is a traditional snack jtem of India. It is commonly made from
rice flour. Dough was made by mixing black-gram flour and Taro flour in
equal proportion with sufficient water. Spices and salt were added. The
dough was filled in a murukku mould and pressed down to make little round

coils. This was deep fried in coconut oil and stored.
3.3.2 Papads

These are thin wafers-like products prepared from a variety of base
ingredients such as blackgram or blackgram plus other pulse combinations
with or without spices. These are mostly prepared at homes or in cottage
scale industry (Arya, 1992). A stiff dough was made from a mixture of black
gram flour and colocasia flour in equal proportions with a little water. This
was rolled into thin round discs by means of rolling pins and dried to a level
so that it still remains pliable. The papads were deep fried in coconut oil

before consumption.

3.3.3 Wafers
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Wafers are one of the popular snack foods. Snack foods can be defined
as Ready-to-eat (RTE) foods consumied between the main meals of the day

(Morgan, 1983).

Organoleptic qualities were assessed by a panel of judges using a five
point scale based on colour, crispness, flavour, rancidity and overall

acceptability,

Taro flour, blackgram flour and rice flour were mixed in a ratio of
50 : 25 : 25 and sieved. Water (five times volume of flour) was added and
was cooked on a slow flame for Z0 minutes. After cooling it was spread thinly
on plastic sheets and sundried. Before consumption the wafers were deep

fried in coconut oil.

All these products were evaluated for organcleptic quality by a pane)

of judges.

Experiment 3:To assess the storage life of primary and secondary

products

3.4 Storage life of taro products

The primary and secondary products of each cultivar were packed in
three different types of containers (C) which were stored for three months and
observations will be taken at different durations of storage (D) in duplicate.

Products of each cultivar were tightly packed in different containers and
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observations were taken for three months at an interval of 15 days for
moisture, starch. total sugars and organoleptic quality. These observations

were taken as mentioned before. Sample size was 30 gms.
Containers (C)

C, — Glass bottles

C, — PET (Polyethylene terephthalate} jars

C; -LDPE(low density Polyethylene bags)

Duration of storage (D)

D - 0 days

D, — 15 days
D; -30 days

Dy - 45 days
Ds — 60 days
Ds — 75 days
D; — 90 days

3.5 Statistical Analysis

Experiment 1 — The experimental design used was CRD with four

replications.
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Experiment 2

Chips — Three factor CRD in two replications with cuitivar as the first factor,

thickness of chips as the second factor and technique as the third factor.

Flour — Three factor CRD in two replications with cultivar as the first factor.

temperature as the second factor and hours as the third factor.

Organoleptic quality of secondary products — The experimental design was

CRD with three replications

Experiment 3 — Three factor CRD in two replications with cultivar as the

first factor, container as the second factor and duration as the third factor.
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4. RESULTS

The results of the investigation on “Value addition and evaluation of
nutritional quality in Taro (Celocasia esculenta (L.} Schotl)” were

statistically analysed and are presented below.

4.1 Nutritional quality of corms and [eaves of taro

4.1.1 Corms

The quality characters like starch, protein, total sugars, vitamin C,
crude fibre, calcium oxalate and organoleplic quality of four cultivars were
analysed and presenied in Table 1. Among the cultivars V; was found having
highest starch content (18.25 %) while V4 expressed the lowest (15.35 %),
which was on par with V3 (15.65 %). Between the cultivars V, exhibited the
highest protein content (2.65 %) while V,; showed the least (2.32 %). The
protein content of V4 (2.45 %) and V3 (2.50 %) were on par. The cultivar Vs
exhibited the highest total sugar content {1.03 %) while V; had the least
(0.78 %). In the case of vitamin C, V; had the highest vitamin content
(17.28 %) while V3 had the ieast (12.16 %). V4 (15.68 %) and V; (1688%)
were On par.

The crude fibre contents of all the four cultivar were found to be on par
with each other wherein the cultivar V2 had the highest (0.85 %) and V- the

least (0.75 %). The calcium oxalate conitent was found to be highest in the



Table 1. Nutritional quality of fresh corms and leaves of colocasia

Cultivars Starch Protein Total sugar Vitamin C Crudefibre | Cakium oxalate | Organoleptic
(Corms) (% fresh weight) (% firesh (% fresh (mg/100 g fresh (% fresh (%o dry weight) quality
weight) weight) Weight) weight)
V, 18.25 2.32 0.78 16.00 0.80 0.16 4.25
Vv, 17.27 2.65 0.85 17.28 0.85 0.12 4,32
Vs 15.65 2.50 1.03 12.16 0.75 0.77 4.65
Va4 15.35 245 9.32 15.68 Q.75 0.03 4.90
T CD( %) 0.91 0.12 0.05 1.10 NS 0.006 0.16
Cultivars Protein Total sugar Vitamin C Crude fibre Calcium Organoleptic
(Leaves) (Yo firesh weight) (%o fresh weight) mg/ 100 g fresh (%o fresh weight) oxalate (Yo dry quality
weight weight)
Vi 3.62 2.71 11.84 2.80 1.91 4.01
A2} 3.67 2.46 10.25 2.72 2,18 4.32
B V, 3.55 2.50 12.16 2.65 2.07 4.20
V, 3.75 2.37 11.84 2.57 1.79 4.32
CD (1 %) NS 0.07 NS 0.11 0.06 0.21 (5%)

S€
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cultivar Vi (0.16 %) and the least in V4 (0.03 %). Organoleptic gualitv was
found to be the highest for V4 (4.90 %} and the least for Vi (4.25 %)} which

was on par with V, (4.32 %).

4.1.2 Leaves

The quality characters like protein, fotal sugars vitamin C, crude fibre
calcium oxalate and organoleptic quality of the four cultivars were analysed
and presented in Table 1.

The protein content was found to be the highest in the cultivar V,
(3.75 %) while the least in V3 (3.55 %). The total sugar content was found to
be highest in V; (2.71 %) and least in leaves of V4 (2.37 %). The vitamin C
content was found to be the highest in leaves of the cultivar Va (12.16 %) and
the least in V> (10.25 %). The crude fibre content was found to be maximum
in leaves of V¢ while minimum in V; (2.57 %). The calcium oxalate content
was highest in feaves of Va (2.18 %} and least in leaves of V4 {1.79 %). The
organcleptic quality was maximum for V4 (4.32 %) which was on par with V;

(4.32 %) and minimum for V.

4.2 Value addition through primary products
4.2.1 Chips
4,2.1,1 Oil uptake
Oil uptake as influenced by cultivars, thickness of chips and techniques
are presented in Table 2. Cultivars, thickness, techniques and their interaction

effects all had significant influence on oil uptake of chips.



Table 2. Effect of cultivars, thickness and techniques and their interaction on 0i) uptake (%) of chips

K, K; K; | Mean || T, T, T, T, | Mean
vV, 11.40 | 1230 | 1585 | 13.08 | 1765 {850 | K; ! 1463 | 83 1 11.46
\Z 11.80 | 12.85 [ 1635 | 13.67 1897 | 837 | Ky | 1655 | 8.43 | 12.49
V3 10451 12,50 | 1540 | 13.12 [ 17.67 | 8.57 | K3 | 22.7 } 8.65 | 15.68
A\ 11.20 | 12.30 | 15.45 | 12,98 | 17.57 | 8.40
Mean || 11.46 | 12.49 | 15.68 16.29 | 3.46
CD(1%) (V)-0.16(T)-0.11 (VT)-ns (VK) -~ 0.28 (K) -0.14 (KT)- 0.2
Interaction effect of VK xT
n Mean o Mean
K, K; K; K | K; | Ks
V, |14.50]16.10 2230|1097 | 8.30 | 8.50 | 8.70 | 8.50
VYV, |1530(17.50|24.10| 18.97 | 8.30 | 8.20 | 8.60 | 8.37
V; 1450, 16.30,22.20  17.67 | 8.40 | 8.70 | 8.60 | 8.57
Ve [14.20]163022.20| 17.57 | 8.20|8.30|8.70 | 8.40
Mean | 14.63 | 16.55 | 22.70 . 8.30 | 8.43 ! 8.65
CD (1 %)-04 : l |

LE



Plate 1. Freshly fried colocasia chips

Plate 2. Parboiled fried colocasia chips
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Maximum oil uptake was recorded by V2 (13.67 %) and minimum by
V4 (12.98 %). Qil uptake was high for thickness Ki (15.68 %) and low for K,
(11.46 %). The oil uptake was higher for technique T, (17.96 %) which is
significantly higher than Tz (8.5 %). The interaction VK was found to be
significantly different and influenced oil uptake. The treatment V;Kz had the
had the highest oil uptake. Interaction effect of V x T was significant and
highest oil uptake was seen in V,T; (18.97 %) and minimum in V,T;

(8.37 %).

Interaction KT was also significant in oil uptake. While KiT),
(22.70 %) recorded maximum oil uptake, KiT2 (8.30 %) recorded the
minimum. The interaction of all the three factors. viz., V, K and T
significantly influenced oil uptake. The treatment V,K T, (8.20 %) recorded

the least.

4.2.1.2 Moisture

The moisture content of chips as influenced by cultivars, thickness of
chips and technliques are presented in Table 3. The moisture content in the
chips was found to be significantly influenced by the technique used.
. Technique T, showed a higher moisture content (6.34 %) which was
significantiy different than the moisture content by T; (2.29 %). The moisture
content was not influenced by cultivar and thickness of chips and also the

interaction of Vx K x T.



Table 3.Effect of cultivars, thickness, technigues and their interactions on moisture content (%) of chips

K; K; K; || Mean | T, T, T, T, | Mean
A\ 4.40 | 4.22 | 4.35 4.32 6.44 | 2201 Ky || 6.40 | 2.28
Vs, 4.25 | 432 | 430 4.29 624 | 233 | Ky | 6.27 | 2.30
V; 435 + 426 | 4.25 4.49 634 | 223 | K3 | 635 | 2.30
Vi 435 | 435 | 440 4.37 6.33 | 2.40
Mean | 434 | 429 | 437 6.34 | 2.29
CD (1 %) (VY—ns(T)~0.12 (VT) - ns (VK) — ns (K)-ns (KT)- ns
Interaction effect of VXK xT
T, T,
Mean Mean
K; | Ki | K; K i Kz | K;
V, 6.50 | 6.33 1 6.50 | 6.44 |230|2.10(2.20| 2.20
V2 630 | 6.13  6.30| 6.24 [2.20|2.50 (230 | 2.33
V; 6.40 | 632 | 630 | 6.34 | 230|220 220, 2.23 I
A\ 6.40: 6.30 | 630 633 |2.30|2.40 250 2.40
Mean [ 640 6.27|6.35 228 12301230
CD (1 %) | ns

b
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4.2.1.3 Starch

The starch content of chips as influenced bv the cultivar, thickness,
techniques and their interaction are presented in Table 4. The starch content
in the chips was influenced only by the variety, but the thickness, techniques
their interaction and the V x K x T interaction exhibited no signmificant effect.
Among the cultivars, V; (57.33 %) recorded the highest starch content while

V4 (50.33 %) recorded the leasl.

4.2.1.4 Total sugars

The total sugar content of the chips was found to be influenced by
cultivar, thickness and technique and is presented in Table 5.

Cultivars significantly influenced total sugar content with the cultivar
Vi (1.85 %) recording the maximum content and V, (1.69 %) expressed the
minimum value. Among the thickness K; (1.80 %) recorded maximum sugar
content which was on par with K; (1.79 %) while K, recorded the least sugar
content {1.73 %). The V x K interaction did not significantly affect the total
sugar conteni. The technique T, (1.83 %) had a significantly higher sugar
content as compared to T2 {(1.72 %). The interaction VT was found to
significantly influence sugar content with the interaction ViT{ (1.92 %)
having the highest sugar content which was on par with V4T, (1.9 %) and
the least sugar content seen in VT, which is on par with VT,

Of the interactions, K;T; (1.84 %) and K:T; (1.84 %) recorded the

maximum sugar content which is on par with K,T; (1.81 %) while the



Table 4. Effect of cultivars, thickness, techniques and their interaction on the starch content (%) of chips

K, K K; Mean T, Tz T T; Mean

Vi 57.00 | 58.00 | 57.00 | 57.33 | 57.33 | 57.33 | K, } 52.41 | 52.29 ; 52.35 -

Vz | 51.50 | 51.50 | 54.50 | 52.50 | 52.50 | 52.50 | K, || 53.13 | 52.41 | 52.77

V; [ 51.50 | 51.50 ] 5225} 51.75 | 51.50 | 52.00 } K3 || 53.38 | 54.25 | 53.81

Vs | 49.40 | 50.08 | 51.50 | 50.33 } 50.55 i 50.10

Mean | 52.35 | 52.77 | 53.81 52.97 | 52.98
CD (1 %)V)-2.01 (T)-ns (VT) - ns (VK) — ns (K)-ns
(KT)-ns J
Interaction effect of VK xT
Tl T2
Mean Mean
K1 Kz K3 K] K2 KS

Vi | 58.00 | 58.00 | 56.00 | 57.33 | 56.00 | 58.00 | 58.00 | 57.33
V, | 5150 51,50 151.50 | 51.50 | 51.50 | 51.50 | 54.50 | 52.00
V;  |51.50 15150 51,50 51.50 | 51.50 | 51.50 | 53.00 | 52.00 |
Vi | 48.65 | 51.50 | 51.50 | 50.55 | S0.15 | 48.65 | 51.50 | 50.10 |
Mean | 5241 53.13| 6338 5320 | 5241 | 54.25

| L
CD (1 %) | ns l | J
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Table S. Effect of cultivars , thickness, techniques and the interactions on the total sugar content (%) of chips

K, K, K3 Mean T, T, T, T, | Mean
\'f 1.70) 163 . 175 1.69 | 1.71 1.68 K; 1.8 | 1.78 | 1.79
vV, 1.78 | 1.70 1.80 1.76 ." 1.77 1.74 K, 184 1.62) 173
Vs 1.25  1.86 1.85 1.85 1.92 1.78 K; | 184|176 | 1.80
vV, 1.84 ] 1.74 1.80 1.79 1.91 1.67 CD | (KT)-0.06 (K)- 0.04 |
Mean | 1.79| 1.73 1.80 1.83 1.72
CD 1 %) || (V)-0.05(T)-0.04 (VTJ_) ~0.07 (VK) - ns (K)-0.04 (KT)-0.06 |

Interaction effect of VXK x T

T] T2
Mean Mean
K], K; K3 Kl KZ KJ
Vv, 166 | 1721751 1.11 | 1.75]|1.54:1.75| 1.68
VY, ! 1751751182 1.77 | 182|164 |1.78| 1.74
V; 18811961192 192 |1.82|1.76|1.78| 1.78
A\ 19211921188/ 191 | 1.75:1.55])1.72 1.67
Mean 181184184 1.78 | 1.62 | 1.76

CD (1 %) | s

7Y



Table 6. Effect of cultivars, thickness and techniques and their interactions on the organoleptic quality of chips

K, K, K; Mean T, T, T, T, | Mean
A\ 4.60 4.65 4.53 4.59 4.35 483 K, [ 4.694.85| 4.77
V) 4.78 4.63 4.48 4.63 4.45 4.80 K, [[4.59]485 | 4.72
\ 2 4.80 4.80 4.60 4.73 4.80 4.67 K; [4.50{4.70 | 4.60 -
\ 2 490 |4.80 4.80 4.83 4.77 4.90 CD | (KT)-ns (K)-0.13 |
Mean 4.77 4.72 4.60 4.59 4.80
CD (1 %) | (V)-0.15(T)~0.10(VT) - 0.21 (VK) - ns (K)-0.13 (5%) (KT)-ns

Interaction effect of VXK xT

T, T,
Mean Mean
K] Kz K;) Kl KZ K3
A\ 4401440425 435 (480490480 4.83
A\ 4551455425 445 |5.0014.704.70: 4.80
\E 4901470 | 480 480 [4.7014.90 | 4.40 5; 4.67
! V4 490 | 4.7 [4.701 477 [ 4.90 | 4.90 4.90i 4.90
i I JI

! Mean 4.69 | 4.59 | 4.50 485|485 470

: i |
- CD (1 %) | ns

G



b

minimum was recorded by K;T2 (1.62 %). The V x K x T iateraction was not

found 1o be significant.

