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CHAPTER 4

Objective 3: Preparation of biscuits from malted wheat and -
bengal grem mix with or without grgén leafy powder and
determination of acceptability of these biscuits in comparison
to that of biscults prepared from raw mix

Introduction

Germination of grains, a step in the process of melting, has
been reported to enhance and improvg the quality of grain
nutrients (Dalby and Tsai 1976, Babu 1976, Ganesh Kumar and
Venkataraman 1978, Wu 1982, Krishnamurthy and Venkateraman 1983).
The malted grains have been utilized mainly in the preparation
of weaning foods (Brandtzaeg et al 1981, Malleshi and Desikachar
1982) but no attempts have been made to use the malted grains in
preparation of snacks for school going chilglren, pregnant snd

lactating women and geriatrics.

Bigcuit as a common snack

Blenford (1983) had defined snack as a small processed food
item, sweet or savoury, having adequate shelf life (in excess of
. 8ix weeks without refrigeration, etc.), and ready to be ea.ten
(as is or after minimal preparation, e.g., addition of boiling

water) between, during or in place of meals.

More recently, Delroy (1985) has stated that smack foods
are not designed to be alternatives for the three main meals a

day and their nutrient conitribution should be viewed in that
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light. Snack foods, according to him, should be convenient to eab
involving no preparation time or effort by the consumer, and have

an important role in social gatherings.

7’

Morgan (1983) had emphasized the importance of snacking
because snacks contribute to the energy and nutrient intake of
an individual. According to the 1977 to'78 Nationwide Food
Consumption Survey (NFCS) in USA, snacks provided 20% of the food
energy, 12% of the average protein intake, 16% of the fat intake
and 25% of the daily carbohydrate intake. On en average, the
snackers recéived from snacks 14% of their daily iron intake, 21%
of their magnesium and calcium intakes, 13 to 14% of their
vitamin 4, thiamin, preformed niacin, vitamin By, and 16 to 17%
of their vitamin C and riboflavin intakes. The survey indipated
that for 3 to 5 year old children, the foods most frequently
eaten as snacks, in descending order of frequency, were bakery
products, milk, soft drinks, frult, milk desserts, candy and
bread. For 6 to 11 year olds also, the bakery products topped

the list of the snacks in order of preferencé.

In a survey conducted to find out snacking habit, Gillispie
(1983) reported that 73% of, the respondents had a snack in the
morning, aftermoon or evening. While only 27% of the respondents
never or almost never had a snack at any time of the day. Similar
results have been reported by Morgan (1983) that 59 to 70% of
the US children and teenagers had at least one snack during the
day. These findings suggest that snacking is a common practice

especially among the younger age groups.
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Pasgricha et al (1973) had tested the popularity of a few
snacks such as rice porridge, ragina, bisculits and wheat gernm
ladoo. Biscuits were found to be the most popular snack among
children. The authors emphasized the need to use locally available
foods in the formulation of a recipe because the locally available
foods being familiar are most acceptable as they fit in with the
local food habits and traditions as well as the economic status

of the people.

Menon et al (1980) reported that over 80% of women gave
about 5 to 10 paisa (0.008 to 0.012 §) daily to their children
to buy snacks from the local village shops. Among those that were
bought in the killage shops, biscuits were the mpst'popular ones.
Gopujkar et al (1984) observed that the biscuits available at
tﬁe village shops were of poor nutritional quality. They suggested
that if the quality and nutritive value of biscuits is improved
and the biscuits are made available at subsidised rates to
pregnant and nursing women and to infants and children of the

poor segments, their nutritional status can be improved.

Warren and his coworkers (1983) have opined that products
like cookies and crackers were widely consumed and had relatively
long shelf life and good eating qualities. Long shelf life makes
large scale production and distribution possible and good eating
quality makes cookies attractive for protein fortification for
child feeding programmes, the elderly and low income market
segments., For protein fortification the authors suggested that -

both plant and animal proteins combined or individually might
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be used to fortify the cookies, crackers and snacks. They proposed
that cereals used in cookies and crackers be supplemented with
legumes, nuts and oilseeds to enhance protein guality of the

product. Lo¥enz (1983) had also made similar suggestions.

Many investigators have used different combinations of
cereals, legumes and nuts to produce protein rich biscuits and
crackers. For exaﬁple, Kahn and Penfield (1983} prepared crackers
~_containing 25, 40, 55 and 70% whole grain triticale flour and
demonstrated that triticale flour could be used to produce
acceptable, protein rich crackers. Rao et al (1984) formilated a
recipe for protein r&ch biscuits from jowar, soya bean and skim
milk powder. Sarode et al (1983) explored the possibility of
uging cogbinations of sorghum flour and wheat flour in biscuit . .
preparation. Hernandez and Sotelo (1984) aupplementednwheat flour
With bengal gram or cheese whey in preparation of two kinds of
cookies. Prabhavathi et al (1973) and Prabhavathi et al‘(1974)
ﬁad.used protein rich flours such as groundnut, so}a bean, wheat
germ and pea with wheat flour in preparation of protein rich
biscuits. Ranhotra (1980) had used a combination of cake f£lour
and soya flour to increase the protein content ofltﬁe cookies
whereas Dreher and Patik (1984) had used whole navy bean flour
end navy bean protein rich flour with wheat flour in the
preparation of cookies. Diwan et al (1982)'had used green gram
énd black gram flours with wheat flour in thé preparation of

biscuits.
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Bagic ingredients needed for biscuit preparation

Flour : It has bgen reported that wheat‘ia the only grain which
yields a‘flour capable of being made into a low density baked
product which is constructed of fine uniform cells or vescicles
and has a soft elastic texture (Matz and Matz 1978). However, a
blend of plain and whole meal flours has been used in preparation
of biscuits. The plain flour used in making piachits was enriched

with ealecium, iron snd vitamins (Watson 1984).

Shekara and Shufpalekar (1984) conducted laboratory studies
on the utilization of non~wheat flours in biscult making. They
reporfed that bigcuits of acceptable quality could be prepared
by substituting wheat flour up to 20% with cassava flour or up
to 30% with potato flour. The biscuits prepared using a 60:20:20‘ .
blend of wheat, cassava and potato flours*were also found to be
acceptable. The use of potato flour was believed to help in
~overcoming the undesirable effect of cassava flour such as

fragility, mouthfeel and colour.

Shortening s Pat is used in baked products to make them more
palatable. The characteristics desired of a ahortanins as listed
by Smith (1972) aie.(a) good creaming quality, (b) high resistance
to oxidative rancidity, (¢) high melting point and (d) a 'bland’
or 'good' flavour. Previously, oils and butter were used in
baking but with the advent of hydrogenation of liquid oils,

hydrogenated fats have come into use.
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During mixing, the fat encourages the entrapment and
retention of considerable quantities of air and thus contributes
to the texture of the baked product. Other ingredients being
conatént, increase in shortening gives biscuits of reduced

thickness and increased spread in the oven (Smith 1972).

Sweetners s According to Hickanboftom'(1977) biscuilts without
sweetness would be akin t6 terriyaki sauce without soya sauce.

The presence of sweeiners in biscuits significantly affect the
texture, appearance and flavour of the proauct. Smith (1972) had
enumerated the contributions of sugar to the baked product,
according to him (a) it imparts sweetness, (b) increases tender-
ness, (c) contributes to volume, (d) develops a pleasing crust
colour, (e) creates a proper balance between liguids and solids
‘respongible for contour, (f)‘acts as a vehicle for other flavours,
(g) assists the retention of moisture and (h) gives an attractive

finigh.

Various types of sweetmers that have been used in biscuit
making include cane and beet derived sugars, corn sweetners,
nalt and honey. Although not widely, brown or soft sugars have

also been used in biscuit meking.

Water s Pyler (1973) pointed out that proportion of water used
in relation to flour affects t@é characteristics of the‘dough
such as consigtency, pliability, extensibility and stickiness
which ultimately are reflected in the general characteristics of

the product.
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Matz and Matz in 1976 demonstrated that the quality of water
used as an ingredient can also have an effect on bakery products
because the amount and type of dissolved minerals and organiec
substances present in the water can affect the flavour, colour

and physibal attributes of the finished baked products.

Leavening agents : In biscuit making, cerbon dioxide is of great
importance as it helps to texturise the crumb texture. Baking
powder which is a mixture of sodium bicarbénate and an acid powder
in the approximate rétio of 132 is commonly used as the leavening

agent.

Baking procedures

© Mixing ¢ In the context of biscuit doughs, the term mixing covers
the following distinct operations (a) the blending together of
ingredients to form a uniform mass, (b) the kneading of the mass
to'impart development of gluten from flour proteins in the
presence of water, (¢) the build up of temperature as a result of
work imparted and (d) aerafipn of a mass to give a lower density.
Manley (1983) opined that the quality of a dough is determined
by the recipe, the nature of the ingredienté used and the degree
to which these ingredients are mixed together. |

Baking s Every baking process depends upon heat transfer from a
hot source to the product being baked. There are three means of
heat transfer - conduction, convention and radiation. High

frequency - both induction and ﬁieléctric methods have also been
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ugsed in biscuit making (Whitley 1971). In an ordinary tumnel
oven the greater part of the total heat is transferred to the
dough pieces by radiation and a small amount by conduction’and

convention (Smith 1972).

Within the oven, dough pieces undergo two types of changes,
physical and chemical (Smith 1972, Manley 1983). Physical changes
include (a) formation of a film crust on the dough, (b) melting
of the fat in the dough, (c¢) gas expansion, (d) water converted
to steam and (e) escape of carbon dioxide, other gases and steam.
Chemical changes include (a) gas formation, (b) starch gelatini-
sation (Lineback and Wongsrikasem 1980, Hoseney et al 1983),

} 23]
(¢) protein changes and| caramelisation of sugar and dextrinisation.

Cooling : Biscuits on emergence from the oven are very hot, very
soft and usually very moist. Because of the relatively high
moisture content, the starch remains in the form of gelatinous
paste, dextrine and sugars remain in partial solution and the
shortening is present as an oil rather than as a fat. So almost
every ingredient is in an 'unset' state. But on cooling because
of loss of some moisture and internal heat, the biscuits become

dry and hard (Smith 1972).

Improvement of the nutritive value of biscuit through

Use of cereal-pulse combination s Cereal proteins are known:ito be
deficient in lysine and threonine while pulse proteins are
deficient in tryptophan and methionine (Swaminathan 1979). Steinke

and Hopkins (1983) have opined that legume proteins are excellent
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sources %o balance the amino acid content of traditional cereal
foods, such as corn, oats, rice and wheat and hence can be used
to supplement the cereal proteins. But the amount of legume
protein needed to supplement the cereal protein and/or limiting
amino acids would vary depending on the amino acid content of the
cereal. Heny investigators have shown that the protein of cereal-
pulse mixes is higher taan that of the individual proteins
(Shehata and Fryer 1970, Chatterjee and Abrol 1975, Narayanaswamy
et al 1975, Chandrasekharappa 1979, Pushpamma and Devi 1979,
Juneja et al 1980). - |

Use of malted grains : According to-Whyte (1973) sprouted cereals
can be used in the préparation of various breakfast items, party
dishes, salads, soups, casseroles, pasta products, breads,

" biscuits and muffins. ﬁalted grains have been used in- the
preparation of weaning foods (Brandtéaeg et al 1981, Malleshi énd
Desikachar 1982, Gopaldas ef al 1982), malt extracts (Hynes 1983),
malted foods (Korula et a1t1961, Vaidehi 1983), confectionaries
and breakfast cereals (Hayneés 1983). Wang and Fields (1978) used
germinated corn in the preparation of tortillas and Ranhotra -

et al (1977) used germinated wheat flour in bread preparation.
Recently, Vaidehi et al (1986) have used ragi malt in the

preparation of biacuits.

Addition of green leafy vegetables : Rao et al (1980), Smith
(1982) and Katiyar et al (1985) found that green leafy vegetables
are rich sources of minerals and vitamins and suggested that
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these should form an important component of the diets. The
beneficial effects of supplemgntation of greens to various diets
have been demonsirated by a number of invegtigators. The
improvement in the protein quality of cereals and pulses on
inclusion of green‘}eaiy vegetables haS. been demonstrated by
Talwalker and Patel (1970a), Talwalker and Patel (1970D), Adrian
and Peyrot (1971) and Naik et al (1978).

Devadas et al (1971)’determinéd‘the‘effects'of incorporation
of green leafy vegetables into the school lunch programme on the
nutritional status of the children. The authors observed that
the supplgmentatién with 25g of drumstick (Moringa olgifgrg) or -
amaranth (Amaranthus ggégetieus) leaves for six months improved
the nutritional status of children in terms of growth and
hemoglobin status. Similar results have earlier been reported

.by Anandam et al (1965) in a similar type of study.

In a number of studies beneficial effécts of the contribution
of\gr;en leafy vegetables to calcium, iron and beba carotene
intekes have been illustrated. Rajalakshui et al (1973) had
© demonsgtrated that the caiciﬁm content of fenugreek leaves was
well utilized by preschool children as those fed dhokla with
fenugreek 1eavés in comparison to those fed only dhokla were
superior with regarﬁsato skeletal status as judged by increments
in bone age and cortical thickness of the second metacarpal bone

and fenmur.

Pahwa and Kansal (1980) studied the utiliiétion of calcium
from leafy vegetables, spinach (Spinacea oleracea), fenugreek,
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béngal grem, mustard (Brassica campesfris var. sarson) and radish
(Rzphanus gativus), in rats. Diets contained 30% skim milk powder
or 8% green leaff'vegetable plus 12% casein. The experiment was
conducted for 7 days, preceded by an adjustment period of 3 days.
It was observed that the absorptioﬁ of calcium was ﬁuite‘
satisfactory from all green leafy vegetables except spinach. The
retention of celcium was higher from fenugreék (71.2%) and
bengal gram leaves (74.0%), moderate from mustard (41.2%) and
radish leaves (47.2%) and,poo} from spinach (21.8%){ The

retention of calcium from skim milk powder was 84.6%.

The green leafy vegetableg can provide a considerable part
| of an adultb@ daily requirement for iron, hence the physiologicel
availability of‘the iron of teg green leafy vegetables was
detérmined uging the method of hemoglobin regeneration in anemic
rats by(myejola aﬁd Bassir (1973-75). The relative biological
availability of the iron of the vegetables ranged from 25 to 90%

while that of ferrous sulphate was assumed to be 100% available.

Later, Ifon and Bassir (1978) had reported that iron from

' green leafy vegetables was well absorbed by rats. The efficiency

“,of iron utilization in 8 out of 10 green leafy vegetables used
rangéd from 19 to 36% while that of ferrous sulphate was 43%.,
Two green leafy vegetables had shown poor utilization of their

iron contents (8 to 11%).

Devadas and coworkers (1973a) have also demonstrated that
the availability of iron from emaranth was higher than from iron

tonic and iron salt. All supplements provided 13 mg of iron to
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the diet of the children. The percent increase in hemoglobin
values over initial values was higher in ehildreﬁ whoge diet was
supplemented with amaranth (2&%) than those received iron tonic
(18%) a:nd iron salf (16%) supplementations. 4 similar picfure was
observed in the percent inc:ease of packed cell volume in
children. In another study, Devadas et al (1973b) showed that
amaranth supplementation to the home diet with and without school
lunch, significantly improved the hemoglobin levels of the |
children over an eiperimental peribd of 7 months. However,
amaranth cooked in iron utensil had significantly improved the
hemoglobin values of children over those who received amaranth

cooked in aluminium utensil.

Krishnamurthy et al (1976) evaluated the utilization of beta
carotene from amaranth in 15 preschool children in a longitudinal
study. The study was conducted for a period of 4 months divided
into 4 phases of one month each. In fhe first phase of the study,
balwadi supplement was given to the children along with the hﬁme
diet. In the next 3 phases, 1200 méé of beta carotene with the
supplement was. provided to the children. In_ﬁhe second phase
beta carotene was supplied from 40 g of amaranth, in the third
phase, from 8 g of leaf pﬁoteﬁa and in the fourth phase from one
millilitre of beta carotene standard solution. During the last
3 days of each phase, feces was collected and analysed. The
utilization of beta carotene was calculated by determining the
difference between the intake and excretion. The absorption of -
beta carotene was 61.4% when the balwadi diet was supplemented

with 40 g of amaranth as against 85.4% when the diet was
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supplemented with one millilitre of standard beta carotene
solution. The value for absorption of beta carotene was 76.7%
when the diet was supplemented with 8 g of leaf protein. Since
the utilization of beta carotene from amaranth was 72%dthat of
the standard beta carotene solution, the authors opined that
amaranth leaves may be used to enhance the beta carotene content
of the diets.