4.2.1.4 Organoleptic guality

Here the cultivar, thickness and technique had significant influence on
organoleptic quality and is presented in Table 6.

Among the cultivars, Vs recorded the maximum (4.83) while V), (4.59)
exhibited the least. Among thicknesses K; (4.77) showed maximum score
while K; (4.60) expressed the [east. The interaction VK did not have any
significant effect. Among the techniques T: (4.80) was found to have a
significantly higher score than T; (4.59). The interaction effect of VT was
found to be significant on organoleptic quality with V4T, (4.9 having the
maximum and V,T; (4.35) the minimum. The interactions K x T and V x K x

T did not have a significant influence on the organoleplic qualty.

4.2.1 Flour
4,.2,1.1 Starch

The data showing the effect of cultivar, drying periods and
temperatures on starch content of flour are presented in Table 7.

The data revealed that main effect of cultivar, temperature and drving
periods had significant effect on the starch contenis of the flour. Higher
values 50.18 per cent (V) and 47.48 per cent (V) were found which was
significantly superior over V3 and V4 Starch conmlent was found to increase

with temperature. Ta was found significantly superior with a higher value of



Table 7. Effect of cultivars, temperatures, drying periods and their interaction on the starch content (%) of flour

T, T, T; Mean H, H; H; H; H, H; H; H,
vV, 4275 52.55 5526 50.19 41506 | 4850 | 5495 | 5590 | T, || 3126 3555 4495 | 4784
Vs 41.03 4946 5197 4749 3995 | 4613 | 5178 | 5208 | Ty 4069 4755 5287 5321
V3 3802 46.14 4829 4415 3819 4242 | 4771 | 4827 | T 4549 5196 5430 5247
V, 3780 46.17 4870 4423 3694 4313 | 4838 | 4845
Mean | 3990 4858 51.06 39.15 4502 | 3671 | 5117
CD
1%) (V)— 1.802 (T)— 1561 (VT)—ns (H) — 1.196 (VH)— s (TH) -2 071 (5 %)
Interaction effect of VXHxXx T
T, T, T
H; H, H; H, Mean H, H, H; H, Mean H; H; H; Hy Mean
v, 3337 3750 4865 5150 475 4250 5150 58.10 58.10 5255 4865 5620 5810 58.10 5526
¥V, 3257 3675 46.15 4865 4103 4000 4865 5460 5460 4946 4730 5330 54.60 5300 5197
¥V, 2056 3337 4300 46.15 3802 4200 4390 4865 5000 46.14 4300 5000 51.50 4865 4828
Ve |25 [ue0 |40 [asos [3780 [3R25 {4615 5015 5015 [d617 | 4300 | 4&es | 300 | s015 |48
Mean | 3126 3555 4493 4784 I 40.69 47.55 5287 5321 4548 5196 5430 5247
CD- s |

5%
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51.05 per cent. Drying periods were found to significantly influence starch
content with Hz (53.70 %) and Hs (51.17 %) being superior and on par with

each other.

The effect of interactions failed to express any signtficant variation in

starch content of flour.

4.2.1.2 Total sugars

The total sugar content of the flour was significantly influenced by

cultivar, drying period and temperature. The data is presented in Table &.

Among the cultivars V3 (1.58 %) had significantly higher total sugar
content as compared to other cultivars. In case of temperature, Ts (1.69 %)
had significantly higher total sugar content. Among the drying periods, H,
(1.72 %) was superior to the others. Among the interactions, only T x H was
significant with T,H; (1.84 %) being significantly superior. The other

interactions did not show significant variation.

4.2.1.3 Moisture

The influence of cultivar, temperature and drying periods are presented
in Table 9. The data showed that moisture content in flour was significantly
influenced by temperature, drying period and its interaction. Moisture content
decreased with increasing temperature as the temperature Ta was found to
have significantly lower moisture content of 2.53 per cent as compared to the

other.



Table 8. Effect of cultivars, temperatures, drying periods and their interaction on the sugar content (%) of flour

T, T, T; [Mean| H; | H: | H; | H, H, | H, | H; | H,
v, 127 156 | 167 | 150 | 120] 145] 16 | 17t [T o2 [ 124 | 148 | 16
v, 130 158 | 168 | 152 | 121 | 147 | 18 | 1B [T| 134 | 146 | 184 | 176
Vs 133 66 | 176 | 158 | 123|156 | 1w | 177 [T] 146 | 175 | 177 | B
Vi 124 160 | 165 | 150 | 119 | 145 | 170 | 166
Mean | 129 160 | Le9 121 | 148 | 10 | 172
CD
1 %) (V) 0028 (5 %) (T)—0.024 (VT) — s (H) ~ 0022 (VH) — ns (TH) - 0038
Interaction effect of VxHXx T
T T, Ts
H; H, H; H, Mean H; H, H; H; Mean H, H; H; H, Mean
v, 081 120 | 145 | 163 127 | 134 | 145 172 | 174 | 156 | 14 | 12 | 14 | 177 [ 167
Vs 08 123 | 153 | 165 130 | 137 | 145 175 | 177 | 158 145 | 14 | | |16
v, 0% | 133 | 152 | 164 | i3 | 133 | 15 1% | 183 166 | 191 183 1% | 183 | 17
Vv, 081 120 | 145 | 1% 24 | 13 | M | 192 o175 160 | 143 | 172 | 1»5 | 13 | 165
Mean | 082 | 124 | 148 . L6l 134 | 146 | L& | L6 46 | 175 | 1773 | 178
CD- m

LY



Table 9. Effect of cultivars, temperatures, drying periods and their interaction on the moisture content (%) of flour

T] Tz T3 Mean H] Hz H3 H4 H1 Hz H3 H4

Vi 1282 5.85 249 705 1353 808 403 257 | T 2217 | 1607 | 837 | 412

V, 12.65 585 250 700 1350 803 397 250 | Tf 1217 | 650 | 250 | 232

Vi 1255 587 264 7.02 136 788 407 253 | I3 627 145 127 | 115

V4 1272 592 252 706 1883 803 4.13 253

Mean 1269 587 253 1354 800 405 253

CD

(5%) (V)—ns(D)- 0.109(VT)--ns (H)—0.090 (VH) — s (TH)-0.156

Interaction effect of VxHx T

T] T2 T3

H| H; H3 H4 Mean H] Hz H3 H4 Mean H1 Hz H3 H4 Mean

Vv, 2250 16.30 830 420 1282 12.00 650 250 230 585 6.10 145 130 1.10 2487

&Y

Vo, | 200 | 1610 | 830 | 410 [ 1265 | 1210 | 650 | 250 | 230 | 58 | 63 | 50 | 110 [ rwo | 250
Vi [ 2190 [ 1s80 | 850 | a0 [ 255 | 1250 | 630 “240 | 230 | 587 | 640 | 155 130 130 | 2637
Ve |+ 220 | 1610 | 8% | 420 | 2] 210 | 610 | 260 | 2% | s | 630 | 130 140 | 110 | 2525
Mean | 2217 | 1607 | 837 | 412 1217 | 6% | 250 | 232 627 | 145 | 1275 | Li5

CD s




o
=¥

Table 10. Effect of cultivars, temperatures, drying periods and their interaction on the colour of flour

T; T, T; || Mean | H, H, H; H, H, | H: H; H,
\7 462 487 325 425 500 | 466 @ 400 333 | Ty || 500 500 487 | 437
V) 487 487 325 433 500 450 433 350 [ T 500 500 500 | 450
V, 487 487 362 446 500 | 450 | 450 383 i T 500 350 287 1.87
A7 487 437 312 429 500 | 433 417 367
Mean 431 487 331 500 | 450 | 425 358
CD | (V)—rs(T)-0283(5%)(VT)—ns(H)—0289 (1 %)(VH) ns(TH)—0500(5%)
Interaction effectof VxHx T
T, T, Ts
H; H; H; H, Mean H, H, H; Hy Mean H, H, H; Hy Mean
Vv, 500 500 450 4.00 462 500 500 500 450 487 5.00 400 250 1.50 325
V2 500 500 5.00 450 487 500 500 500 450 487 500 350 300 150 325
V3 500 500 500 450 487 5.00 5.00 5.00 450 487 500 350 350 250 362
A\ 500 500 500 450 4%7 5.00 5.00 500 450 487 5.00 300 250 200 312
Mean 5.00 5.00 487 437 500 500 500 450 5.00 350 287 1.87

CD - ns




50

Among drying periods also, the longest drying periods brought aboul
corresponding decrease in moisture content, with Hs (2.53 %) having the
maximum reduction in moisture. The interaction T x H was found significant
with T3H, having the least moisture content (1.15 %). The cultivars and other

interactions did not show significant variation.

4.2.1.4 Colour

The influence of cultivar, temperature and drying periods are presented

in Table 10.

The data revealed that the main effects of temperature and drying
period had significant influence on the colour of flour. Among the
temperatures T, (4.88) scored the highest which was on par with T, (4.81)
while T scored the least (3.31). Among the drying periods H; (5.scored
maximum whije Hs (3.58) scored minimum. Among the interaction onlv the T
x H interaction was signilicant with T ,H;, T\H2, T.H,, T2H;, T:H;, and T:H,
scoring maximum of five which is on par with T;H, (4.50) and T Hs (4.87).

TaH4 (1.87) had minimum scoring.

4.3 Value addition through secondary products
4.3.1 Organoleptic quality evaluation of murukku, papad and wafer

The results of the organoleptic evaluation of the secondary products
are presented in Table 11. For murukku, those made from the cultivar V4,

(4.86) had the highest value for organoleptic quality which was on par with
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Vi (4.80) while V| had the least value of 4.46 which was on par with V3
(4.53).

In case of papad, the highest value of 4.93 was obtained by papads
made from the cultivar Vi which was on par with V4 While V, (4.46)
recorded the minimum value which was on par with V{ (4.53).

In case of wafer Vi (4.93) expressed the highest value and was on par
with V4 (4.86) while V3 (4.46) had the minimum value and was on par with

V) (4.53).

Table 11. Organoleptic quality of the secondary products

Cultivars Murukku Papads Wafer
V, 4.46 4.53 4.53
V2 453 4.46 4.46
Vi 4.80 4.93 4.93
Vi 4.86 4.86 4.86 W
CD 0.266 (5 %) 0217 (1 %) 0.217 (1 %)
]

4.4 Storage studies of primary products
4.4.1 Freshly fried chips
4.4.1.1 Starch

The influence of cultivar type of container and duration of storage on

the starch content of freshly fried chips is presented in Table 12.



Table 12. Effect of cultivars, containers, duration of storage and their interactions on the starch content (%) of freshly fried chips on storage

\% C, C, C; | Mean | D, D, D D, D5 D¢ D, D, D, D; Dy Ds Ds D,
v, 5800 | 3800 | 5721 574 5800 | 5800 | 5800 | S800 | 5800 | 5733 | 3683 || C, || 353.13 | 5343 | 5313 | 5313 | 3343 | 5313 | 5313
V, 5150 | 5150 | 5088 3129 5130 | 5150 | 5150 | 5150 | 5150 | 5100 | 50355 (|G| 5303 | 5343 | 5313 | 5343 | 3313 | 3313 | 5313
V; 5150 | 5130 | 5028 5129 5150 | 5130 | 5150 [ 5150 | 5150 | 5100 | 3035 || G| 5303 | 3303 | 5313 | 3313 § 3313 | 5154 | 50101
V. 5150 | 5150 | 5090 5130 5150 | 5150 | 5150 | 5150 | 5150 5100 | 5135
Mean || 5313 | 3313 | 5247 5313 | 5303 | 5313 | 5313 | 33.13 | 5260 | S2.12
CD
(V) - 1.00(VC) —ns (VD) —ns (D) — ns (CD) — ns (C) ~ ns
(1 %)
Interaction effect of VxC xD
C, C, C;
Mean Mean Mean
V i D D; | D;s| Ds | Dg | D Dy| D | D3| Dy| Ds || Dg | Dy D | D:; | D;s | Dy|| Ds || Dg ! D+
Vi 3800 | 3800 | 5800 5800 | 5800 | 5800 | 5800 || 3800 [ 3800 | 5800 | 5800 | 5800 | 5800 | 5800 | 5800 || 5800 || 3800 | 5800 | 5800 | 5800 | 5800 | 5600 | M0 5721
Vy [ 3130 5150 | 3150 | 5130 | 5130 | 5150 | S130 | 5150 | 5130 | 5130 | 5150 [ 5130 | 5150 | 3130 | 5150 5150 [ 5150 | 5130 | 5150 | 5150 | 5£50 | 3000 | 4865 5088
Vi [ 5150|5150 | 5150} 5150 | 5130 | 5150 [ 51O || 5150 (| 5130 | SIS0 | 5150 [ 5130 | 5150 | 5130 | 5150 | 5150 (| 5130 | 5130 | 5050 | 5150 | 5050} 5000 | 4865 | 5088
V, 5150 5150 _i 51| 5130 | 5150 | 5130 | 5150} 5150 5[:'0: 5050 | 5150 | 5150 | 5130 | 5130 ) 5130 5130 | 5150 | 5130 | 5130 ) 5130 | 5130 | 010 4865 3090
Mean | 53.13 | 53313 | 33.13 | 53.13 | 5343 | 53.13 | 53.13 5313 5303 | 3303 | 3303 | 5313 | 5313 | 53.13 5303 | 3303 | 3303 5313 | 8313 | 3313 53.13

CD - ns

29
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The data revealed that of the three main effect only the cultivars
showed significant variation with V; (57.74 %) showing the highest value and
Va2, Vi x V4 on par (51.3 %). The interaction effects also did not show

significan( variation.

4.4.1.2 Total sugars

The influence of cultivar type of containers and duration of storage on
the total sugar conteni of freshly fried chips is presented in Table 13.

The results revealed that the cultivar and number of days had
significant influence on the total sugar content. Vi (2.07 %) showed the
maximum which was on par with V4 (2.06 %).

The iotal sugar content was found to increase with duration of five
days. Among the duration D7 (2.10 %) showed the maximum total sugar
content while D, (1.84 %) showed the minimum which was on par with D;. D;
and D,. Interaction effects did not show any statistical significance with
respect to total sugar content. The main effect of container also did not show

statistical significance.