Devadas et al (1980) determined the availability of beta
carotene from smaranth in preschool children, in a cross-sectional
study. Forty children were divided into 3 groups, all the groups
received balwadi diet'for one month. Then group one continued $o
réceive the seme diet and groups 2 and 3 received 30 g of amaranth
préviding 1200 meg of beta carotene or 300 meg of retinol. It was
_observed that the absorption of beta carotene was 73%. £rom
amaranth leaves. Serum v;tamin.A levels significantly improved
from 13.9 mcg/dl (unsupplemented value) to 28.7 meg/dl when the

diet was supplemented with ameranth. However in the group given
retinol as the supplement, a higher increase was recorded (from
13,9 to 22.7 meg/dl). Even the blood hemoglobin level showed a
marked increase (2.2 g/dl) in the group fed on amaranth
supplemehted diet as compared to that (1.9 g/di) of group on
retinol supplemented diet..Heneé amaranth has been recommended

to increase the beta carotene and iron contents of the diets.

Jayarajan et al (1980) determined the absorption of beta
carotene from spinach in children. Seventy children between 2

and-6 years of age were divided into 3 groups. On clinical
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examination 12 of the 70 children had clinical signs of vitamin 4
.deficiency such as conjunctival xezosia‘and'bitot spots. All
‘children received a daily supplement of 40 g of spinach which
provided 1200 meg beta carotene with 0, 5 or 10 g'of groundnut
oil. ihe supplements were given along with 50 g of cooked rice
for a period of 4 weeks. Initially, mean levels of gerum
vitamin A were similar in the 3 groups of children (20.4 %o
20.7 meg/dl). Four weeks after supplementation there was a
significant rise in the mean vitamin 4 level in all the 3 groups.
The rise‘in vitamin 4 cancentratién was more markeé in children
whose initial serum vitamin A levels weve below 20 meg/dl than
those who had higher levels. The mean increase in serum vitamin A
was higher in the groups who received additianal fat in the diet,
although the serum vitamin A levels did not vary ﬁhether %he

supplement contained 5 or 10 g of oil.

Devadas (1978) determinedmavailébi;ity of beta carotene from
fresh and dried fenugreek and\drumstick iea%es. The home diet of
pfeschoolers was supplemented for a @efiod of 2 and a half months
with fresh or dried'fenugreek and drumstick leaves or with a beta
carotene tablet to provide 1206 meg per child per day. The rise
in serum vitamin A levels over the initial values was comparable
between the childrén who received standard beta\carotene (60%)
and the fresh green leafy vegetable (63 to 66%) but those who
received dried leafy vegetable exhlbited a smaller 1ncrease in
serun vitamin A levels (55 Vs 60}) The authors concluded that
the response to green leaﬂy vegetable supplamentatlon in terms

'of serum v1tam1n A level was as good asdthe standard beta carotene .



supplenentation.

Rajalekshmi et al (1975) determined comparative availability ’
of beta carotene from different leafy vegetables to thaf of
vitamin A acetate in vitamin 4 depleted rats. Leaves of amaranth
(5 g), colocasia (2 g), drumstiqk'(s g), fenugreek (8 g) and
spinach (6 g) were provided in additi;n to the basal diet to
give 156 to 216 mecg of carotenes or vitamin A/100 g diet so that
the total carotene intake)rangéd from 480 to 700 meg. One group
of rats received vitamin A acetate to provide 150 meg of
vitamin A per 100 g diet so that the total yitamin.& intake was
480 mecg. Serum vitamin A lejels‘as percent of total carofepe/
vitamin 4 intake of rats fed leafy vegetables (2.4 to 5.1%) were
comparable to that of those given vitamin & acetate (3.6%). But
the liver stores considered as percent of carotene or vitamin 4
intakes, varied from.16 to 17% in the case of amaranth and
colocasia to 50% for spinach and 63% for vitemin A. These results
indicated the high physiological potency of beta carotene in leafy

vegetables.

~

Sensory evaluation - methods being used

Govindarajen and Rajalakshmi (1977) suggested that if eny
food has to be accepted it should give the consﬁmer, satisféction
and pléasure. The acceptance of a product by a consumer depends .
on qualities he can readily perceive and expérieﬁce, such as,
the cdlour and appearance, tagte, texture and aroma of foods.
These are the sensdry respbnsés of the consumer to the food. The

measurement of these sensory responses is considered to estimate
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the overall quality of a food material. However, since each
variation of a product or a formulation could be tested at the
consumer level, it became necessary to standérdize copditions of
testing a formulation with a selected(énd_tfained panel under -
optimal conditions (Cauf 1970). The assumption herein is that if
"by sensory testing a product is approved by such a critical\panel,
the consumer who ig generally less critical or sees it as a whole

and not analyfically, will approve the product.

Threshold test : Threshold tests to assess tﬁe ability of
individuals to detecf different tastes, odour and to feel the
presence of specific factors e.g., bite principle or astringency
are used to select and train panel members for evaluating the
quality of products (Swaminathan 1979). According to Amerine et al
(1965) there are two different thresholds, detection and

‘recognition.

The detection threshold has been described as the magnitude
of a gtimulus at which a transition ocecurs from no sensation to
sensation while recognition threshold is the minimum concentration

at waich a substance is correctly identified (4merine et al 1965).

Hardy et al (1981) e&aluated detectibn and recognition
thresholdg in individualé w;th the help of various concentrations
6f test solutions; sodium chloride, sucrose, citric acid and
quinine sulfate. The solutions were tested by forced choice
triangle method. Three drops were consegquently placed on the

tongue in predetermined random order df which 2 drops were of
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double distilled water and one was of the test solution, The °
- subjects were introduce@ to the taste of the doublé distilled
water before the testing begmn. Each subject ﬁas agsked to determine
which of the fhree drops was different and to designate its taste.
Eight different concentrations of each stimulus were presented in
~increasing order. The»éubjects were allowed to sample the solutions
more than once if they were not sure of their responses. When the
subjects either had correctly detected and identified a particﬁlar
stimulus consequtively or had tested all eight concentrations,
they were allowed to begin the next set of stimuli. A correct
response followed by an iﬁcorrect reéponse was assumed to be a
guess. The concentration of the first response of the three
correct responses was considered as the threshold value. The
" threshold values were determined as that point where 50% of the’

" individuals detected or recognised a particular taste.

Whether nationélity would influence taste thresholdswas
‘ihvestigated by Druz and Baldwin (1982). Six acqueous solutions
of sucrose, citric acid, caffeine, and sodium chloride were
prepared. Panelists were presented 2 samples at a time,of which
one was distilled water and the other was the test solution. Thé
order of serving pairs and samples within pairs was randomized.
Additionally, the order of presentation for each primary taste
series was randomised for each panelist. Panelists were asked to -
idenfify the samples with’the most intenge taste wifhin each
pair. All 6 pairs of samples from each of the 4 primary taste
series were evaluated at each of the 4 panel eessioﬁs. The results

indicated that the taate'thresholds for/the acqueous solutions
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did not differ among panels from Nigeria, Korea and the United
States.

Johngon and Clydesdalé (1982) provided panelists with
different concentrations of sucrose solutions in ascend;ng or
déscending order. Bach judge was pfesented with one of the lowest
sucrose concentrations and instructed to respond with a 'yes' if
sweetness was detected or 'no' if it was not. Afte; each negative
regponse, another sample with a higher sucrose concentration was
presented for evaluation until the judge responded with two
cogséqutive ;yes' replies. This was the ascending series of
" solutions. A deseendinguserieé was then,presented beginning with
a sagple two concentrations higher than the'lasf 'no' resgponse.
Two consequiive negative responses following a 'yes' marked the
end of the descending series. The stimulus threshold for each
series was caleulated as the sucrose concentration, midway between
the sample where the verbal response changed from 'yes' to 'no!
or 'no' to 'yes'. The panellsts had to undergo 10 evaluations of
both the ascending and descendlng series (5 each). Stimulus
threshold was taken as the minimum sucrose concentration at which
a sweet taste can be detected. The stimulus threshold of each
individual was calculated for each -ascending and descending series
by an arithmatic average of these 10 values to give the subjects

overall stimulus threshold for‘sweetness.

Triangle test ¢ In thié test, three samples, two identical and
one different are presented to the panel for idantification of

the odd sample. The triangle test is used for product development

e
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and improvement and quality control; for measuring the sensory

- properties of foods, for determination of difference and direction
among samples and for training and selecting judges (Amerine et al ‘
1965, Swaminathan 1979, Sosulski and Fleming 1979, Fritzers 1981,
Gatchalian 1981, Hayashi et al 1981).

Sosulski and Fleming (1979) used triangle test to establish
the reliability and competence of the groups. The panelists were
éresented with breéds prepared from composite flours and were
asked to identify the odd sample and to indicate the degree of
difference between the @upiicate and odd sampies. The panel
members who could not discern the sampleé were eliminated from
further tests. Heyashi et al (1981) had used triangle test for
taste panel assessments. All the taste panel assessments, i.e.,
omigsion and addition tests were run by the triangle difference
test in which a set of test solutions (one odd and ‘2 duplicate
samples) were presented at room temperature, to each panel member
who was instructed to identify the odd sample. The number of
correct answers was statistically précessed using the table of

criﬁe:ion for the triangle difference test.

Scoring test : In the composite scoring test, the scores are given

- for various quality characteristics of the product such as colour,

congistency, flavour and abgence of defects and the total score

is taken for overall acceptability of the product (Swaminathan
1979) .

Garcha et al (1971) had evaluated sweét and salty biscuits

containing 5% sarson leaf protein for appearance, flavour, texture,
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taste and acceptability by scoring test. Bach charactgristic was

scored out of 100 and mean score for ééch characteristic was

calculated for comparison between sweet and salty biscuits.

Sarode et al (1983) evaluated biscuits by multiple scoring
method. Each charscteristic such as appearance, texture, flavour,

taste and acceptabmlity was scored on a 10 pomnt scale. Average

total score out of 50 was recorded for acceptabillty comparigons.

Scoring system haS~been used by Vaidehi et al (1986) for the
sensqu evaluation of biscuits made of ragi, malted end unmalted,
flour and oil seed flour blends. The biscuits were scored for

appearance, textuie, aroma, flavour and overall eating quality

on a scqfing systeﬁ ranging from 1 (very poor) to 5 (very good).

Juneaa et al (1980) determined the acceptablllty of chapatles
by scoring test. Code numbers were glven to different types of
chapaties and each type was evaluated thrice. Each day the judges
were served with 2 Qifferent types of'ebapaties‘and they were
asked to score the chapaties for colour,.tasfe, dnnenesé, chewing
and overall acceptability by using a score card bear:m° scores
from 1 to 7 for strongly favourable to strongly unfavourable.

The mean scores of the sensory evaluation for each characteristic

_ were then calculated.

ﬁedonic scale ¢ Hedonics relates to the bsychology of pleasurable
and unpleasant states of consciousness. In hedonic scaling
affective responses, i.e., psychological stgtes of likes and

dislikes are measured on a rating scale (Amerine et al 1965).
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The ratings for each sample are giveﬁ numerical values ranging
from like extremely (9) to dislike extremely (1) for ease in
statistical analysis. The hedonic scale can be used in research

laboratories to ascertain the acceptabillty of. new products

(Swamxnathan 1979).

‘Hedonic sea}e‘has been used by Taur et al (1984b) to
'organoleptically evaluate 5 vgrieties éf chips for the quality
attributes such as cdlodr, flavoﬁr, taste, texture and overall
acceptability on a 5 point‘scale.'The scores givén'by the judges
were statistically anal&aed for significant differences between
the means of each attribute. Druz and Baldwin (1982) had '
evaluated ‘tomato juice and apple sauce on a 5 point hedonic ;cale

w‘F/;Ln whlch the phrase “11ke very much" was asgsigned a value of 5
and "dislike very much" was given a value of 1. Meimban et al
(1982) and Gandhi et al (1983) used a 9-point hedonic scale to
evaluate the acceptability of’food p:oducts. Ratings ranged from
like extremely or very good to dislike extremely or extremely

poor, the higher scores indicating better qualities.

Acceptability trials
Acceptability trials are conducted on the potential consumers

to determine the acceptability or preferencé'of products. In a

number of trials, the acceptability of a product has been

determined by its intake at one sitting.

Inamdar (1980) and later Tajuddin (1981) had conducted
acceptability trials on malted and roasted ready to eat (RIE)
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mixes. The malted RTE mix was considered more acceptable because

its mean consumption was significantly higher than that of the

roasted RTE mix,

In contrast, Master (1981) had prepared malted and roasted
' RTE mixes from 80 g of wheat,'bgngal gram and éroundnut,(4s1z1)
mix and 20 g of jaggery and compared their acceptability on
children (1 to 3 years). The mean intake of malted RTE mix was
101 g while that of the roasted RIE mix was 109 g indicating
better acceptability of the roasted RTE mix as compared to fhat
of the malted RTE mix, - '

Nayak (1983) determined the acceptabiiity of biscuits
prepared from mixes based on malted and foagted wheat and bengal
gram (4:1). The formulation consisted of 40 g mix, 40 g jaggery
and 20 g hydrogeﬁated fat. The weight of one biscuit was
approximately 8 g. Feeding trials were done for 2 days with-an
interval of a day in between. The mean intaﬁe of biscuits prepared
from malted mix was 66 g in comparison to 61 g of biscuits '
prepared from roasted mix. The results revealed that both the’
types of biscuits were equally acceptable and that malting of

wheat did not lead to any improvement in the intake of biscuits.

Pasricha et al (1973) conducted acceptability trials on
presch&olers on pressed rice ladoo, barfi, maize puttu, Jowar
~upma, wheat germ ladoo, jowar and bajra kitchri end biscuits.
BEach product was fed to the children for ome day. The criteria
for acceptance were : (a) 75% of the children under study should

eat the product and (b) each child should be able to consume the
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portién served at one sitting. All the recipes were fddnd to be

accepted by all children, biscuits were liked the most.

In nutshell, biscuits, cookies and crackers have been found
to be very\popular gnack items (Pasricha et al 1973; Menon et al
1980). They have relatively long shelf life and good eating
qualities. The nutritive composition of biscuits can be improved
by (a) the use of cereal-pulse combination, (b) use of malted

grains and (c) addition of green leafy vegetables.

For sensoxry evaluatiqn of products, scoring tests (Garcha
et al 1971, Juneja et(al 1980, Sarode et al 1983, Vaidehi et al
1986) and hedonic scales (Méimban et al 1982, Gandhi et al 1983,
Taur et al 1984) have been usged.

1

Acceptability of products has been determined by many
investigators (Rau et al 1975, Inamdar 1980, Tajuddin 1981,~
Master 1981, Nayak 1983) by the emount of intake at a 'sitting'.

This study aimed atm@réparation of.a snack, viz., biscuitbs
' using mixes prepared from malted and raw wheat and bengal granm
with or without green leafy vegetables with the objectives of
(a)~£o prepare biscuits from mixes-containing jaggery as the
sweeteniﬂg agent and fenugreek or colocasia 1eaf\powder_as
mineral and vitamin enhancers and to pretes% the bigcuits on

- children and their mothers iﬁ an attempt to standardize the
recipe, (b) to carry out sensory evaluation of the biscuits in
the laboratory,and (c¢) to conduct acceptability trials of the

biscuits on children.
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Materials and methods

Preparation of biscuits from wheat and bengal gram mix conteining

'jaggery as the sweetening agent

Ingrediénts used in biscuit preparation

Mix prepared from’malted wheat and bengal gram ¢ The pogsibility
of using a cereal~pulse combination in biscuit making has been
discussed by Warren et al (1983) and Lorenz (1983). Wheat (amber
coloured grains) and bengal gram (desi, brown coloured grains)
commonly used cereal and pulse iﬁ Gujarat, wefe malted o enhapce
 their nutritive quality (Babu 1976,\Da1by and Tsai 1976, Ganesh
Kumar and Venkataraman 1975, Jaya and Venkgtaramaﬁ 1980, Wu 1982,
Krishnamurthy and Venkataraman 1983), and were used in biscuit
preparation. The essenfial amino acid pattern of wﬁeat and\bengal
gram (4:1, by\weight) mix protein is éiven ;n Table 13. The table .
also shows that the chemical score of the mix (71%) was higher
than the chemical score of wheat (50%) and was close to that of
bengal gram (73%). |