4.4.1.3 Moisture

The moisture content of freshly fried chips was influenced by cultivars,
type of containers and duration of storage and are presented in Table 14.

The moisture content was significantly infinenced by cultivar,
container and storage period. Moisture was higher in cultivars V, (6.49 %) V;

(6.48 %) and V4 (6.48 %) which were on par while V2 (6.30 %) expressed the



Table 13. Effect of cultivars, containers, duration of storage and their interactions on the total sugar content (%) of freshly fried chips on storage

\'% C C, C; (Mean| D, D, D; D, Ds Ds D~ D; D, D; Dy Ds Dy D-
Vi 182 182 | 184 1.83 1.72 1.75 1.79 181 1.86 190 195 | C, || 184 1.87 1.89 192 198 203 2.08
V) 1.84 .84 1.87 1.85 1.75 1.78 184 1.83 1.88 1.93 198 (| G| 184 1.87 1.90 1.81 1.98 203 208
\E 207 | 201 213 207 156 199 1 204 191 2.15 220 | 225 || G| 184 187 | 192 197 203 208 214
VY, 204 205 208 206 192 1.96 199 204 2.11 216 222 |
Mean | 1% 193 193 1.84 ] 1.87 J 191 190 | 200 205 2.10
CD l _
(V) = 0.05 (C) = ns (D) - 0.07 (VC) — ns (VD) — ns (CD) — ns
(1 %)
Interaction effect of VXC x D
G & G
Mean Mean Mean
V D |D;|DsDsy|Ds| Dg| D7 D; [ Dy || D; | Ds || Ds | Dg || D~ Di[Dy | Ds | Dy Ds || Ds | Dy
Vi 1721175 178 | 181 | 188 1891 193] 1.82 [[1.72 | 1751 1.78 | 181 | 1.84 | 1.890 | 194 182 [ 172|176 | 180: 183 | 1.87| 1941199 184
\ 2! L7501 177 1801 18218 | 192 | 196 184 175 179 181 | 184 | 187 | 191 | 195} 184 | L7571 1.77| 181 | 1.85| 191 | 196 | 202§ .87
V3 l.%_L 199120212041 212123712220 207 §1)9% [ 200202156 2153 218 2244 20! 196 199 | 208 2.13 | 219 | 224 | 230) 213
V, 193] 195§197) 200 | 208 211 | 22t| 204 193 [ 196 199203 | 2.11 | 235 | 220 2.05 l.g 197 1201 | 207 2141 2191225} 208
Mean | 184 | 187 | 189 | 192 | 198 | 203 | 208 1.84 ¢ 1837 | 190 . 181 198|203 | 2.08 184 | 187 192) 197|203 | 208 | 2.14

b5



Table 14. Effect of cultivars, containers, duration of storage and their interactions on the moisture content (%) of freshly fried chips on storage

\' C| Cg C3 Mean D] Dz D3 D4 D5 D6 D7 Dl Dz D3 D4 D5 D(, D',f

V; 641 641 6.63 649 633 636 | 642 | 648 | 653 6.61 669 [ C, Il 627 | 630 | 633 636 | 641 646 | 650

V, 624 | 624 | 64l 630 6.13 617 | 621 628 | 635 644 | 650 [ G} 627 | 629 | 630 | 637 | 640 | 646 6.50

V; 643 | 642 | 660 648 : 632 | 636 | 637 | 646 | 654 | 662 | 669 [ G| 627 | 635 6.43 653 | 665 6.78 | 691

1

V, 642 | 642 | 660 648 632 | 635 | 640 | 646 | 653 | 660 | 668

Mean | 638 | 637 | 656 627 | 63l 635 642 | 649 | 657 | 664

CD

%) (V) - 0.06 (C) - 0.05 (D) — 0.08 (VC) — ns (VD) — ns (CD) — 0.14

Interaction effect of VxC xD

C] Cz C3
Mean Mean Mean

\' D, [D,[D;| Ds|| Ds || Dg | Dy D, | D[ D3§{ Dy} Ds | D || D7 D[ Dy Ds | Ds|| Ds || D¢ | D
vV, [633]634]637]640]643(649| 654 641 633 (634|638 642| 6421647 | 654| 641 |[633]640| 665|662 673 | 687| 693 663

59

V, [613]616]619|623|628|633|637[ 624 | 643 [615|6.17 622|627 | 636| 637 624 [ 613 |620| 6281638 | 650} 662 | 6.75| 64

V; [[632]634]637| 641 | 647|653 | 655 643 [1632| 635|629 | 642 | 646 | 652 | 655 642 | 632 6391 646 | 655 | 670 | 682 697 660

V, [[632]634!637|640| 646|651 | 655] 642 |[[6321 633|637 | 641 1646|649 | 655 642 | 632 639 | 647 6571 667 680! 695§ 660

Mean || 627 | 630 | 633 ] 636! 641 | 646 | 650 627 629} 630 | 637 | 640 . 646 | 680 627 | 635 | 643 | 653 | 665 | 6.78 | 691

CD-ns
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teast moisture content. Among the containers C; (6.51 %) showed the least
moisture conlent which was on par with C; (6.38 %) while Cs: (6.36 %)
showed the maximum.

In storage duration D; recorded the highest value of 6.64 per cent
which was on par with Ds. While D, recorded the lowest (6.27 %) which 1s on
par with D2 x D3 showing that moisture content increased with longer storage
periods. The interaction C x D was also statisticaily significant with C:Ds
(6.91 %) having the maximum value and this is while CiD,, C:Dy and CiDy
had the minimum at 6.27 per cent which is on par with all except C1Dg. CiD1.
C2Dg, C3D4, C3Da, CiDy, CiDs, CaDg x C3D45. The other interaction effective

had no statistical significance.

4.4.1.4 Organoleptic quality

Organoleptic quality of freshly fried chips as influenced by cultivars,
tvpe of containers and duration of storage 1s presented in Table 15.

Organoleptic quality was significantly influenced by cultivar,
container, storage period and interaction effect of C x D. Organoleptic quality
was found the highest in the cultivar Vi (4.59) which is on par with V4 (4.53)
while Vi (4.04) was found to have the least. Among the container. C, (4.39)
had the highest value which was on par with C; (4.35) while C3 (4.21) had the
lowest value. The storage duration D, (4.66) had the highest value which was
on par with Dy (4.58) while D7 (3.69) had the lowest value, showing that

organoleptic quality decreased with prolonged storage. On the interaction



Table 15. Effect of cultivars, containers, duration of storage and their interactions on the organoleptic quality of freshly fried chips on storage

\4 C C C; { Mean| D, D, D3 Dy Ds D¢ D, b, D; D; Dy Ds D D~
v, 413 | 406 | 3% 44 440 | 435 | 430 | 413 | 398 | 370 | 342 | C,| 469 | 458 | 456 | 459 | 434 | 407 | 393
v, 418 | 414 | 399 410 445 | 438 | 440 | 430 | 400 | 382 | 337 | G| 465 | 458 | 454 | 461 | 431 | 406 | 37l
V3 469 | 460 | 448 459 490 | 483 | 480 | 478 | 458 | 455 | 403 | G| 465 | 458 | 465 | 425 | 407 | 38| 343
V; 457 | 459 | 442 453 490 | 473 | 483 | 472 | 445 1 413 © 393
Mean §| 439 | 435 | 421 466 | 458 | 458 | 442 | 424 | 398 | 3.69
CD
(V) -0.07 (C) - 0.06 (D) - 0.09 (VC) —ns (VD) — ns (CD) - 0.15
(1 %)
Interaction effect of VX CxD
G C, &
Mean Mean Mean
A% D; D D:| Dy Ds | Dg | D D[ DDy Dyt Ds | D¢ || D» D, [D:{ Dy Ds|| Ds| Dg{ D
V, [440]440] 44074257 410{375[360| 413 [440| 440|400 425]410{375|340( 406 | 440|425|4401390)375|360|325) 3M
V, |[455|440| 435440390 (390375 418 | 440 | 440 | 445|440 | 420|390 | 325 4.19 | 440 |435|440| 410390 365|310 39
Vy 490|480 | 480 | 490 | 480 | 440 | 425 469 | 490 | 480|470 | 490 | 455|425 [ 410| 460 |[[490 | 490 490 | 455|425 1410|375 448
V, [[490| 470|470 | 480 | 455 | 425 | 410 457 [ 490|470 | 490 | 490 | 440 ' 425 | 410( 459 | 490 | 480 | 490 | 445 | 440 | 390 | 360 442
Mean [ 469 | 458 | 456 | 459 | 434 | 407 | 393 | 465 | 458 | 484 | 461 | 43t | 406 | 3.71 465 | 458 | 465 I 4.25 \ 407 -‘i 381|343

CD -ns

Ls
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effect C x D, C,D; (4.69) had the maximum value which was on par with
C2Dy, CiDi, Ci1D2, Ci1Ds, Ci1Da, C202, €203, C2Da, CiD2, C3Ds where CiDy
(3.43) had the least value. The other interaction effects did not show

statistical significance.

4.4.2 Parboiled fried chips
4.4.2,1 Starch
Starch content of parboiled, dried and fried chips as influenced by
cultivar, type of container and duration of shortage is presented in Table 16.
Only the main effect of cultivar was found to have significant effect on
starch content with V; {(57.93 %) having the highest value and V4 (48.65 %)
having the lowest value. The interaction effects also did not show any

statistical significance.

4.4.2.2 Total sugars

Total sugars as influenced by cultivars, type of container and duration
of storage is presented in Table 17.

Total sugar content was found to be influenced by cultivars type of
container, duration of storage and the interaction effect of C x D. Amoag
cultivar Vi (1.83 %) was found to have the highest sugar content while V,
{(1.61) had the least. Among the type of container Ci (1.73 %) scored the
maximum value while C; (1.68 %) x C> (1.68 %) obtained the minimum
value. In storage duration D7 (1.82 %) had the maximum value while D, (1.62

%) had mimimum value which was on par with D2 (1.63 %).



Table 16. Effect of cultivars, containers, duration of storage and their interactions on the starch content (%) of parboiled fried chips on storage

v Ci C; C3 Mean Dy Dz D3 D4 D5 D5 DT D] D, D_} Dy D5 Ds D-
vV, S800 | 3800 | 5779 35793 5800 | 5800 | 3800 | 35800 | 5800 ! 5800 | 5800 || G || 5241 5241 5241 5241 5241 5241 524
1
VvV, 5150 | 3150 | 5129 5143 51.507 5150 | S130 | 3150 | 5150 § 5150 | 5130 | G| 5241 | 3241 | 35241 | 5241 ) 3241 | 5241 | 5241
_ |
Vi | 510 [| S150 | 5131 | 5144 | 5150 | 5150 | 5150 | 5150 | 5150 | 5115 | 5105 [ G| 5241 | s241 | 3241 [ 5241 | 5241 | 5241 | 5099
i |
Vs, 4865 | 4865 | 4846 4865 | 4865 | 4865 | 4865 | 4865 | 4865 4865 | 4820
Mean (| 5241 l 5241 1 3221 i 1 5241 | 5241 5241 5241 324] 52.41 5194
i
CD | |
(V)-1.01 (VC)-ns (VD) —ns (D) - ns (CD) - ns (C) — ns
(1 %) 0
0
Interaction effect of VxCxD
C] Cz C3
Mean Memn Mean
A% Dy Dz D]. D4 Ds Dﬁ D+ D, Dz D3 D, D5 Ds D- D] Dz D3 D4 D5 Dﬁ D'}'
Vi SR00 | 3800 | 3800 | 5800 | 5800 | 5800 | 5800 5800 || 5800 | 58.00 | 5800 | 5800 | 5800 | 5800 | 38001 5800 [ 5800 | 5800 | 5800 | 5800 ' 5800 | 5800 | 5630 || 57
3 1
V, 5150 515} S130 | 5130 | 5150 | 5130 | 51500 5150 [ 5150 | 5150 | 5130 | 5130 5150 | 5150 | 5150 5150 | 5156 | 5150 { $1.50 | 5150 | 5150 ; 5150 | 5000 [ 5129
] | :
V3 5150 Si.SO’ 5150 5150 | 5190 r5!.50 51300 5150 f 5130 | 5130 | 51501 5850 | 5150 | 5130 | SIS0} 5130 ) 5130 ) 5150 | 5150 | 5130 | 5130 3130 015 5133
V, || 865, 4865 -18.65J mﬁi[ 4865 | 4865 } 4865 || 4865 | 4865 | 4BA5 | 4865 | 4865 | 4865 | 4865 | 4865 || 4865 || 4865 | K65 4&65 4865 48,654[18,65 4750 | 4846
Mean (| 5241 | 5241 | 5241 | 5240 | 5241 ] 5241 | 3241 . 5241 | 3241 52.4[4E2.4l 5241 | 5241 | 3240 5241 | 5241 ] 5241 | 3241 | 324 l_ 5241 | 309
] |1 J I ) R 1 A s T

CD - nsw




Table 17. Effect of cultivars, containers, duration of storage and their interactions on the total sugar content (%) of parboiled fried chips on storage

\ C, C, C; {Mean| D, D, D; Dy Ds Ds D, D, D, D; Dy Ds Ds D-
Vi 1.59 .60 1.65 1.61 1.54 1.54 1.57 1.59 1.63 1.68 173 ) G || 162 1.63 1.64 1.65 .69 173 1.78
Vv, .70 1.71 1.74 1.72 1.64 1.65 1.67 1.69 1.74 1.79 18 | G| 162 163 1.64 1.66 1.70 1.75 1.80
Vs 181 1.82 t.87 1.83 £.76 1.77 179 1.81 1.85 1.90 19 | G| 162 1.64 1.66 171 176 1.82 l 1.89
V, 1.60 1.6 1.65 1.62 1.55 1.56 157 1.60 1.64 1.69 1.75
Mean | 168 1.68 1.73 1.62 1.63 1.65 1.67 1.7t 1.77 1.82
CD
(1 %) (V)-0.02 (C)-0.02 (D) — 0.02 (VC) ~ ns (VD) - ns (CD) - 0.04(5%)
Interaction effect of VxCxD
G C; Cs
Mean Mean Mean
\Y DD, | D;s| Dy Ds || Ds | Dy D, | D D3| DyJfDs| Dgf D DDy D;| DgDsfi Dg || D5
\L 154 | 154 £55] 156 | 1.50 | 164 | 169 159 164 | 154|155 | 157 | 162 167 | L71| 160 | 154 136 159164 168 ) 174 | 1.9 165
V; l6d | 165|166 168 | 171 | 177 | 182 170 || 164 | 164 | 166|169 | 1.72| 178 | 184 171 1.64 1' 166 | b68 | 1721 177 | 183 | 189 L7
V3 176 | V77| 177 i 179 L83 | 187 | 192 1.8t 176 | 177 | 1.79| 180 | 183 | 187 | 191| 182 | 176|177 | 180 | 185|190 | 196 203 | 1.87
Vv, 155 | 1.36 l.S?? 1.5 L6l | 1.65 | 1.71 160 | 1.55] 156|157 | 159|162 | 166 | 172 161 1551157159 | 1631 169|175 182 165
Mean || 162 | 163! 164 i 165 169 | 1.73 | 1.78 162 | 163 | 164 | 166 | 173 | 1.75| 1.80 162 1.64 | 166 | .71 | 1.76| 1.82 1.89

CD - ns )

09
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Among the interaction effect, only C x D interaction was significant
with CiD7 (1.89 %) having the maximum value and C;D (1.62 %) having the
minimum which 1s on par with C1D; (1.63 %), C1D3 (1.64 %), C1D4 (1.65 %),
C2Dy (1.62 %), C2D2 (1.63 %), C2Ds (1.64 %), C2Dy (1.66 %), CaD; (1.62 %).