Green leafy pbwﬂer ¢ The chéice of green leafy vegetable was
based on the followiﬁg 6riteria, (2) it should be comﬁonly used
in Gujarat, (b) it should be fairly cheap when in season, (c) it
should be specifically rich in calecium, iron and beta carotene,
(d) it should be preferably low in oxalic acid and (e) it could
be dried and stored for further use. Fenugreek and colocasia
leaves satisfied these criteria. Since fenugreek leaves are -

commercially available in dry form and are commonly used in

s
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Gujarat not only as a vegetable but are also incorporated into
~unleavened breads called 'teplas', fenugreek leaves were the
first choice. - ' ‘ -

Sweetening égent ¢ Sugar or jaggery (crude brown sugar) was used
as the sweetening agent. Later, jaggery wés preferred over sugar
in biscuit preparation because it imparts its own colour and
flavour to the biscuits, helps in masking the flavéur of green
leafy vegetable if incorporated into biscuits and ié relatively
lower in cost compared to sugar. In addition, it is nutritionally

superior 1o sugar with regards to calcium and iron contents.

Sho:tening ¢ Vanaspati, hydrogenated vegeétable oil, wag used as

a shorteniﬁg agent in biscult preparation.

lalting procedure

As described in Chapter 3, wheat and bengal gram were ‘
cleaned, aﬁd weighed separately in the ratio of 4:1. The grains
were soakedinthrice their volume of water for 12 h. The water was
then completely drained out. The grains were tied loosely in a
moist muslin cloth and kept for germinatiog'for 48 h at 28°C
(17 to 38°C). The grains were tuﬁned in and turned out every 12 h

to facilitate aeration.

Germination was terminated by drying the grains on a wire
mesh rack for 2 h. After the evaporation of superficial moisture,
the grainé were dried to the core in an oven at 70+5°C for 9 to

11 h. The dried grains were milled in a mini flour mill in the



laboratory. Whole flour (100% extraction) was used in the

preparation of biscuits.

Drying of leaves

- Penugreek leaves obtained from’the local market were washed
and their stems were removed. The leaves were formerly air dried
for 2 h and later oven dried at 60°C. The dried leaves were

powdered and used in the preparation of biscuits.

Colocasia leaves obtained from the local market were washed
and_wiped dry. The mid ribs and the prominent side ribs were
removed with a stainless steel kmife. The leaves were air dried
for 2 h and then oven dried at 60°C. The dried leaves were

powdered and used in the preparation of biscuits.
The nutritive value of fenugreek and colocasia leaf powders

displayed below reveals that the leaves are rich in calcium, iron

Natritive value® (per 100g) of fenugreek and colocasia leaf powders

Calecium I;an Carotene Fibre Protein Oxalic

acid
(mg) (ng) (meg) () (&) (mg)
Penugreek 2,577 . 107.7 15,269 7.2 28,7 .85

leaf powder

Colocasia ~ o
loaf powder® -1:579  109.0 52,612  11.4  24.8 225

8Gopalan et al (1985)
bMean values of green and black varieties of colocasia leaves
®VYalue of green variety of colocasia leaves
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and beta carotene with fairly low oxalic acid contents. Both the
leaves are commonly used in Gujarat and can be dried, powdergd
aﬁd sfored for futﬁre use. Colocasia leaves are of two varieties,
black and green (Gopalan et al 1985). In the open market the leaves
are noct available as of one pure variety hence average values for
calcium, iron, beta carotene, fibre and protein contents of both

varieties were used for calculation purposes.

Preparation of biscuits

\ Bigcuits using malted mix were prepared with or without
fenugreek leaf powder. Many recipes for biscuits have been
formulated coﬁtaining green leafy vege?ables (Pushpamma and
Geervani 1981). In the present study the recipe of NIN (1978) for
biscuit preparation was used with modification, that instead of
20% (dry weight basis) jaggery 15% of sugar was used. The

ingredients used in biscuits preparation are displayed below:

, Biscuits
Recipe Sweet _Salty
- 2 S N - A S
Ingredients (g) :

Halted mix 78 80 93 9%
Vanaspati 5 5 5 5
Ground sugar 15 15 - -
Salt - - - to taste to taste
Fenugreek leaf 2 - 2 -
powder T
Baking powder 0.25 0.25 0.25 0.25

F = fenugreek leaf powder
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Proceduré : The dry ingredients (flour, leaf powder and baking
powder) were sifted,together.~The shortening was creémed with
ground sugar. The dry ingredients were addeﬁ to the creamed mixture
and were kneaded using optimum amount of wéter to prepare the |
dough. The dough was rolled out and cut into circles. The biscuits

were baked in an oven at 200°C for 10 min. . ,

Preliminary organoleptic evaluation of . the biscdits

'The fenugreek 1gaf powder incorporated into the biscuits at
2% level provided 52 mg of calcium, 2.2 mg of iron and 305 mecg of
beta carotene. The biscuits were subjected to organoleptic
evaluation (a) to modify the\recipe, if necessary, in order to
obtain an organoleptically acceptabie biscuit, (b) to find out
whether the children (3+ years) will accept biscuits containing 4
green leéfy vegetable, (c) to arrive at the,aqceptable level of
green leafy vegefable to be included in the biscuit, (d) to explore
whether their mothers would like to purchasge the biscuits if made

available in the market.

In order to investigate if the recipe needed any modifications,
the staff members and the Ph.D. students of the Department of Foods
and Nutrition, Paculty of Home Science, M.S. University, Baroda,
were requested to evaluate the biscuits for detectable bltterness,
after taste, flavour and crispness/hardness. The card glven to the

evaluators was as shown below:



Name @ S Date - ¢

- Regponses
Sample 1 Sample 2

Characteristic

Detectable bitterness
After taste )
Flavour .
Crispness/hardness

Any other

The organoleptic evaluation of biscuits with and without
fenugreek leaf powder revealed that the sweet bigcuita weré
preferred to the salty ones. Similar observation had been made by
Garcha et al (1971) that organoleptically, the panelists preferred
sweet biscuits over salty biscuits containing 5% sarson leaf
protein. In the present study, all the evaluators stated that
biscuits with fenugreek leaf powder had unacceptable bitter taste;
_after taste and flayour. Some of them found the biscuits less

sweet and hard.

Therefore, the recipe was modified by reducing (a) the
fenugreek leaf powder from 2 to 1% and by increasing the (b)
shortening from 5 to 10%, (c)\sugar from 15 to %0% and (d) baking
powder from 0.25 to 0.5 g. 4& a corollary, in one lot of biscuits,
the fenugreek leaf powder wa% boiled and then incorporsted iﬁ an
attempt to destroy the bitter component of the fenugreek leaves.
Also, 2 teaspoons of limevjuice were added in the prebaration of

salty biscuits containing 1% of fenugreek leaf powdér.
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The biscuits were organoleptically evaluated as deseribed
earlier. The results revealed that (a) the biscuits prepared from
1% fenugreek leaf powder gtill had unacceptable bitter taste and
after taste, (b) the biscuits remained unacceptably hard, (c).the
bisculits prepared from boiled leaf powder were better accepted
than thoge containing dried fenugreek leaf powder aﬁé (d) the
addition of lime juice made no appreciable difference in the
taste of salty biécuits..As the biscuits had an wnacceptable
taste it was therefore thought that jaggery be used instead of
,sugar to mask the unacceptable taste of fenugreek leaf powder,

and the fat content be further increased. -

In another attempt, sweet blscults were prepared using 40%’\
Jjaggery, 15% shortening and 1% fenugreek leaf powder and eweet~
salty biscuits were prepared using 30% jaggery, 15% shortenlng,
1% fenugréek leaf powder and salt to tasfe. These biscuits were
organoleptically evaluated by the same evaluators using the
Eriteria described earlier. Sweet ﬁiscuité were preferréd over |
sweet—-galty ones. The bitter taste of the fenqgreek leaf powﬁer’
was perceptible even when included at 1% lévei..&t 1% level,
fenugreek leaf pow@er provided 26 mg of calcium, 1.1 mg of iron
~and 153 ncg of carotene. Considering that“the inblusion,of
fenugreek leaf powder- into the biscuits at such a low level wogld
not Eruvidé any nutritional benefits, colocasia }eaveé were used

ingtead.

The coloca31a leaf powder was 1ncorporated into the recipe

at 1 and 2% levels to determlne whether the biscuits with
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colocasia leaf powder would at all be acceptable. The biscuité

prepared using the same recipe and‘subjected-to qrganoleptic

evaluation as previously described were found to be equally

acceptabie at both the levels of colocasia leaf powder, But in

~ order to further increase the calbricf%aluehand impro&e the

texture of the biscuits, the shortening was increased from 15 %o

20%.

Y

Finally, biscuits containing 39 g of mix, 1 g of colccasia
leaf powder, 40 g of jaggery énd 20 g of shortening were ﬁrepared.

The biscuits were found to be acceptable by the panel members.,

-

' These biscuits were then pretested on children and their mothers.

Pretesting the biscuits on chlldren and their mothers

In order to find out &hether children (3+ years) will accept
the biscuits containing a green leafy vegetable and whether their
mothers would like to purchase the biscuits if made available in
the‘market, the biscuits were preteste@ on children ahd thei? .

mothers.

-4 preliminary t;ial to know whether biscuits céntaining
green leafy vegetable would at all be acceptable was conduoteq
on balwadi children. The biscuits containing 1% colocasia léaf
powder were prepared in the laboratory, and were pretested fof
acceptability 6n 4 to 6 year old balwadi children of the -
Department of Child Development, Faculty of Home Science, M.S.

University of Baroda, Baroda.
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Each child received 2 biscuits and if the child ate both
the biscuits and asked for more, the biscuits were considered
to be acceptable. All the children (15) consumed 2 biscuits each
and demanded more which indicated that the biscuits with 1%

colocasia leaf powder were acceptable.

The Windsor Biscuit Factory, Baroda, was then requested to
prepare piscuits containing colocasia leaf powder based on the
recipe that had been standardized in the laboratory, to find out’
the feasibility of the production of these biscuits on a
commercial basis. The biscuits with 39 g of mix, 1 g of colocasia

leaf powder, 40 g of jaggery and 20 g of vanaspati were prepared.

The acceptability of the biscuits was evaluated on 10, three
to five year old children 'of another balwadi. Each child was given
5 biscuits in the beginning and was asked to feel free to demand‘
more. The intake of biscuits ranged from 4 to 7 at one sittiné.

All- the children, except one, liked the biscuits.

The mothers of these children were requested to evaluate the
biscuits for appearance, colour, mouthfeel, crunchiness, taste
and after taste. The consumption pattern of Eiscuits in their
families, and whether they would buy these biscuits if made
avallable in the market was found out with fhe help of an
interview schedule. One biscuit was given to each mother for

testing. The results are presented in Table 14. .
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Table 14. Responses of“mofhers to the
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interview schedule

Sr. . . No. of acceptable/
No. Characterlstics(Questlons Yeos responses
Appearaneé 8
Colour 3
Mouthfeel ‘,Ho response
Crunchiness - No responsge
Taste 10
After taste 10

Te Did you like the biscuits? 10

2. Do you think your child will 10
like these biscuits?

3. . Do you buy biscuits from the 9
market? ,

4. Will you buy these biscuits if
these are made available in
~the market at the
a) same cost 8
b) higher cost 2

5 Will you prepare the biscuits

. at home if you are taught how 0
$o make them?

6. Do you use green leafy ‘
vegetablesin routine family . 8
meals?

a) How often
(i) every day
(ii) +twice a week 1.
(iii) once a week 6

(iv) any other (sometimes) 1
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Table 14 contd..

Sr. No. of acceptable/

No. Gharactgristlcs/Questians Yes responses
b) Why do you use them ,
(i) easily available .. XNo response
(ii) cheap No response
(iii) rieh in minerals and
vitamins No response
(iv) any other - ' Taste, variety, do
: not think before
buying
Te . Did you realise that green '
leafy vegetable was : 2
“incorporated ir-the biscuits?
8. Do you think these biécuits

. are nutritionally superior to
. thogse without a green .leafy
vegetable?

No response

411 the ten mothers found these biscuits acceptable in terms
of taste and after taste characteristics. However the appearance
was acceptable to only 80% of them and the cblourvto only 39%;
None of the mothers coﬁld}respbnd\to characteristics such as
mouthful aﬁd crunchiness probably these two characteristics were

not well understood by the mothers.

All the m§fhers liked the biscuits, anﬁ were of the opin;on-

‘ éhat their children would also like these biscults. Ninety percent
of the mothers buy\biscﬁits from the market. Eighty percent of

the mothers said that they would buy these biscuits if made

( available at the price of the commercial biscuits although 20%
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of them even agreed to buy these bigcuits if available at a
relatively higher cost. None of the mothers however expressed
willingness to prepare biscuits at home due to lack of time.

Eighty percent mothers stated that they used green leafy vegetableé
in the routine family meals, of those who used green leafy
vegetables, 75% used once in a week, 12% tﬁicg in a week and 12%,
sometimes. Bighty percent of the mothers could not make out that
green leafy vegetable was incorporated into the biscuits. None of
the mothers were found to be aware of the nutritional importance

of the green leafy vegetable.

After having pretested the biscuits contaihing colocasia
leaf powder on children and their mothers, an attémpt was made
to increase the level of colocagia leaf powdef for nutritional
benefits. Thus another study was planned to determine the optimum
~level of colocasié leaf powder to be incorporated into the
biscuilts. The biscuits were prepared containing 2 to 10% colocasia

leaf powder and were subjected to sensory evaluation.

Sensory evaluation of the biscuits 'in the laboratory

The junior M.Sé¢. students of the Faculty of Home Science,
Baroda, were requested to undergo the training tests of sensory
evaluation. The panel members were selected on the basis of
threshold test, the selected members were trained through- the
triangle test to detect differences among the biscuits. The
trained panel evaluated the biscuits by compogite georing test

and hedonic scale.
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Threshold test : The identification ﬁhreéheld test was used to
select'theAPadél’members; For threshold tests, sweet and bitter
solutions were prepared at the concentrations given by Swaminathan
(1979). Nine concentrationsz (Table 15) of éucrﬁse solutions used
in" the present gtudy ranged from 0.0002 to 0.0512 M (0.007 to
1.753%) and six concentrations of caffeine solutions from 0.00005
to 0.0008 M (0.001 to 0.016%). Various concentrations of sucrose
and caffeine/quinine sulfate solutions have been used for
threshold tests. Hardy et al (1981) had used -8 concentrations of
gucrose ranging from 0.20 to 1.60% snd of quinine sulfate
ranging from 0,0003 to 0.0024%. While Druz and Baldwin (1982)
had‘usedvsix concentrations of sucrose and caffeing ranging from
0.009375 to 0.3% and 0.00025 to 0.008%, respectively. Johnson
and Clydesdale (1982) used 7 sucrose:concentrations ranging from
0.001 to 0.029 M. The concentrations of sucrose and caffeine
solutions used in the present study (iablé 15) were comparable
to those used by other'investigators (Hardy et al 1981, Druz and
Baldwin 1982, Johngon and Clydesdale 1982).

~

Solutions of sucrose and caffeine were prepared in distilled
water 24 h prior to testing. The-solutiqns werextransferred into
numbered bowls and were arranged in the increasing order of |
concentrations of the test solutiaﬂéf Bach banel member was
provided with a score card.-(Appendix 1) and was asked to identify
the'taste and give<an intensity,score-to,thevsolutionsy as per
the intensity scale shown on the score card. The intehsit& gcale
ranged from 0 to 5 (0 = none or the taste of pure water, ? =

different frdm‘wafer, but taste quality not idemtifiable,
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Table 15. Concentrations of sucrose and caffeine solutions
used for threshold test
Solution Sweet (éucrose) Bitter (caffeine)
No. Holarity % Molarity %
1 ' 0.000# 0‘.007 0.00005 0.001
2 0.0004 0.014 0.0001 0.002
3 0.0008 0.027 0.0002 0.004
4 0.0016 0.055 0.000§ 0.008
5 0.0032 0.110 0.0006 0.012
6 0.0064 0.219 0.0008 0.016
7 0.0128 0.438
8 0.0256 0.877
9 0.0512 1.753
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X = threshold very weak or taste identifiable, 1 = weak taste,

Ly

2 = mild taste, 3 = strong taste, 4 = very strong taste and
5 = extremely strong). The subjects were allowed to sample the
sqlutions more thap,once if they were not sure of thair scores.
Rinsing of mbufh with water was recommended between samples.
When the subjects had finished scoring one sef‘of stimuli they

wefe allowed to begin the next.