C:D5 (1.64 %) and CsDx (1.66 %).

4.4.2.3 Moisture

Moisture content of parboiled, dried and tried chips as influenced by
cultivar, type of container and duration of storage is presented in Table 8.

The main effects of cultivar and storage period were found to influence
the moisture content of parboiled fried chips. Among the cultivars V; was
found 10 have maximum value of 2.59 per cent while Vi had minimum value
of 2.23 per cent, which was on par with V; (2.25 %).

The moisture content was found to increase with increasing storage
period as chips stored for duration D; had the maximum value of 2.45 per
cent, which was on par with D4 (2.36 %), Ds (2.38 %) and D¢ (2.41 %) while
D; (2.32 %) had the minimum value. The interaction effects and effect of type

of container are not statistically significant.

4.4.2.4 Organoleptic quality

The influence of cultivar, tvpe of container and duration of storage on
the organoleptic quality in presented in Table 19.

Organoleptic quality was significantly influenced by type of container,

storage duration, the interaction effect of V x D and C x D. Chips stored in



Table 18. Effect of cultivars, containers, duration of storage and their interactions on the moisture content (%) of parboiled fried chips on storage

Vv C, C, C; [{Mean| D, D, D; DA Ds Dg D, D, D, D; D, Ds D¢ D
Vi 224 | 224 | 228 225 220 221 222 224 227 | 229 ! 234 § Gy 232 232 233 234 236 238 242
V, 257 257 | 282 259 253 259 256 257 | 260 263 267 1 G| 232 232 233 234 236 239 243
Vi 221 221 227 223 217 2.18 220 222 224 2.27 231 | G| 232 i 233 236 239 243 246 251
V. 240 239 243 241 236 237 | 238 240 | 242 245 249
Mean | 235 235 240 =. 232 232 234 236 | 238 24t 245
CDh | |
1 %) (V) - 0.07 (1%) (C) - ns (D) - 0.09 (5§ %) (VC) — ns (VD) ~ ns (CD) — ns
Interaction effect of VxCx D
C, C &
Mean Mean Mean
\Y D,|[D;|Ds|Dsf Ds |l Dg | Dy D, |[D;|Ds|Dg| Ds| D Dy D,[D;| D3| Dy Ds| Ds || D
V| 2200221 122202230225( 226|231 224 (2201221 (221222225227 1231 224 |[[220:222;224(227|230}235|240 228
V, {253]253|255|255|257 260|264 257 |233|253|255(256|259]262|265) 257 |[253|255|258|261 | 264|268 273 262
V3 2181218 (2192204221 | 224 227 221 218 | 218 | 218 [ 2191 221 | 224 | 228 221 (218|219 |223|226| 231 | 234 | 239 227
Vy (2361} 236 237|240 | 241 | 243 247( 240 236|237 (237|239)240 (242|246 239 | 236|238 | 239|242 | 246 | 252 | 255| 243
Mean | 2321 232 | 233 | 234 | 236 }138:i 242 2321232(233]234| 236|239 243 2321 233| 236|239 | 243 246 251

79



Table 19. Effect of cultivars, containers, duration of storage and their interactions on the organoleptic quality of parboiled fried chips on storage

A" C, G, C; Mean D, D, D; D, Ds Dg D- Dy D, D; D, Ds Dg D,

Vv, 463 | 46l 439 4.55 480 | 483 | 467 | 453 | 455 | 435 | 408 | C, | 485 478 1 477 | 478 | 471 468 | 423

V. 466 | 464 | 438 456 SO0 7 483 ) 460 ;. 450 } 445 § 438 | 435 j G| 435 ¢ 485 | 47 476 | 474 | 44 4.10

V; 47 466 | 426 4.55 470 | 475 | 487 | 463 | 457 | 437 | 395 [ G| 485 | 470 | 471 . 423 | 414 | 400 | 373

\2 474 | 461 436 4.5?J 490 | 480 | 480 | 468 | 455 | 435 ¢ 388

Mean | 468 | 463 | 435 485 | 480 | 473 | 439 | 453 | 436 | 402 .

CcD

(1 %) (V)—ns (C)-0.06 (D) - 0.09 (VC) —ns (VD) - 18 (CD) - 0.15

Interaction effect of VxCx D

Cy Cy G
Mean Mean Mean

Vv D;|D;|D;{ Dy Ds || Ds || D DiiD;|D; | Dsf Ds ) Dg || Dy DD D3| Dy Ds || D | D+

V), [480| 470460 465|470 | 455|440 463 480 (490|470 470|470 | 440 | 410 461 ([ 480!490| 470 |425|425|410|375( 439

V, [[500]470 47014701 455]470| 425 466 | 500490 455|455| 465|455 430 464 [ 503 |490) 455 425, 415|390 390| 438

Vi [[470| 480 {490 | 485|490 | 475 | 410 471 [ 470| 480 | 480490 | 490|445 | 410) 466 [ 470 465|490 | 415|390 | 390 | 365} 426

Vi 490 490|450 490470 (470 [ 415 474 [ 490| 480 | 480 [ 490 | 470 | 4251 390 461 || 490|470/ 470 |425] 425 410|360 436

Mean | 4.85 4.78i4.?? 478 | 471 | 461 | 423 485 | 485 | 471 .l 476 4741491 | 4.10 i4,85'4.?9 471 | 423 | 414 | 400 : 3.73
L. _ L L l |

9
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container C; had the maximum value of 4.68 which was on par with Cz (4.63)
while Cs (4.35) had the least value. The data on storage period showed that
chips stored for duration had maximum value which was on par with D;
(4.80) while D7 (4.02) had the least value showing organoleptic quality
decreased with increasing storage. On the interaction effect of V x D, VD,
(5.00) recorded the highest value which was on par with VD, (4.90), VD,
(4.83) and V3D, (4.83) and the minimum value shown by V4D (3 .88).

In the interaction effect of C x D, the maximum value was given by
CD:, C;D; x C3Dz: at 4.85 which was on par with all except C,D6. CD5.

C2D6, C2D7, C3Dy4, C3Ds, C3Ds x C3D7, C3Dyrecorded the minimum value.

4.4.3 Storage studies of flour
4.4.3.1 Starch

The influence of cultivar, type of container and duration of storage on
the starch content of Colocasia flour is presented in Table 20.

The main elfect of cultivar showed significant influence on the starch
content with the cultivar V{ (57.60 %) having the maximum value and V3
(48.65 %) having the least. The other main effects and interaction effects did

not show any statistical significance.

4.4.3.2 Total sugars

The influence of cultivar, type of container and duration of storage on

the total sugar content of Colocasia flour is presented in Table 21.



Table 20. Effect of cultivars, containers, duration of storage and their interactions on the starch content (%) of flour on storage

V] c [GI[G [Mean| D] Do [ D] D.| DT D [ Dy D, | D, | D, | D, | D. | 0, | D,
Vi | 800 | 5800 | S670 | 5760 | SS00 | S800 | 5800 | 580 | 575 | 68 | 60 | G| 2K | 282 | 28 2% | 2% | %0 | %%
Vo | 45 5407 | s34 | S407 | 5450 | 5450 | %0 | 450 | 850 | 530 | 550 | G| 20 | 2r | 2w | 2% | 20 | 2% | o
Vs | 4865 | 4865 | 4810 | 4847 | 4865 | 4mes | 4865 | 4865 | 45 | M2 | 40 | G| w&k | 2% | 2% | 2% | 207 | 020 99
Ve | 015 | 5015 | 4918 | 4983 | S015 | 5015 | 5015 | S0U5 | 4965 | 4927 | 4927 | |
Mean | 920 f?m 5193 DB | 28 | 28 | 28 | 5233 | 5195 | sl
CD
1 %) (V) - 1.22(C)-ns (VC)-ns (D)-ns (VD}-ns (CD)-ns
&

Interaction effect of VxCx D N

< Mean © Mean G Mean
v D, 3 D2 ) Dy Dy ) D D § Dy D, | D] Dy | Dy | Ds | Dg | Dy D; | D | Ds } Dy | Ds | Dg || Ds
v, [5800] 58007 5800 | 5800 | 5800 | 5800 | 5800 | 5800 || 5800 | 5800 | 5300 [ 5800 | 5800 | 5800 | 5800 || 5800 || 5800 | 5300 | 5800 | 5800 | 56.50 | 5450 | 5450 | 56.79
V, || 5450 | 5450 | 5450 | 5450 | 5450 | 5450 [ 5450 | 5450 || 5450 [ 5450 | 5450 | 5450 | 5450 | 5450 | 5450 [ 5407 | 5450 | 5450 | 5450 | 5450 | 5450 | 5150 | 5150 | 5362
Va [ 4865 ' 4R6S | 4865 | 4865 | 4865 | 4865 | 4865 [ 4865 | 4865 | 4865 | 4865 | 4865 | 4865 | 4865 | 4865 | 4865 || 4865 | 4365 | 465 | 4865 | 4865 | 4730 | 46.15 | 4810
Ve | 5015 | 5015 | 5015 | 5015 | 5015 | 50.15 | 5015 [ 50.15 || 5015 [ 5015 | 5015 | 5015 | 5015 | 5015 | 5015 [ 50.15 || 5015 | 5015 | 5015 | 50.5 | 4865 | 4750 | 475 | 49.18
Mean || 5282 | 5282 | 5282 | 5282 | 5282 | 5282 | 5280 I EEES 5282 | 5282 | 5282 | 5282 | 5207 | 5020 | 4991

CD-ns




Table 21. Effect of cultivars, containers, duration of storage and their interactions on the total sugar content (%) of flour on

storage
\Y Ci| C | C [Mean| Dy | D, | Dy | Dy | Ds | Dg | Dy D | D, i Dy | Dy | Ds | Dg | Ds
Vi 181 i82 : 185 1.83 W72 1 074 ( 177 | 180 (| 18 | 192 1 199 1 184 | 18 | 188 | 191 | 195 | 198 | 207
V, 183 | L84 | 189 185 175 | 176 | 179 | 183 | 187 | 194 | 202 |G| 184 | 186 | 188 | 204 | 194 | 188 2.08_‘
V3 205, 213 | 209 § 209 196 L 198 | 201 | 222 | 208 | 215 jl_2.22 Gl 184 | 18 | 190 [ 194 | 200 { 208 | 2.16
\ 201 194 1 204 200 192 ].94'L1.96 (200 0 204 | 192 | 218
Mean | 193 | 193 | 197 1.34 ‘ 1.86 LIBS 196 | 196 | 198 | 210 |
CD l |
(V)-0.06 (C)-ns (VC)-ns (D)— 0.68 (VD}—ns (CD) - ns
(1%) |
Interaction effectof VxCxD
C, C; C;
Mean Mean Mean
V | DD DDy Ds | Ds | Dr DD, gDy | Dy Dsj D | Dy DD D3| Dy Ds|f Dg ! Dy
vV, L2 LBLIT7U L8001 184 | 189 i96( 181 ([ i.72( 175 177 179 185|190 196¢ 182 (172 L74( 178 183 189 197205} 185
V, 175,176 | 177 | 181 [ 1841190 | 198 183 | 175 176 179|182 | 184|190 | 200| 184 [ 175|177 | 182 187|193 | 201 | 209| 1.89
V; 196 | 198 | 200 | 204 | 208 {212 | 218 205 | 196 | 197 ,[ 2001 255 205 | 213 J 221 213 1196|1991 202 | 206" 2121 220} 2281 200
V, 193 | 1647 196 | 2.10 2.0’3_L 203 2164 201 | 193] 194 19 Z.OOJ 201 159] 2171 154 1.93. 194 | 197 | 201 | 208 | 215 | 223 || 204
Mean | 184 185 ] 188 191] 195 | 1.984&7_‘ _4_1,34 186 188 2.04% 194'i 1.88*2.08 1841186 190 194 | 200 | 208 | 216

D -ns

99
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The dala revealed that only the main effects of cullivar and duration of
storage significantly influenced the total sugar content. Among the cultivars
Vi (2.09 %) recorded the highest value while V; (1.83 %) showed the
minimum which was on par with V2 (1.85 %). For duration of storage, data
indicated that total sugar content increased with storage as D; (2.10 %)
exhibited the maximum value and it was on par with D4, Ds and Ds. D
showed the minimum of ).84 per cent and was on par with D, and Di. The

interaction effects were not statistically significant.

4.4.3.3 Moisture

The moisture content of Colocasia [lour as influenced by cultivar, tvpe
of container and shortage duration i1s presented in Table 22.

Moisture content of Colocasia flour was significantly influenced by
cultivar, type of container, storage duration and the interaction effect of C x
D. Among the cultivars Vi (3.04 %) recorded the maximum moisture content
while V,, Va and V4 were on par with Vi (2.84 %) having the minimum value.
Among the type of containers, flour stored in C3; (3.08 %) recorded the
maximum while C{ (2.81 %) and C; (2.83 %) were on par with lower values.
Among the durations of storage, flour stored at D7 recorded the maximum
value of 3.62 per cent while Dy recorded the minimum value (2.39 %).

The interaction effect of C x D showed that C3D7 (4.21 %) recorded the
highest moisture content. While C,D;, C,D, and C;Dy (all at 2.39 %) recorded

minimum and was on par with C,D;, C2D; and CiDx,.



Table 22. Effect of cultivars, containers, duration of storage and their interactions on the moisture content (%) of flour on

storage

AY C; Cg C3 Mean Dl D, D3 D4 D5 D5 D'; D| Dg D3 D4 D5 Dg ])'7

vV, 206 | 296 | 320 304 253 | 271 283 | 296 | 314 | 342 370 § G || 239 § 251 263 | 277 | 292 | 3.1 331

Vv, 272 280 | 303 285 233 1 244 ) 258 | 273 ] 292 | 339 | 358 WG| 239 | 252 | 264 | 277 | 292 | 324 | 334

V3 275 1 275 | 304 284 236 | 246 | 260 | 274 | 293 | 325 358 | G| 239 | 255 ) 271 | 288 | 3.5 368 | 421

V, 280 | 281 305 289 { 234 | 250 ) 264 | 279 | 301 332 | 363
Mean | 281 | 283 | 308 (2.39 253 | 266 [ 280 | 300 | 334 ( 362

Cp ,

(V)= 0.07 (C) - 0.06 (VC) - ns (D) —0.09 (VD) ~ ns (CD) - 0.16 |
(1 %) ‘
Interaction effectof VxC xD
C _H.Cz o N C;
Mean Mean Mean

Vv DD D:s | Dsll Ds | Ds | Dy D [D:]|Ds|Ds| Ds | Dg || Dy DD [D; Dy | Ds | Dg || Ds

Vi 253126901 28212050308 (324! 3410 29 2531271 28112951306 325 341 296 253|273 ] 28| 300| 3251378 | 429] 320
V, 233 | 243 } 2551 262 | 282 [ 301 1 322 272 U 233|244 255|266| 283|358 | 333 280 1233|246 | 264 | 284 | 313 | 365 | 420 303
Vs 1236 244\ 257] 269 | 284 | 305 | 326 275 | 236 | 244, 259 | 269 | 284 | 305 326 275 [ 2361 249|264 283 310 [ 365 | 421 || 304

! i
V, 234 | 247 \ 261 | 277|294 315 [135 280 (1234249 262277295 345 3371 281 ([ 234 255 269 2841 3.5 | 366 1 417 305
Mean 239(2,5113,53 277] 292 3.11!331 239252 264277 292 | 324 354 239 | 255 | 271 288 3.!5} 368 | 421
1 i ‘ ( __[_,,__ i |

CD - ns

%9




Plate 3. Murukkus prepared using colocasia flour

Plate 4. Wafers prepared using colocasia flour
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4.5 Storage studies of secondary products
4.5.1 Murukku
4.5.1.1 Starch

The influence of cultivar, type of container and storage period on the
starch content of murukku made from Colocasia flour is presented In
Table 23.