The i&enti:ication threshold test was conducted for 6 dayé.
An arithmetic average of.ﬁhesélé values was calculated to give
 the subjects overall identification threshold for sweetness and
bittermess. A group identification threshold was calculated from
the averages of the individual overall identificat;bn thresholds.
The variability of responses<for each ﬁember within the calculated
group threshold was determined from.the standard error of the
mean. Percent correct response for each trial per individual was
calculated., Average percent correct response for’all the six
trials for one individual was calculated to give an overall
pércent correct responge for sweetness and bittermess. 4 group
percent correct response from the averages of all the panel
members was then calculated. Out of the 28 subjects who had
undergone the threshold tests, 17 subjects were selected. The
selection:of subjects was based on their ability to identify the
taste stimuli and their consistency in identifying the taste at
the same concentration at least twicé in gix trials' in both the -
taété stimuli. The subjects who ha& threshold wi%hin the
concentration provided for sucrose (less than 1.753%) and caffeine

(less than 0.016%) and who were considered consistent were
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sélected for the triangle teat. Seventeen subjects were selected

for the triangle test.

The group identifiable threshold values were found to be
" 0.261 snd 0.005% for sucrose and caffeine solutions, respectively

(Table 16). The thréshold value for sucrose solution was

Pable. 16, Identification taste $hreshold values expressed
-as percent concentration and percent correct
responses of 17 panel. members

Tasgte
Sweet Bitter
. Group identification 0.26140.036 . 0.0051+0.001
threshold (%)
gorrect T )
Group percent/responses 75.3+3.926 : 80.8%2.423

-

comparable to that observed by Johnson end Clydesdale (1982) and
Druz and Baldwin (1982) but was lower than that observed by
Hardy et.al (5981). The latter authors had reported a recognition
* threshold of 0.830% for sucrose solution. Likewise, the thresholh
value of 0.005% for caffeine was lower than that reported by Druz
and Baldwin (1982).. |
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Triangle test : The triangle test was used to train the panel
menbers on product differentiation and to determine if significant
differences existed between the samples presentéd %o the panel
members (Larmond 1982). A total of five evaluations were
conducted. In four tests, biscuits containing colocasia leaf
powder incorporated\at 2 levels were evaluated. The amount of
colocasis leaf powder varied from 2 to 10%. In one of the tests
biecuits containing 10% colocasia leaf powder prepared fiom either“/
malted or raw mix were evaluated. The comparisons were made
between biscuits containing 2 or 3%, 3 or 5%, and 5 or 10%
colocasia leaf powder and also between biscuits prepared from
malted or raw mix containing 10% colocasia 1eaf powder. Three.
bigcuits, two of identical and one of different type were
presented‘simnltaneously to the panél members. The panel members
were allowed to taste the samples more than once if they were -
doubtful of their judgements and to rinse their mouths before
tagting each sample. The panel members were presented with a card
-(Appendix 2) and were asked to mark the odd sample. The test was
conducted in a room and panel members were allowed in the room one
at a time. The biécuits ﬁere presented under colourea light to
mask the differences produced in the colour of the biscuit due -
to different concentrations of greens used in biscuit . preparation.
In test one, biscuits containing 2 or 3% colocasia leaf powder
were presented to the panel members. The number of correct
answers was 3tatisticaliy processed’ﬁsing the table of criterion
for the triangle difference test (Larmond 1982). It was observed
that only 3 out of 8 panel members could identify the odd sample
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indicating that no significant differences existed between the

biscuits containing 2 or 3% colocasia leaf powder (Table 17).

Table 17. Difference analysis® of responses for the triangle

test
Test Biscuits No. of  No. of  Statistical
Yo, .tasters correct significance
: . answers '
1. 2% or 3% colocasia ‘
biscuits 8 3 NS -
2. 3% or 5% colocasia \ .
biscuits 15 2 NS
3. 5% or 10% colocasia , ,
biscuits . 8 1 S¥%
4. 5% or 10% colocasia
biscuits , 14 12 Su¥w
5. 10% colocasia malted
or raw mix biscuits . 16 11 S¥¥

8Larmond (1982)

¥S = Non Significant = |
*% = Slgnificent at 1% level of significance
*%% = Significant at 0.1% level of significance

Similarly in test 2, when biscuits containing 3 or 5% colocasia

' leaf powder were tested by the panel members (Table 17) no
significant,difference'wasffound‘between the ‘two samples. In tests
3 and 4, where biscuits containing 5 or 10% colocasia leaf powder

were evaluated the results indicated that there was a significant
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difference between the two types of biscuits indicating that
biscuits containing 5% eolocasia’leaﬁ powder could be
differentiated from those containing 10% colocasia leéf powder
(Table 17): In test 5, where the level of green leafy vegetable
was kept constant at 10% and mixee made from malted or rew wheat
and bengal gram were used, again a significant difference,between‘

the biscuits was observed.

Composite scoring test and hedonic scale : The purpose of these
tests was to determine the level at which {the colocaslia leaf
~ powder in the biscuits would be best tolerated by the panel

members.

In 3 tests, biscuits containing colocasia leaf powder at 5
and 10% 1§vels were evaluated. The(panel members were provided
with both types of biscuitsjsimnltaneously in one test. in the
composite scoring test, the biscuits were évaluatéd for appearance,
texture, after taste, leafy flavour and acridity (irritétion in
" the throat). Scores were alloted to various characteristics and

the total score was. 50. Higher scores were given to those
characteristics that were expected to haﬁe a greater bearing on
the sensory properties of thé biscuits. 4 score card was given
. to the panel members for evaluation of biscuits (Appendix 3).
Scoring test has”been used by many investigators to test the
acceptébility of the biscuits (Garcha et al 1971, Meimban et al
1982, Kahn and're:;field 1983, Sarode et al 1983).

For the hedonic scale, a 9 point scale ranging from like
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extrenmely (9) to dislike extremely (1) was used. The hedonic
scale used in the present study is given in Appendix 4. The
scores were statistically amalysed by students 't' test (Snedecor

and Cochran 1968) and trend analysis (Bdwards 1960).

From the results of the triangle test, it was clear that
the subjects could not diﬁferentiate between the biscuits
containing 2 or 3 and 3 or 5% colocasia leaf powder (Table 17).
Considering that the biscuits containing 5% and less than 5%
colocasia ;eaf powder had comparable sensory qualities, in the
next set of tests the possibility of incorporaﬁing colocasia leaf
powder into biscuits at a level higher than 5% was explored in an
attempt to meet a 4 to 6 year old child's recommended daily

allowances for calcium, iron and carotenes.

In 3 tests, 5 and 10% colocasia-malted mix biscuits were
evaluated for appearance, texture, taste, leafy flavour, after
taste and acridity. The mean scores of each characteristic of 5
and 10% colocasia leaf powder containing biscuits are presented
in Table 18. Although the mean values of total scores of 10%
colocasia biscuits were sgignificantly smaller than those of the
5% colocasia biscuit in 2 out of 3 tests, but the scrutiny of
the mean scores for various characteristics revealed that except
for scores for texture, tagste and after taste no significant
differences were obgerved beiween the mean scores of any of the
characteristics of 5 or 10% colocasia leaf powder comtaining
biscuits. The trend analysis of the data revealed that there wasg

no trend in any of the tested characteristics in the 3 dgys’ trial



- i

i
155

Table 18, Means and staﬂdard errors .of* the composite. scoring test scores

Appea~ Texture Taste

After Acridity

Pest Devel of Total - Leafy
No. colocasia 'scores rance flavour taste
leaf - ) - (
powder in , ‘ ’
biscuits ~  (50) (5) (5) (15) - "(10) (10) (5)
1. . 5% 34.29 3.57  3.36 11.57 6.21 6.93  2.64
10% 30,64  3.00  2.79 9.93 5.93 6,50 2,50
'4' values 1.914  1.657 1.833 2.307 0.297  0.801 0.251
. NS NS NS~ NS NS NS
2. 5% 34,78  3.31  3.23  11.38  6.69 7.46 2,69
‘ £1.350 40.175 $0.201 £0.525 $0.624 - 30.268 30.444
10% 30.38  2.92  3%.08 9,77  6.08 6.23  2.31
#1.635 - #0.265 £0.288  £0.717 40.459 £0.342 10.414
15! values 2,076  1.226 0.427 1.811 0.787 . 2.828 0.626
) Ns .. NS NS NS us
3. 5% 33.31 3.08 3,62 11.08 6,31 6.77 . 2.46
+1.416 30.211 0.180 +$0.560 +0.485 30.521 40.386 -
0% - 28.T7T ~ 2,77 2.92 8.92 6.23 5.85 2.08
4#0.885 40.166 40.239 +$0.383 40.455. . #0.355 40.309
15" values 2.719° 1.157 2.349 3,181 0.120  1.460 0.768
NS - : NS NS NS
NS = Non Significant
* = Difference between means gignificant at 5% level of significance
**% = Difference between means significant at 1% level of significance