The main effects of cultivar and type of container were found to
significantly influence the starch content. The cultivar V4 (66.20 %) recorded
the maximum whife V; (57.74 %) recorded the minimum. Among the
containers murukku stored in C; (60.71 %) recorded the minimum while C,
and C, were on par with each other at 62.30 per cent and had the maximum

values. The interaction effects were not statistically significant.

4.5.1.2 Total sugars

The influence of cultivar tvpe of container and storage duration on the
total sugar content of murukku is presented in Table 24.

The data revealed that the cultivar, container storage duration and the
interaction effect of C x D had significant infiuence on the total sugar
content. Cultivars Vs and V; were on par with the maximum values of 2.42
per cent and 2.40 per cent respectively V2 had the least value of 2.15 per cent.
Murukku stored in container Cs had the highest value of 2.35 per cent while
C, and C, -(2.30 %) were on par with the minimum values showing that

storage in polvthene covers caused greater increase in total sugar content. In



Table 23. Effect of cultivars, containers, duration of storage and their interactions on the starch content (%) of murukku on

storage
A% C, C, | C; | Mean| D, D, | D; { D; § Ds | Dg | Dy D, D, D; | Dy | Ds | D¢ | Dy
Vi 62.15 | 6215 | 6043 | 6157 | 6215 | 62.15 | 62.15 | 62.15 | 6081 | 6081 | 6081 | G| 6230 | 6230 | 6230 | 6230 | 6230 | 6230 | 6230
vV, 5815 | 5815 | 3691 | 5774 | 5815 | S4.15 | 5815 | 58.15 | 5760 | 5698 | 5698 | ;| 6230 | 6230 | 6230 | 6230 | 6230 | 6230 | 6230
V; 6215 | 6215 | 6043 | 6157 | 6215 | 62.15 | 62.15 | 62.15 | 6081 | 6081 | 6081 || G3|f 6230 | 6230 | 6230 | 6230 | 5926 | 5826 | 5826
Vi 6675 | 6675 | 6509 | 6620 | 6675 | 6675 | 6675 | 6675 | 6593 | 6522 | 6522
Mean | 6230 | 6230 | 60.71 6230 | 6230 | 6230 | 6230 | 6129 | 6095 | 6095
D |
(V)-131(C)-1.14(VC)—ns (D)~ ns (VD) - ns (CD) - ns -J
(1 %) S
Interaction effect of VX CxD
C, C, C, Mean
Mean Mean
v D, D; D, Ds Dq D, D, D, D, Dg D¢ D, D: D, D, D« Ds D-
V, | 6215] 6215 | 6215 | 6215 | 6215 | 6215 | 62151 6215 || 6215 6215 [ 6215 | 6215 [ 6215 | 6215 | 6215 |[ 6213 | 6215 | 6215 | 6215 | 6215 | 5813 | 5813 3813 || 6043
V, | 58I5| 3815 | 3815 3815 | 5815 | 5815 | 58154 5815 | 5815 ]. 5815 | 3815 | 5815 | 5815 | 3815 | 5815 [ 5815 | 3815 | 5815 | 5815 | 5815 | 3650 | 5465 | 5465 [ 5691
Vv, | 6215 | 6215|6215 6215 " 6215 | 6215 | 62151 6215 || 62.15 | 6215 | 62.15 § 6215 | 6215 | 6215 | 6215 || 6215 | 6215 | 62.15 | 62.15 } 62.15 | 5813 | 5813 | 5813 || €043
Ve 16675 | 6675 | 6675 | 6675 6675 | 6675 | 6675 | 6675 || 6675 | 6675 | 6675 | 6675 | 66.75 : 6675 ‘ 66751l 6675 | 6675 | 6675 | 6675 | 6675 | 6430 | 6215 | 6215 || 6509
Mean | 6230 | 6230 ' 6230 | 6230 J' 6230 | 6230 | 6230 6230 | 6230 | 6230 | 6230 | 6230 : 6230 | 6230 6230 | 6230 | 6230 | 6230 | 5926 | 5826 | 5826

CD - ns




Table 24. Effect of cultivars, containers, duration of storage and their interactions on the total sugar content (%) of murukku on

storage
A% C C; | C [Mean| Dy D, | D; | Dy | Ds §| Dg | Do D, D, | D; | Dy | Ds | Ds D,
v, 239 | 239 | 244 | 240 | 227 | 229 | 233 | 238 | 244 | 251 261 { G| 219 | 221 | 223 | 227 | 233 | 240 | 249
V2 213 | 213 1 218 | 215 | 201 | 204 | 207 | 212 | 219 | 226 . 235 [ G 219 | 221 | 224 | 228 | 233 | 240 | 249
V3 240 | 241 | 246 | 242 | 230 | 232 | 235 | 239 | 246 | 253 | 262 [ G| 219 | 222 | 227 | 232 | 241 | 249 | 239
Vv, 228 | 229 | 234 | 230 | 217 | 219 | 223 | 227 | 234 | 242 250 |
Mean | 230 | 230 | 235 219 | 221 | 224 | 229 | 236 | 243 | 252
CD | ‘
(V)-0.02(C)-0.01 (VC)-ns (D)- 0.02 (VD)-ns (CD)-0.03 3
(1 %) =
Interaction effect of VxCxD
C, (o) G
Mean Mean Mean
v DD, | D[ Dg | Ds | Dg § Do DD | D;s|| D] Ds || D | Ds D[ Dy Ds | Dy || Ds || Ds || D
V, | 227|230 232|236 241 | 248 | 258| 239 |[227|229]232| 236 24112491259 239 | 227(230|235242{250( 257|267 244
V, [20071203'205|200(217(223| 232} 213 (201|203 |206| 210 217|223 |232% 213 [ 201|205 |210| 206|224 | 232|242} 218
Vi (230231234 237|244 | 250 | 253 240 | 230| 232|234 | 239 2441 250|259| 241 || 230| 232|237 | 243|250 | 260| 270 246
Vy | 217] 219|221 225( 232 /238 | 247| 228 [ 217} 219 222|226 232|239 | 247| 229 |217;220]225| 2501239 248 257 234
Mean | 219} 221 | 2231227233 | 240 | 249 219|221 | 224|228 ° 233 | 240 | 249 219|222 | 227 i 232 | 241 | 249 | 259

CD - ns
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storage period, murukku stored for duration D7 had the maximum value of
2.52 per cent while D, had least value of 2.19 per cent indicating that total
sugar content increased as storage duration increased.

C;D7 had the maximum value of 2.59 per cent while C,D;, C2D; and
C3Dy all at 2.19 per cent had the least values and on par with C,D; and C2Da.

The other interaction effects did not have significant influence.

4.5.1.3 Moisture

The data on the influence of cultivar, type of container and storage
duration on the moisture content of murukku is presented in Table 25.

The data revealed that the cultivar, container, storage duration and the
interaction effect of C x D significantly influenced the moisture content.
Murukku of cultivar Vz (9.57 %) recorded the highest moisture content while
V, recorded the least (9.43 %) value. Murukku stored in container Cs
recorded the highest value of 9.61 per cent while C; (9.44 %) and C; (9.45 %)
recorded the least values and were on par. Murukku stored for duration D~
(9.82 %) had the maximum moisture content while D; (9.28 %) had the
minimum. C3;D7 had the maximum moisture content of 10.09 per cent while
C,D,, C,D, and C:D, and all at 9.28 per cent had minimum values. The other

interactions eflects were not significant.

4.5.1.4 Organoleptic quality
The effects of cultivar, coniainer and storage duration on the

organoleptic quality of murukku is presented in Table 26.



Table 25. Effect of cultivars, containers, duration of storage and their interactions on the moisture content (%) of murukku on

storage

Vv C 1 C; C 3 Mean D 1 D; D 3 D4 D5 Df; D',r D 1 D; b 3 D4 Ds D6 D7

Vi 948 | 949 | 965 954 932 ] 936 | 942 | 950 | 960 | 973 | 987 [ Ci|| 928 | 932 | 936 | 941 948 | 956 | 968

v, 038 | 938 | 953 943 923 1 926 | 931 | 939 | 948 | 961 | 974 | G| 928 | 932 | 936 | 941 948 | 957 | 968

\E 951 | 951 | 968 057 935 | 939 | 945 | 952 | 962 | 974 | 989 | G| 928 | 934 | 942 | 954 970 | 990 | 1009

V, 039 | 939 | 958 | 945 024 | 929 | 934 | 941 | 950 | 963 | 977

Mean | 944 . 945 | 9361 928 | 932 | 933 | 945 | 955 | 968 982

CD

(1 %) (V)-0.01(C)-0.01 (VC)-ns (D)~ 0.02 (VD) - ns (CD) - 0.03

Interaction effect of VxCxD

Cl C] CJ

VI Do D Dy | Dy} D || Dg | Do Dy | D Ds | Dy ft Ds || Ds | D, Dy | D j Dy | Dy || Ds |f Ds | Dy

Vi 1932935 | 940 | 945 | 952 | 962 | 971 || 948 | 932} 936 | 941 | 945 953 | 962 | 974 949 19321937 947|959 | 9771995 | 10.13]| 965

V: [923(925|930|935| 942|950 960 938 1923 | 926 930 | 937 | 942 | 951 | 9604 938 [ 923 | 927 | 934 | 945 | 960 | 981 | 1000[ 953

Vi [1935] 938|943 | 948 955|963 975 951 [ 935|938 | 943 | 947 | 956 | 964 | 976 951 | 935 | 941 | 949 [ 960 | 977 | 996 | 1047 968

V, 1924]928(932(936( 9427950 961 939 | 924 [ 929 [ 932 957 | 941 ; 951 | 963 || 939 | 924 | 930 | 938 | 950 | 967 | 988 | 1009} 958

Mean | 928 | 932 | 936 ; 941 | 948 | 936 | 968 028 | 932 | 936 | 941 | 948 | 957 | 968 928 | 934 | 942 | 954 | 9.0 9.90'. 1009

CD -ns

<L
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Fig.1. Effect of three types of containers on moisture content of murukkus for a
period of 90 days
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Fig.2. Effect of three types of containers on organoleptic quality of murukkus for a
period of 90 days



Table 26. Effect of cultivars, containers, duration of storage and their interactions on the organcleptic quality of murukku on storage

Vv C, j G| G [Mean| D, | D | D; | Ds | Ds | Dg | D+ D D; | D; | Dy | Ds § D¢ | D~
Vv, 433 | 429 | 416 426 450 § 470 | 457 | 440 | 437 390 | 337 JCI 465 | 465 | 465 | 465 | 452 ¢ 398 | 330
vV, 429 | 434 | 411 425 450 | 457 | 473 | 453 | 433 | 483 | 33L[ G| 465 | 460 | 460 | 458 | 450 | 400 | 348
V; 446 | 437 | 419 434 470 | 470 | 477 | 447 | 443 | 387 | 343 [ G| 465 | 465 | 465 | 415 | 405 | 350 | 3.8
\2 449 | 444 | 410 434 490 | 477 | 477 | 447 | 430 | 370 | 350
Mean || 439 | 436 | 414 465 | 468 | 471 | 447 | 436 | 383 | 338
CD
(1 %) (V) -0.07 (C) - 0.06 (VC) —ns (D) -0.09 (VD) - 0.18 (CD) - 0.16
Interaction effect of VxCx D
C, C,; C;
Mean Mean Mear
Vv D, || D; | Dy || Dy || Ds D, D, | D; | Dy | D | Ds | D || Do D, (| D; || D § Dy | D || Dg || Dy
A\ 4350|4301 470) 450 ( 450 410 | 350( 433 [[450| 470 ] 450 | 450 | 450 | 390 340 429 | 450 | 490 | 450 | 420 | 410§ 3.70 | 320 4.16
V, 450450 470|470 | 440 [ 390 | 330 429 [ 450 | 450 | 480|470 | 450 410 | 430 434 §450{470| 4704201 410|350 3.10| 4.11
Vi 1470 4707490470470 ) 400 | 350 446 | 4474501 470 | 460 | 450 | 410 | 350( 437 [[470| 490 | 470 [ 4.10 | 4.10 | 3.50 | 330 4.19
Vi (1490 49014701 48014303001 370% 449 14501 4701490 4301 430390 3700 444 14901 470) 470 4101390330 310} 410
Mean | 465 | 465 ‘ 4.75 | 468 1 4521 398 | 3.50 4651 460 473 | 458 | 450 | 400 | 348 4.65 | 4.80 ! 465 | 4151 405 | 3.50 ! 3.18

Y1,
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Organoleptic quality of murukku was found to be significantly
influenced by culiivar, container, storage duration and the interaction effects
of Vx D and C x D. Murukku of cultivar Va (4.34) and V4 {(4.34) scored
maximum values and were on par with V, and V.. Murukku stored in
container C; {4.39) and C; (4.36) had maximum organoleptic quality and were
on par while C3C4 (4.14) had the least value. Murukku stored for the duration
D+ (3.38, had the least organoleptic quality while those stored for duration D=
(4.71). D, (4.68) and D, {4.65) had maximum organoleptic quality and were
on par.

ViD; (4.77). VsDs3 (4.77), V,D3 (4.73), VaD3 (4.77), ViD, (4.70) and
V3D, scored the maximum values for organoleptic quality and were on par
while V,D7 scored the Jeast value of 3.32 which was on par with V,D; (3.37).

C1D, (4.65) scored the maximum value for organoleptic quality which
was on par with CD;, C2Dy, CiD,, CD;, C3D;, CiD2, C2D3, CiD3 and €Dy
while CiD7 (3.18) scored the least value. The remaining interaction effects

were not significant.

4.5.2 Papad
4.5.2.1 Starch

The infMuence of cultivar type of container and storage duration on the
starch content of papad 1s presented in Table 27.

The data revealed that other than cultivar, no other main effect or

interaction effect had significant influence on the starch content of papads.



Table 27. Effect of cultivars, containers, duration of storage and their interactions on the starch content (%) of papads on storage

v C] Cz C3 Mean D] Dz D3 Dl D, D3
v 6650 | 6650 | 66.50 66.50 66.50 66.50 6650 | Ci | 61.20 61.20 61.20
Vs 62.00 )72.00 i 62.00 ( 6200 | 6200 | 6200 | 6200 | C; | 61.20 ‘_—61.20 | 61.20
. | . 1
v 58.15 58,15 5815 58.15 58.15 [ 58.15 ’ 5815 | C; | 61.20 61.20 61.20
v 58.15 ] 58,15 58.15 58.15 ] 5815 LSS.IS | 58.15 |
) | ] |
Mean | 6120 | 61.20 L 61.20 | ] 6120 | 61.20 r 61.20 J|
i |
CDb (V) - 1.98(C)- ns (VC)—ns (D) -ns (VD) - ns (CD) —ns
(1 %)
Interaction effect of VxCx D
Cy C: G,
Mean Mean Mean
D, D, D; Dy D; D, Dy D, Ds
v, 66.50 | 66.50 | 6650 | 66.50 | 6650 | 6650 | 66.50 | 6650 | 66.50 66.50
v, 62.00 62.00 | 62.00 ) 6200 | 6200 | 6200 | 62.00 | 62.00 62.00 |

Vs 58.15 5815 | 5815 | 5815 | 58.15 5815 | 58.15 | S8.15 | 5815 | 58.15
vV, S815 | 5815 | 5815 | 5815 | 58.15 | 58.15 L $8.15 | 5819 5815 | 5815 | $815 | 5815 |

Mean | 6120 | 6120 | 61.20 Mﬁl.zo ! 61.2OI | 61.20 | 61.20 ( 61.20 |
L . - N S S - i . .

CD - ns

94,




7

Among the cultivars, papad made from cultivar V; (66.50 %) had the highest

value while V3 and V, each al 58.15 % had the minimum value.

4.5.2.2 Total sugar

The influence of cultivar type of container and storage duration on the
total sugar content of papad is presented in Table 28.

The data revealed that the total sugar content was influenced by
cultivar, container and the storage duration papad of V3 (1.42 %) had the
highest total sugar value while that of V, (1.28 %) had the least. Papads
stored in container C; obtained maximum value of 1.35 per cent while C; and
C, both at 1.33 per cent obtained the least value and were on par with each
other. Papads stored at duration Ds (1.39 %) had the maximum total sugar
content while D; (1.29 %) had the least. The interaction effects were not

found to be statistically significant.

4.5.2,.3 Moisture

The influence of cultivar type of container and storage duration on the
moisture content of papad is presented in Table 29.

The cultivar, container, storage duration and the interaction effect of C
x D were found to significantly influence the moisture content. Papads of V:
(17.18 %) recorded the highest moisture values which was on par with V,
(17.15 %) while V, (17.01 %) had the least moisture content. Papad stored in
container Cz (17.33 %) had the highest moisture content while C; and C: at

17.01 per cent and 17.02 per cenm respectively had the lowest moisture



Plate 5. Papads prepared using colocasia flour



Table 28. Effect of cultivars, containers, duration of storage and their interactions on the total sugar content (%) of papads on

storage
v C| Cz C3 Mean D| D; D3 D; Dz D3
Vi 1.29 1.29 1.32 1.30 1.25 1.30 1.35 C, 1.29 1.33 1.38
V, 1.36 1.36 1.38 | 1.37 1.32 1.36 | 1.42 C; 1.29 1.33 1.38
V3 1.4] [.41 142 1.41 1.37 1.41 .46 Cs 1.29 1.35 1.02
V4 1.27 1.27 1.28 1.28 1.23 1.27 1.32
Mean 1.33 1.33 1.35 1.29 i 1.34 1.39
L 1 )
CD | (V)-0.01(C)-0.01 (VC)-ns(D)~-0.01 (VD)—ns (CD)—ns -
(1 %)
Interaction effect of VC x D
C G, L O}
Mean Mean Mean
D, D, D; D, D, D; D, D, D;
Vi 1.25 1.29 1.33 1.29 1.25 1.30 1.34 1.29 1.25 1.32 1.38 1.32
V, 1.32 1.36 1.40 1.36 1.32 i. 1.35 1.40 1.36 1.32 1.58 1.45 1.38
Vs, 1.37 1.41 1,46 1.41 137 ' 141 1.46 141 137 1.42 1.48 1.42
V, 1.23 1.27 1.32 1,27 1.23 1.28 1.31 1.28 1.23 1.28 1.35 1.28
Mean 1.29 1.33 1.38 129 1.33 1.38 1.29 1.35 1.42

CD -ns

L



Table 29. Effect of cultivars, containers, duration of storage and their interactions on the moisture content (%) of papads on

storage
A" C, C; G Mean D, D, D; Dy D, Ds
Vi 17.03 17.05 17.36 17.15 16.39 17.11 17.94 C, 16.36 16.96 17.70
\7! 16.91 16.90 17.23 17.01 16.25 16.91 17.88 C; 16.36 16.99 17.71
Vi 17.06 17.09 17.39 17.18 16.42 17.16 17.97 Cs 16.36 17.26 18.37
A\ 17.02 17.04 17.34 17.13 16.37 17.11 17.92
Mean 17.01 17.02 17.33 16.36 17.07 17.93
CD (V}-0.04 (C)-0.04 (VC)—ns (D)-0.04 (VD) - ns (CD) - 0.07
(1 %)
Interaction effectof VCxD
¢ Mean c Mean < Mean
Dy D; D3 Dy D, D; D, D, D,
\'2 16.39 17.01 17.70 17.03 16.39 17.04 17.72 17.05 16.39 17.29 18.39 17.36
Vs 16.25 16.78 {17.69 16.91 16.25 16.79 17.66 16.90 16.25 17.16 18.29 17.23
V; | 1642 | 1704 | 1772 | 1706 | 1642 1708 | 1777 | 1709 | 1642 1733 | 1841 | 17.39
A\ 16.37 17.01 17.69 17.02 16.37 17.04 17.70 17.04 16.37 17.27 18.38 17.34
Mean 16.36 16.96 17.70 16.36 16.99 17.7% 16.36 17.26 18.37

CD -ns

bl,
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Table 30. Effect of cultivars, containers, duration of storage and their interactions on the organoleptic quality of papads on

storage
A% C, C; Cs Mean D, D, D; D, D, Ds
Vi 4.50 4.50 4.40 4.47 4.50 4.53 437 C, 4.70 4.70 4.67
V, 4.47 4.50 4.37 4.44 4,50 4.50 4.33 C; 4.70 4.73 468 |
V; 4.90 493 470 | 4.84 4,90 4.93 4.70 C; 4.70 J_'4.?3 4.13 7
Vi 4.90 4.90 4.57 4.79 4.90 4.90 4.57
Mean 4.69 4,70 4.52 4.70 4.72 4.49
CD (V)-0.09(C)~-0.08 (VC)-ns(D)-0.08 (VD)-ns(CD)-0.13
(1 %)
Interaction effect of VxCx D
C C; (&
Mean Mean Mean
Dy D, D3 D, D, D3 D, D, D3
Vi 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.60 4.10 4.70
vV, 4.50 4.50 4.40 4.47 450 450 4.50 4.50 4.50 4.50 410 4.37_-—1
V, | 490 | 490 | 490 | 490 aso Tsoo | Fe0 Taes T om0 | 490 1430 | 470 |
A2 490 | 4.90 450 | 4.90 4.90 4.90 ﬁ| 4.80 4,90 ‘ 4.90 | 4.90 4.00 | 4.57
Mean | 4.70 4.70 4.67 l. 4.70 473 | 468 i 4.70 4.73 413

CD—ns

0%
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contenl and were on par with each other. Papads siored at duration D3 (17.93
%) had the highest moisture content while Dy (16.33 %) had the lowest.
C3D3 (18.3 %7) had the highest moisture content while CiD;. C;D,

and CiD) all at 16.36 per cent had the least moisture content.

4.5.2.4 Organoleptic quality

The influence of cultivar type of container and storage duration on the
organoleptic quality of papad is presented in Table 30.

The data revealed that the cultivar, conlainer, storage duration and the
interaction effect of C x D had significant influence on the organoleptic
quality of the papads. Papads of V3 (4.84) had the maximum score which was
on par with V4 (4.79), while V; (4.44) had the least value and was on par with
V., (4.47). Papads store in container C» had the maximum organoleptic quality
al 4.7 which was on par with C; (4.69) while C; (4.52) had the lowest value.
Papads stored for duration D3 had the least value of 4.49 whiie that of D,
(4.72) had the maximum value.

In the interaction effect of C x D, CiD; (4.13) had the least
organoleptic quality while C2D; (4.73) has maximum value and is on par with

all excepi C3Da.

4.5.3 Wafers
4.5.3.1 Starch
The influence of cultivar type of container and storage duration on the

slarch content of wafers is presented in Table 31.



Table 31. Effect of cultivars, containers, duration of storage and their interactions on the starch content (%) of wafers on storage

A% C| C; C3 Mean D] D; D, D4 Dg D¢ D, Dl Dz D3 D, 05 DG D-;

V), 5763 1 5763 | 5687 | 5738 | S815 | 5815 | 5815 | 5815 | 5760 | 5693 | 5450 | C;| 5828 | 5828 | 5828 | 5828 5828 | 3822 | 5565

V, 6189 | 6156 | 6101 | 6148 | 6215 | 6215 | 6215 | 62.15 | 6148 | 6148 | 5882 || C, || 5828 | 5828 | 5828 | 5828 | 5828 | 3828 | 5507

V, | 444 | 5444 | 5377 | sa21 | 5465 | 5465 | 5465 | 5465 | 5405 | 5415 | 5260 | 5| 5828 | $828 | 5828 | 5828 - 5653 | ss61 | 5470

Vi 5765 | 5765 | 5689 | 5740 | 5815 | 3815 | 5845 | 5815 | 5753 | 5698 | 5465

Mean | 5790 | 5782 | 57.13 5828 | 5828 | 5828 | 3828 | 5760 5739_| 55.14

CDh

1 %) (V)-1.27(Cy~ns(VC)-ns(D)-1.68 (VD)-ns (CD) - ns

Interaction effectof VxCx D

G G C;
Mean Mem Mean

V I D | D Dyy Do Ds | Do | Dy Do | Do f Dy || Do || Ds | D5 || Dy D || Do | Dy | Dy | Ds | D || Dy

Vi | RIS | RIS© KIS BIS KI5 | WIS | 470Y 5763 1 8IS | SIS | 5815 | RIS | RIS | IS | 5450( 5763 || 15| W15 | B1I5} RIS 5650 | M50 M0 5687

V: 1 &l5 6215:62.15!62.15 G5 | 6215 | 6030 | 6189 || 6215 | Q2151 Q215 | Q215 | 62151 6215 | 800 || 6156 | &15 | Q15 | 6215 | G215 | 6015 | 6015 | 8IS || 6101 |

V, | 5465 SIS SO S5 SIS | 65 | S3IS | 544 || 5465 | 5465 | 565 | 5465 | 65 | 5465 | Sa1s | 54 || Sdss | saes | 5465 | sa6s | 5315 | 315 | 5150|5377

7%

Vo | 815 RIS WIS WIS WS | 5815 | 5465 5765 | 3815 | RIS { RIS | 85| S RIS | 5965 5765 || 5815 | S8IS | RIS | RIS | 5630 | 465 | M5 [ 5689

Mm58285828§1285828.5828582855£6 SR SR | M| BB BB | VR | 5307 58285%:582858285653|556l‘5470

CD - ns
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The cultivar and storage duration were found to significantly influence
the starch content of wafers. Cultivar V; recorded the highest starch content
of 61.48 per cent while V3 (54,21 %) recorded the least value. Wafers stored
for duration D7 (55.14 %) had the least starch content while D, D2, D3 and Dy
all at 58.28 per cent had maximum starch content and were on par. The

interaction effects were not found to be statistically significant.

4.5.3.2 Total sugars

The influence of cultivar type of container and storage duration on the
total sugar content of wafer is presented in Table 32.

The cultivar and the storage duration was found to significantly
influence the total sugar content of the wafers. The cultivar V4 (2.18 %) had
the highest total sugar content which was on par with V; and V3, while V;
(2.08 %) recorded the least value. The wafers stored in container Cz had the
highest total sugar content while C| and C; obtained minimum values of 2.13
and 2.14 per cent respectively and were on par. The interaction effects were

not statistically significant.

4.5.3.3 Moisture

The influence of cultivar type of container and storage duration on the
moisture content of murukku i1s presented in Table 33.

The culttvar, container and the storage duration was found to
significantly influence the moisture content of wafers of V; showed the

highest moisture content of 8.89 per cent while Vi (8.45 %) had the least



Table 32. Effect of cultivars, containers, duration of storage and their interactions on the total sugar content (%) of wafers on

storage
\% C, C;, | C3 {Mean|| D, | D, D; | Dy | Ds | Dg D, D, D, | Dy | Dy | Ds Dy | D
Vi 215 | 215 | 220 | 2107 | 207 | 210 | 212 | 215 | 219 | 223 | 230 |G| 205 | 206 | 208 | 211 | 216 | 220 P 226
vV, 207 | 207 | 211 | 208 198 | 200 { 203 | 206 | 211 | 216 | 224 G| 205 | 207 | 200 | 212 | 215 | 220 | 226
V3 213 | 202 217 | 214 | 205 | 206 ; 201 | 212 | 246 | 221 | 228 || G5 205 | 208 | 199 | 216 ! 221 | 227 | 236
V4 218 | 220 3 217 | 218 | 211 | 212 | 198 | 219 | 224 | 229 | 237 |
Mean | 213 | 214 | 216 205 | 207 | 205 | 213 | 217 | 222 | 230
CD
(V)-0.04(C)-ns(VC)-ns (D)- 0.05 (VD) -ns (CD) - ns
(1 %)
Interaction effectof VxCxD
C G G
Mean Mean Mean
v Dy Dy | Da | D || Ds § D | Do D, || Dy || Ds || Do | D< || Dg || D+ D, || D || Dy || Do || Ds || Ds || D5
Vi [ 207209 211 214 | 218 222 | 228) 215 | 207 | 209 | 211 | 213 216 220 | 226 215 | 207 | 21t | 214 | 218 | 222} 228 1 236 220
V, | 198|200 | 201 | 205|210 214|221 207 || 198|200 | 203 | 205|209 | 214 | 221 207 || 198 | 201 | 205 | 200 | 214 | 221 |230 211
Vi [[205]205]208 | 2101|215 219|225( 213 [ 205|207 |208| 210|213 | 218|224} 212 { 205|207 | 211 | 215|220 | 226 | 234| 217
V, || 21t 2.1152.13 216220 226|232} 218 2.11;2.12 205|219 223|228 | 234 220 [ 211 | 213 166|222 | 228 | 234. | 244 | 217
Mean | 205 | 206 2{)8: 211 216 2.20. 226 205 2‘0?. 200 212 | 245 220 | 226 2051 208 199 | 216 | 221 | 227 | 236

CD -ns

147



Table 33. Effect of cultivars, containers, duration of storage and their interactions on the moisture content (%) of wafers on

storage
\Y% C, C, C; | Mean | Dy D, D; D, Ds Ds ) D, D, D; D, Ds D¢ D,
\ L 856 | 856 | 862 | 858 | 839 | 844 | 849 | 856 | 863 | 874 | 882 (G| 843 | 847 | 85) | 836 | 863 | 872 | 882
Vv, 887 | 888 = 891 889 | 872 | 876 | 880 | 885 | 892 | 902 | %14 [ G| 843 | 847 | 852 | 857 | 864 | 872 | 883
V3 844 | 844 | 848 | 845 | 828 | 832 | 837 | 843 | 850 | 859 | 869 [ G| 843 | 848 ] 854 | 860 | 870 | 881 8.8ﬂ
Vv, 849 | 850 ; 850 | 850 | 833 | 837 | 842 : 848 856 | 866 | 868
Mean § 859 | 860 | 863 843 | 847 | 852 | 853 | 866 | 875 | 883 |
CD | J i
1 %) (V)~0.03(C)-0.03(5%)(VC)-ns(D)-0.04(VD)-ns(CD)-ns
Interaction effectof VxCxD
G G G
Mean Mean Mean
v Dy D[ Dy | Do Il De ff Ds || Dy Di| B[ Ds|| D, | D | Ds | Dy D | D || Ds ff Dy | Ds { Do | Dy
V, [[8390] 843|847 | 854|860 | 869 | 877 856 |[ 839 | 843 | 848 | 835|862 | 870 | 879 856 [ 839 | 846 | 852 | 859 | 868 | 882 | 839 | 862
V, |872] 876|880 | 8841890 | 899 910) 887 872 875|881 | 885|892 | 900 | 9104 888 | 872 | 876 | 881 887 | 896 | 908} 922} 8091
V; [828(8321836]842| 848 | 856 | 866 || 844 [ 828 | 833 | 836 | 843 | 848 | 856 | 866} 844 || 828 | 833 | B38| 842 | 855 | 864 | 876 876
V, 1833 837|841 | 846|854 | 863 | 873 | 849 || 833 | 837 | 842 | 847 | 834 | 864 | 875 850 | 833 | 837 | 843 | 851 | 862 | 871 855 855
Mean | 843 8.4}'J 851 856L8.63 872 | 882 843 | 847 ' 852 | 857 | 864 872 883 | 843 | 848 | 854 | 860 | 870 | 881 | 885

CD-ns

5%




S

§ n Cl
=

S BC2
g

2 m C3
H

=]

=

Duration (days)
©ig.5. Effect of three types of containers on moisture content of wafers for a
period of 90 days

z ecl
I

g o C2
2

g BC3
L

]

=

<

20
o

Duration (days)

Fig.6. Effect of three types of containers on organoleptic quality of wafers for a
period of 90 days



Table 34. Effect of cultivars, containers, duration of storage and their interactions on the organoleptic quality of wafers on

storage
\% C, C, | C; [Mean! D, | D, | D; | Di | Ds | Dg | Ds D, | D | Dy | Dy | Ds | Dg | D
V, 430 | 431 | 417 426 450 | 433 | 477 | 443 | 437 | 403 | 350 (G| 470 | 470 | 470 | 463 | 460 | 405 | 380
Vv, 434 | 429 | 420 | 428 450 | 450 | 450 | 453 | 437 | 383 | 370 (G| 470 | 473 | 465 | 470 | 463 | 398 | 367
V; 459 | 451 | 451 455 490 | 493 | 490 | 483 | 477 | 387 | 367 |G| 470 | 473 | 467 | 470 | 450 [ 377 | 330
V, 459 | 459 | 447 | 455 490 | 490 | 483 | 450 | 480 400 | 350
Mean | 445 | 444 | 434 470 | 472 | 467 | 468 | 458 | 393 | 359
CD
1 %) (V)-0.06 (C)-0.05(VC)-ns(D)-0.08 (VD)-0.16(CD)-0.14
Interaction effectof VXCx D
C; C, C;
Mean Mean Mean
Vv D, || D; | D || Di || D | Ds || Do D | D, || D | Di || De | D6 | D+ D, || P; { Dy | Dy || Ds || Ds || D+
A" 4501 450 | 450 | 430 [ 450 | 410 { 370[ 430 [ 430 | 450 | 450 460 | 450 | 410 | 350( 431 [ 450 | 460 | 440 440 | 410 | 390 | 330 4.7
V, | 450] 450|450 | 440 450 | 4.10 | 390 434 [ 450| 450 | 450 | 460 | 450 | 370 | 370 429 | 450 450 | 450 460 | 410 | 370 | 350| 420
V; [490{490|490] 490 | 470|390 | 390 459 4.90I 500|490 470 | 470 | 390 | 380 | 451 | 490 | 490} 490 | 490 | 450 1 380 | 330} 451
Vs 490490490490 470|410 | 370 459 | 4901 490 | 490 | 490 1480 | 4201 370| 459 || 490 | 490 490! 490 | 490 | 370 | 310 | 459
Mean f 470 | 470 _ 470 1 463 | 460 | 405 | 380 470 | 473 . 465 | 470 | 463 | 398 | 367 470 | 423 | 467 : 470 | 450 | 377 | 330

9%
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value. Wafer stored in Cz (8.63 %) recorded the highest moisture content
which was on par with C; (8.60 %) while C;, had the least value of 8.59 per
cent which was on par with C;. Wafers stored for duration D; (8.43 %)
recorded the least moisture content and was on par with D2 while D7 (8.83 %)
had the maximum moisture content indiufing increase in moisture content with
larger storage duration.The interaction effects did not have any significant

influence.
4.5.3.4 Organoleptic quality

The influence of cultivar type of container and storage duration on the

organoleptic quality content of wafers is presented in Table 34,

Organoleptic quality is significantly influenced by cultivars, container,
storage duration and the interaction effects of V x D and C x D. Wafer of
cultivars V3 (4.55) and V4 (4.55) scored the maximum value and were on par
while V, (4.26) scored the least. Wafers stored in container C; (4.45) had the
maximum value and was on par with C; (4.44) while Cz: (4.34) had the least
value. Wafers stored at duration D; (4.72) had the maximum value and was on
par with Dy, D3 and Ds, while D7 (3.59) had the least organoleptic quality.
VziD2 (4.93) had the highest value and was on par with ViD,, V4D, V4D».
V3D, VaDs, ViDy, V4Dy, ViDs and V4Ds. While VD7 (3.50) and V4D (3.50)
had least values and were on par. C3D7 (3.30) had the least organoleptic
quality. While C;D; (4.73) had the maximum value and was on par with all

other except CiDs, C1Dg, C2Dg, C3Ds, CD5. C;D7 and C:D+.
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5. DISCUSSION

The results of the investigation on “Value addition and evaluation of
nutritional quality in taro (Colocasia esculenta (L.) Schott)” are discussed below

and are presented under the following headings.

5.1 Nutritional quality of corms and leaves of taro

Among the four cultivars evaluated Pathanamthitta local recorded the
highest starch content of about 18.50 per cent. This is in conformity with the
findings reported by Lila Babu (2000) who stated that starch in the taro corm
ranges between 18 to 28 per cent of fresh weight. The starch content in
Pathanamthitta local was however lesser than the value reported by Seralathan
and Thirumaran (1999) who stated that Colocasia exhibited the second highest
starch content after xanthosoma. The starch content in Sree Rashmi was found to
be similar to the value reported by CTCRI (1996) stating the starch content in
Sree Rashmi to be 14.50 per cent. From the findings it can be concluded that the
high starch content in the taro corm can make an important contribution to our
daily diets.

Among the four cultivars evaluated, protein content was the highest in
corms of Vellayani local and leaves of Sree Rashmi. While corms of Vellayani

local expressed a protein content of 2.65 per cent, the leaves of Sree Rashmi had
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3.75 per cent. There findings are in accordance with the reports of Lita Babu
(2000) who states that taro leaves contain about 3.90 to 7.00 per cent protein and
also with the reports of Seralathan and Thirumaran (1999) who observed that the
taro corm of contain 3.20 per cent protein. Similar values were also obtained by
Gopalan et al. (1977) who reported that corms contain three per cent protein
while leaves contains 3.90 per cent protein and Tisbe and Cadiz (1967) who
stated that the corms contain 2.50 per cent protein while leaves contain 4.40 per
cent,

The evaluation of corms and leaves of the four cultivars revealed that
corms of Thamarakannan and leaves of Pathanamthitta local produced the
highest total sugar content. However Maga (1992) opined that data on sugar
cannot be taken as absolute since starch or sugar conversion is a very active
metabolic process in most root crops with factors such as maturity and storage
temperature significantly influencing sugar content.

The evaluation revealed that among the four cultivars, corms of Vellayani
local and leaves of Thamarakannan recorded the highest vitamin C content.
Corms showed a vitamin C content of 17.28 mg per 100 g, while leaves
exhibited had a maximum content of 12.16 mg per 100 g. This finding 31s in
agreement with the report of Gopalan ef a/. (1977) who reported that vitamin C
content in leaves to be 12 mg per 100 g. Ghosh et a/. (1988) reported that corms

of taro are a poor source of vitamic C. There seems to be some variation in
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vitamin C contents reported by Tisbe and Cadiz (1967) who stated findings
about leaves having a vitamin C content of 143 mg per 100 gm.

The crude fibre contents in corms of all the four cultivars were on par and
in the range of 0.75 to 0.85 per cent. Leaves produced a higher crude fibre
content than corms with Pathanamthitta local expressing crude fibre content of
2.80 per cent.

These findings are in agreement with the Gopalan ef a/. (1977) who found
that crude fibre content in corms was one per cent and that in leaves was 2 90
per cent. However Lila Babu er al. (1990) observed much lower crude fibre
content in corms (0.35 %) presumably due to varietal variation or due to
variation in maturity of tubers.

Among the four cultivars evaluated, calcium oxalate content was found to
be highest in corms of Pathanamthitta local and leaves of Thamarakannan. Sree
Rashmi expressed the lowest calcium oxalate percent.

Lila Babu {(2000) opined that the presence of calcium oxalate crystals has
been attributed to be the major cause for acridity. The popular cultivars of C-9
and Sree Rashmi are relatively acrid free after processing, however a number of
cultivars retain acridity to a considerable degree even after normal processing.
She also showed that by cooking the tuber either by cutting into small pieces or
by cooking with tamarind or citric acid helped in reducing calcium oxalate levels

thus reducing acridity.
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Corms and leaves of Sree Rashmi scored highest for organoleptic quality.
This was probably due to the low calcium oxalate levels which resulted in lesser
acridity. Pathanamthitta local which exhibited the least score for organoleptic
quality, also recorded the highest calcium oxalate content.

The evaluation of nutritional quality revealed that the corms of taro are
good source of starch. The corms and leaves contain some amounts of protein
and vitamin C. They have good organoleptic quality can be utilized for culinary

purpose if not for the acridity found in certain cultivars.

5.2 Value addition through primary products

The chips made were evaluated for oil uptake, moisture content, starch,
total sugars and organoleptic quality. Oil uptake was the highest in Vellayani
Local and least in Sree Rashmi. It was also found that oil uptake increased with
increasing thickness as one mm chips showed the least oil uptake and three mm
chips exhibited the greatest oil uptake. Parboiling helped to reduce the o1l uptake
significantly almost by half. Parboiling, drying and frying of chips was an
effective method to reduce oil uptake and one mm thickness was good for
reduced oil uptake. Compared to potato chips where oil uptake would be as high
as 30 - 40 per cent, Colocasia chips have a relatively low oil uptake of about

24.00 per cent. This is in corroboration with the earlier findings of Maga (1992}
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who reported that taro chips contain about 25.50 per cent oil which is absorbed
from the frying medium.

Mottur (1989) on the contrary demonstrated that the quality of potato
chips was affected by wvariety, storage condition prior to processing, slice
thickness, blanching time and temperature, nature of oil used, temperature and
period of frying.

Moisture content of chips was found to be influenced only by the
technique.  Freshly fried chips expressed a higher moisture content than
parboiled fried chips. This can be explained by the fact that parboiled chips are
dried first and then fried so at the time of frying they might have a lower
moisture content, whereas freshly fried chips are not dried before frying thereby
having more initial moisture content.

According to Padmaja (1994) parboiled cassava chips are harder than
plain chips due to partial gelatinisation and fusion of starch granules.

The starch content of the chips were found to be more or less in the same
proportion of that in fresh corms. It was seen that parboiling of taro chips did
not produce any reduction in starch content.

Total sugar content of the chips of the various cultivars were more or less
in the same proportion as that found in fresh corm. Freshly fried chips showed
higher sugar content than parboiled fried chips. It seems that some sugars were

leached out during parboiling. This statement is supported by Raja and
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Ramakrishna (1990) who reported that the percentage of reducing sugars was
lowered from 0.99 to 0.23 per cent during parboiling of cassava chips for five
minutes.

Sree Rashmi recorded the highest score for organoleptic quality
presumably due to its low acridity. It was seen that thinner chips scored more as
one mm thick chips expressed the highest score. It seems that thinner chip could
facilitate easy leaching or destruction of calcium oxalate than thicker chips.
Parboiled chips scored more for organoleptic quality than freshly fried chips.
This could be due to the reduction in acridity during parboiling. This is also
supported by previous findings of Lila Babu (2000) who observed stated that
leaching of calcium oxalate into water seem to render the tuber less acrid and the
small pieces of tuber facilitates leaching action.

Taro chips contain high amounts of starch and have low oil uptake. Thus
can occupy an important place as a snack item in our normal diets. Parboiled
fried chips were more desirable than freshly fried chips since they had lower oil
uptake and high organoleptic quality.

The chips used for making flour was dried at different temperature for
different drying periods. The variation in the starch contents and total sugar
contents could be the result of variation in moisture content at different
temperatures. Thus we have different value for starch and total sugar at the

various temperatures and drying periods. However the starch and total sugar
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content means for each cultivars were more or less in the same proportion as
seen in the fresh corm. It seems that the various heat treatments do not affect the
starch and total sugar content of the flour. The evaluation of moisture content in
the flour revealed that with increasing temperatures and drying periods, moisture
content decreased. Though the 95°C temperature and 24 hr drying period
recorded the least moisture content in flour, it also brought about browning of
the flour which could be due to charring. Drying at 55°C moisture content was
higher than that of flour dried at 75°C. Thus flour dried at 75°C for 18 hrs could
be judged as the best because it exhibited fairly low moisture content and good

colour indicating that no charring had occurred.

5.3 Value addition through secondary products

Secondary products viz, murukku, wafers, pappads were prepared from
taro flour for evaluating the organoleptic quality. The organoleptic evaluation
indicated that products made from flour of Sree Rashmi and Thamarakannan
expressed higher organoleptic quality. This could possibly be due to the lower
acridity in these two varieties. All the products received fairly good scores,
indicating a good possibility for the usage of these two cultivars for taro flour in
preparing snack items. Similar findings are reported by Ghosh et al. (1988)
wherein they have stated that taro flour has been used to produce noodles,

flakes, cookies, biscuits, infant foods and pudding.
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Taro flour has already been used in Hawaii by mixing with 15 per cent
winged bean flour or 15 per cent soya protein and extruding into rice noodle and

macaroni (Moy ef al. 1980).

5.4 Storage studies of primary products

The starch content of the chips over the period of storage was not affected
by the type of container or duration. The starch content of chips of the various
cultivars were more or less in the same proportion as that found in the fresh
corm.

The total sugar content was found to increase during the storage period.
This could be due to conversion of starch to sugars. This is supported by
Chellamal (1995), who opined that the conversion of starch to sugars during
storage may be the reason for the increase in sugar content of the stored
products. Moisture content was lowest in chips of Vellayani local. The chips
stored in glass and PET bottles had lost moisture content. Moisture content
slightly increased in chips stored in all containers however, glass and pet bottles
were found to be better for storage of chips than LDPE bags. The chips when
stored in LDPE bags lost their crisp texture gradually due to the absorption of
moisture and also turned rancid towards the later storage periods of 75 and 90
days. This could have occurred due to spoilage of the oil in the chips. For

organoleptic quality chips stored in glass bottles scored highest and were on par
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with PET jars. The organoleptic quality remained high for tnitial 30 days and
declined afterwards. Among the cultivars Sree Rashmi and Thamarakannan again
scored highest for organoleptic quality due to their low acridity.

The starch and total sugar content of the parboiled chips of the various
cultivars differed from each other more or less in the same proportion as that in
the fresh corm. The starch content declined towards the end of the storage period
in chips stored in LDPE bags, however the change was not significant. Moisture
content was found to be the highest in parboiled chips of Vellayani local. The
moisture content of the chips increased over the duration of storage. Among the
containers though chips stored in LDPE bags showed higher moisture content
this was not significant. It does appear that glass and PET bottle exposed the
products less to the outer environment. This has been supported by Seth and
Rathore (1993) who stated that regarding storage of snack foods stored in
different containers, glass containers exhibited a lower increase in moisture
content when compared to tin and polythene bags. Organoleptic quality of chips
stored in glass bottles and PET jars was better than LDPE bags. This was
because the scores of organoleptic quality for chips stored in glass and PET
bottles were high upto 60 days whereas those in LDPE bags were high only upto
45 days. In regard to moisture absorption by chips Kumar and Anandaswamy
(1984) reported that to retard the effect of pickup of moisture from tapioca chips

during storage polyethylene lined gunny sacks or laminated bitumen and
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polyethylene lined gunny sacks or high density polyethylene or polypropylene
wooden sacks could be used.

The starch and total sugar contents of flour of various cultivars differed
from each other more or less in the same proportion as that in the fresh corms.
The starch content was found to decline in flour stored in LDPE bags towards
the end of storage however, there was no significant change. The total sugar
content and moisture content was found to increase over the period of storage.
This increase was found to be more profound in LDPE bags, through the sugar
content of flour among various containers was not significant. The LDPE bags
appeared to have allowed the flour to absorb more moisture. This is in agreement
with the report of Augustine (1999) who stated that the moisture content of
sweet potato flour stored in polythene bag was higher than the other containers
during the storage period. It seems that glass bottles and PET jars can provide
longer shelf life for taro flour than LDPE bags, as they did not allow the

moisture content in flour to increase much.

5.5 Storage studies on secondary products.

Murukku stored in LDPE bags showed a decrease in starch content,
towards the end of storage period, indicating some deteriorative changes. The
total sugar and moisture content of murukku increased over the period of storage

in all containers though those stored in LDPE bags exhibited the greatest
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increase. The mean organoleptic quality too was the lowest in murukku stored in
LDPE bags. This indicated that LDPE bags by allowing absorption of moisture
caused some deteriorative changes. This is in corroboration with the findings of
Beerah e¢f al. (1990) who reported the highest moisture content in murukku
stored in polythene bags from a study on the preparation, packing and storage of
potato snacks. The murukku in glass bottles recorded high scores for
organoleptic quality upto 45 days of storage while murukku in LDPE bags found
good scores upto 30 days of storage then declined.

The observation for papads were taken only upto 30 days of storage as
after this they were subject to mould attack when stored beyond this time. There
was not much variation in starch content over the period of storage. The total
sugar content increased slightly. The moisture content increased in all the three
containers through papads stored in LDPE bags had the highest moisture content
at the end of 30 days. The organoleptic quality remained good upto 30 days of
storage. The high moisture content in the papads could have been the cause of
the short storage life. This has been supported by the findings of Arya (1992)
who stated that the moisture content in the papads is around 14-18 per cent and
their water activity is quite near to critical limit of mould growth.

The starch content in wafers stored in glass and pet bottles declined
towards the last 30 days of storage while starch content of those stored in LDPE

bags started to decline after 45 days of storage. Total sugar content of wafers
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increased slightly once the duration of storage, however the effect of containers
was not significant in this regard. The difference 1n moisture content among
wafers stored in different containers was very slight but those stored in LDPE
bags showed significantly higher moisture content. Regarding the organoleptic
quality wafers stored in glass bottles and PET jars were significantly higher than
of LDPE bags at the end of the storage period. The organoleptic quality of
wafers in all the three containers was high upto 60 days of storage and then
declined. Here also it seems that glass and PET bottles are better for storage of

wafers.
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SUMMARY

The present investigation entitled “Value addition and evaluation of
nutritional quality in taro (Colocasia esculenta (L.) Schott)” was carried out 1o
cvaluate the nutritional quality of four different cultivars of colocasia and also to
explore the possibility of value addition in taro through development of various
food products. The cxperiment was carried out in the department of Processing
technology, College of Agriculture, Vellayani, Thiruvananthapuram during the

period 1999-2001.Major findings of the study are summarized below.

Among the nutritional qualities attributed to the corms, Pathanamthitta
local had the highest starch content and Vellayani local had the highest protein
content. Total sugar content was greater in Thamarakannan while vitamin C
content was the highest in Vellayani local. The crude fibre contents of all the
four cultivars were on par. The calcium oxalate content was the higher in corms

of Pathanamthitta local, while Sree Rashmi had the higher organoleptic quality.

In case of leaves, protein content and organoleptic quality were high in
Sree Rashmi while total sugar was high in leaves of Pathanamthitia local.
Vitamin C content was high in lcaves of Thamarakannan while Vellayani local

recorded the highest calcium oxalate content.
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The chips prepared from colocasia were evaluated for oil uptake, moisture
content, starch, total sugars and organoleptic quality. The two techniques used to
preparc chips were by freshly frying them and the other by parboiling. drying
and frying. Oil uptake was high in chips of Vellayani local and lcast in Sree
Rashmi. It was also seen that oil uptake increased with increasing thickness as
onc mm chips expressed least oil uptake and thrce mm chips showed highest.
Parboiling helped to reduce the oil uptake significantly almost by half. Moisture
content of chips was influenced only by the technique. Freshly fried chips
cxhibited a higher moisture content than parboiled fried chips probably because
parboiled chips are dried before frying. The starch and total sugar content of the

chips varicd more or less in the same proportion as that in the fresh corm.

Chips of Sree Rashmi recorded the highest scores for organoleptic quality
presumably due to its low acridity. It was also scen that thinner chips scored
higher for organoleptic quality than thicker chips while parboiled chips scored

higher than freshly fried chips.

Flour prepared from colocasia was analyzed for starch, total sugars,
moisture and colour. The starch and total sugar contents among the various
cultivars was morc or less in the same proportion as that in the fresh corm. The
evaluation of moisture content in the flour revealed that with increasing

temperaturcs and drying periods, moisture content decreased. The flour dricd at
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high temperatures and long periods also turned slightly brown. The flour dried at
75%for 18 hours was judged the best by the panel of judges because it had low

moisture content and good colour.

Secondary products viz., murukku, wafers, pappads were prepared from
colocasia flour. The organoleptic evaluation revealed that products made from

flour of Sree Rashmi and Thamarakannan showed higher organoieptic quality.

Storage studies of the primary and secondary products evaluated the
changes in starch, total sugars, moisturc content and organoleptic quality. In casc
of chips while starch content did not change significantly, the total sugar and
moisture content increased slightly on storage. The organoleptic quality declined
on prolonged storage. Glass and PET bottles gave better storage results than

LDPE bags.

The moisture and total sugar content in stored flour increased more
rapidly in LDPE bags than in glass and PET jars while changes in starch content

were not signtficant,

Murukku and wafers stored in LDPE bags showed a decrease in starch
content. The total sugars and moisture content of murukku increased over the
period of storage in all containers, though those in LDPE bags expressed the

greatest increase. The murukku and wafers stored in glass and PET jars had
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higher organoleptic quality than those stored in LDPE bags. Pappads exhibited a

shelf life of only 30 days after which they were subject to mould attack.

From the above study it can be concluded that thc corms and lcaves
of colocasia can be used for culinary purposcs as it is a good source of starch and
some nutrients. Chips prepared from colocasia received fairly good scores ftor
organoleptic quality indicating the possibility of developing them as snack items.
Colocasia flour can also be uscd in preparation of some traditional snack items
like murukku and wafers. These products along with good scores for

organoleptic quality also found a satisfactory storage lifc.
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APPENDIX -1
KERALA AGRICULTURAL UNIVERSITY
Department of Processing Technology, College of Agriculture, Vellayani

Score card for evaluation of cooked colocasia corm

Excellent
Good

Fair

Poor
Very poor

Light cream
Cream
Creamy brown
Dull brown
Brown

Highly acceptable
More acceptable
Acceptable to a certain
extent

Less acceptable

Not acceptable

Not acrid
Slightly acrid
Acrid

Very acrid
Extremely acnd

Very soft
Soft

Siightly Hard
Hard

Very hard

Like extremely
Like very much
Like moderately
Dislike slightly
Dishke extremely
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KERALA AGRICULTURAL UNIVERSITY
Department of Processing Technology, College of Agriculture, Vellayani

Score card for evaluation of cooked colocasia leaves

Excellent
Good

Fair

Poor
Very poor

Light green
Green

Dark green
Browmish green
Brown

Highly acceptable
More acceptable
Acceptable to a certain
extent

Less acceptable

Not acceptable

Not acnid
Shightly acrid
Acrnid

Very acrid
Extremely acnd

Very soft

Soft

Shlightly fibrous
Fibrous

Very fibrous

Like extremely
Like very much
Like moderately
Dislike slightly
Dislike extremely
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Appearance

Colour

Flavour

Taste

Texture
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acceptability

KERALA AGRICULTURAL UNIVERSITY

Score card for evaluation of colocasia chips

Excellent
Good

Fair

Poor
Very poor

Light cream
Cream
Creamy brown
Dull brown
Brown

Highly acceptable
More acceptable
Acceptabletoa
certain extent

Less acceptable
Not acceptabie

Not acrid
Slightly acrid
Acrid

Very acrid
Extremely acrid

Very crisp
Cnisp
Slightly ¢crisp
Slightly soft
Soft

Like extremely
Like very much
Like moderately
Distike slightly
Dislike extremely

I'T'C — Freshly fried chips
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PI'C — Parboiled fried chips
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KERALA AGRICULTURAL UNIVERSITY

Score card for evaluation of colocasia flour murukkus

Excellent
Good

Fatr

Poor
Very poor

Creamy brown
Laght brown
Brown

Dark brown
Blackish brown

Highly acceptable
More acceptable
Acceptable to a certain
extent

Less acceptable

Not acceptable

Not acrid
Slightly acrid
Acrid

Very acnd
Extremely acrid

Very crisp
Crisp
Slightly Hard
Hard

Very hard

Like extremely
Like very much
Like moderately
Dislike slightly
Dislike extremely
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Taste

Texture

Overall
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KERALA AGRICULTURAL UNIVERSITY
Department of Processing Technology, College of Agriculture, Vellayani

Score card for evaluation of colocasia flour wafers

Excellent
Good

Fair

Poor

Very poor

Light cream
Cream
Creamy brown
Dull brown
Brown

Highly acceptable
More acceptable
Acceptable to a certain
extent

Less acceptable

Not acceptable

Not acnid
Slightly acrid
Acrid

Very acrid
Extremely acrid

Very crisp
Crisp
Slightly hard
Hard

Very hard

[.ike extremely
L.ike very much
Like moderately
Dislike slightly
Dislike extremely
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KERALA AGRICULTURAL UNIVERSITY
Department of Processing Technology, College of Agriculture, Vellayani

Score card for evaluation of colocasia flour pappads

Excellent
Good

Fair

Poor
Very poor

Light cream
Cream

Creamy brown
Duil brown
Brown

Highly acceptable
More acceptable

Acceptable to a certain

extent
Less acceptable
Not acceptable

Not acrid
Slighily acrid
Acrid

Very acnid
Extremely acnid

Very crisp
Crisp
Slightly soft
Soft

Very soft

Like extremely
Like very much
Like moderately
Dislike slightly
Dislike extremely
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APPENDIX - 11
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Score card for evaluation of colour of colocasia flour

Colour
Whitish cream
Cream
Creamy brown
Dull brown
Brown ]
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ABSTRACT

A study on “Value addition and evaluation of nutritional quality in taro
(Colocasia esculenta (L.) Schott)” was carried out in the Department of
Processing technology, College of Agriculture, Vellayani,
Thiruvananthapuram during the period 1999- 200]1. The objectives of the
study were to cvaluate four cultivars of colocasia for nutritional quality, to
examine the potentiality of developtng value added products using colocasia
and to assess the storage and shelf life of the colocasia products.

The nutritional quality of four cultivars ie., Pathanamthitta local,
Vellayani local, Thamarakannan and Srce Rashmi were evajuated. Corms of
Pathanamthitta local had the highest starch and calcium oxalate content.
Vellayant local exhibited the htghest protein and vitamin C content while
Thamarakannan had the highest total sugar content. The crude fibre contents
of all the four cultivars were on par. Sree Rashmi recorded the maximum
organoleptic guality. In case of lcaves protcin content and organoleptic
quality were high In Srce Rashmi while total sugars was maximum in
Pathanamthitta local. Vitamin C content was high in leaves of
Thamarakannar while Vellayani local recorded the highest calcium oxalatc

content,



Vatue addition was done through preparation of chips and traditional
snack items viz., Murnkku, Wafers and Papads.

Chips were prepared by two techniques je. by freshly frying and by
parboiling and frying. Oil uptake was the highest in chips of Vellayani local
and it was seen that oil uptake increased with increasing thickness. Parboiling
helped to reduce the oil uptake significantly almost by half. Freshly fried
chips had a higher moisture content than parboiled fried chips. Chips of Sree
Rashmi recorded the greatest score for organcleptic quality presumably due to
its fow acridity. Thinner chips score higher for organoleptic quality than
thicker chips while parboiled chips scored higher than freshly fried chips.

Evaluation of ftlour prepared {rom colocasia revealed that with
increasing temperatures and drying perieds maoisture content decreased. The
flour dried at 75°Cfor (8 hours was judged the best because it had low
moisture content and good colour.

The cvaluation of secondary products prepared viz., Murukku, Wafers
and Papads revealed that products made from flour of Sree Rashmi and

Thamarakannan had higher organoleptic quality.

Storage studies of the primary and secondary products evaluated the
changes in starch, total sugars, moisture content and organoleptic quality. In
case of chips while starch content did not change significantly, the total sugar

and moisturc content increased slightly on storage. The organoleptic quality



declincd on prolonged storage. Glass and PET bottles gave better storage
results than LDPE bags. The moisture and total sugar content in stored flour
increcascd morc rapidly in LDPE bags than in glass and PET jars while
changes in starch content were not significant. Murukku and Wafers stored in
LDPE bags showed a decrease in starch content. The total sugars and moisture
content of murukku increased over the period of storage in all containcers,
though thosc in LDPE bags showed the maximum increase. The murukku and
wafers stored in glass and PET jars had higher organoleptic quality than those
stored in LDPE bags. Pappads had a shelf life of only 30 days after which

they were subject to mould attack.