Pigures in parenthesis denote scores allo"ced to each characteristic
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for biscuit evaluation (Table 19). However the total scores and
scores for texture and taste of the 5% colocagia-malted mix
biscuits were significaﬁtly higher than those of the 10%
colocasia-malted mix biséuits although the scores for appearance,
leafy flavour, after taste and acridity of the 5 end 10%

colocasia~-malted mix biscuits did not differ significantly from

‘each other., The results gave an indication that 5% colocasia-

malted mix biscuits were more acceptable than 10% colocasia-malted

mix biscuits.

In the 3 tests, biscuits containing 5 and 10% colocasia leaf

_powder were also evaluated for preference ratings on a 9 point

~

hedonic scale. The mean scores of the 5 and 10% colocasia biscuits
are presented in Table 20. In 2 of the 3 tests, the mean scores
of the 5% cold&asia biscuit were significantly higher than those
of the 16% colocasgia biscuits. 4As each category of the 9 point
hedonic scale was given a numerical value for ease in statistical
anglysis each mean score depicted a position éf the sgmple on the-
hedonic scale of like extbemely (9) to dislike extremely (1). In
tests 1 and 2, 10% colocasia biscuits had fallen between the

'like slightly' and 'like moderately' categories while yne~5%
colocasia biscuits had fallen between 'like moderately' and 'like
very much' categoriés. In test 3, the former biscuits were
between the categories of 'meither like nor dislike' amd 'like
slightly', and the latter biscuits were between the categories

of ‘*like slightly' and ‘'like moderately'.'”he results showed

that both 5 and 10% colocasia biscuits were on the positive side of

the scale. The data were also subjected to trend analysis (Table 21).

o’
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Table 19. Trend analysis for eom@osité scoring test scores of
5% and 10% colocasia~malted mix biscuits

’ o Sum of Degree Mean P value
Source of variation squares of square
' freedom

Total scores ,

Bigcults 264,600 1 264,600  T.429
Error 641.133 18 - 35.6185 )
Trials 81.433 2 40,7165 3.102 NS
Bigcuits and Trial el 2 1.55 0.118 NS
BError " 472,467 36 13.124
Appearance /
Bigcuits 2.40 1 2.40 1.706 NS
Brror 25.33 18 1.407 ~

Trigls 1,002 2 - 0.501 2.036 NS
Bisecuit and Trial 0.128 - 2 0.064 0.260 NS
Brror 8.87 36 0.246 ‘
Texture

Biscuits 6.66 1 6.66 7.646" -
Error 15.67 18 0.871

Trials 1 -23 2 00615 10614’ NS
Bigcuit and Trial 1.04 2 0.52 1.365 NS
Error ’ 13.73 36 0.381

Taste

Biscuits . 43.35 1 43.35  12.979" "
Error 60.16 18 3342
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Table 19 contd..
o Sum of Degree Mean ’
Source of variation squares of square F value
’ freedom
Trials 18.53 2 9.265 2,914 NS
Error 114.54 36 3.18
Leafy flavour ’
Biscuit 2.81 1 2.81 0.492 NS
Brror 102.7 18 571
Trials 9.43 2 - 4-‘072 159 NS
Bigeuit and Trial 8.64 2 4,3%2 e 46 NS
Error 106.6 36 . 2.96
After taste
Biscuit 3075 -1 3075 10637 NS
Brror - 41.23 18 2.291 )
Trials 3e43 2 1.72 1.116 NS
Biscuit and Trial 3.10 2 1.55 1.006 NS
Error 55.47 36 1541
dcridity
Biscuit 1.35 1 1.35 0.379 NS
Error 64,16 18 3.56
Trials 1.0% 2 0.515 1.192 NS
Biscuit and Trial 0.10 2 0.05 0.116 NS
Error o 15.54 0.432

See Table 18 for foot note
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Table 20, Means and standard errors of hedonic scale scores

Test Level of colocasia Scores tg! #alues
No. leaf powder in
bigcuits
1. 5% " 7.43
A £0.173 3.023%%
. 10% 6.36
2. 5% 7.08 )
~ | £0.265 1.651 NS
10% . . 6.38
S 5% 6.85"
+0.296 3.27T*
10% 5.31
© 404365

See Table 18 for foot note

Table 21. Trend snalysis for hedonic scale of 5% and 10%
colocasia-malted mix biscuits ~

Source of Sum of Degree of Mean F value
variation squares freedom sguares

Biscuit 19. 27 1 190 27 12. 505**
Brror 27.73 18 1.541

Trial 12,70 2 6.35 7.087%
Biscuit and trial 3.03 2 1.52 °  1.696 NS
Error 32.27 36 0.896

See Table 18 foxr foot note
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It was observed that the scores of 5% colocasia~malted mix
biscuits were sigrnificantly higher than that of the 10% colocasia-
malted mix biscuits (Table 21).suggesting thet the 5% colocasia-
malted mix biscuits were preferred over the 10% colocagsia-malted
mix- biscuits. It was also observed that a trend existed in the
3 days’ trial:;(Table 21). The biscuits containing 5% colocasia
leaf powder showed a linear and those containing 10% colocasia

leaf powder a quadratic trend (Fig 7).

Since both the composite scoring test and hedonic scale
preference test indicated that the acceptability of 5% colocasia
biscuits tended to be higher than that of the 10% colocasia
biscuits, the choice of the level of colocasia leaf powder to be
incorporated into biacuita‘&as therefore based on the fact that
100 g of biscuits should provide calcium, ixon and beta carotene
as elose'to the recommended daily allowance for a4 to6 year old

child as possible (Table 22). Based on this criterion it seemed

Table 22. Mineral and.vitemin contents® of 100 g of biscuits
with different levels of colocasia leaf powder as
compared to the Recommended Daily Allowance for
children (4 to 6 years)

. : Calcium Iron - Beta

Biscuits .  carotene
(mg) (mg) (meg)
Without colocasia leaf powder 66 Te5 110
With 5% colocasia leaf powder . 145 12.8 2932
With 7.5% colocasia leaf powder . 187 15.8 4346
With 10% colocasia leaf powder 230 18.7 5760
Recommended Daily Allowance - 400 to 15 to 1200
4 to 6 year old child - 500 20

8Gopalan et al (1985)



Mean scores
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~ that incorporation of colocasia leaf powder at 7;5% level into
the biscuits would meet the recommended daily allowance of iron
gnd beta carotene and about half of that of calcium. Hence the

colocasia leaf powder was incorporated into the biscuits at 7.5%

level, 7.5 g powder/100 g dry ingredients.

&cceptability‘trials of biscuits on 3 to 6 year old children
(Pinal testing)

The acceptability trial was conducted on 75, three to six
year old, children of low socio-economic group attending a
balwadi, The biscuits were made using the recipe standardized in
the laboratory as has been described earlier, from mixes prepared
from malted or—raw wheat and bengal gram with 7.5% colocasia leaf
powder (with malted mix only). Since biscuits were apparently
differentiable due to inclusion of colocasia leaf powder which
had imparte& green colour to the biscuits, all the children were
served oﬁe type of biscuit each day to avoid curiosity among the
‘children in seeing different coloured biscuits in co-child's

plate. The order in which biscuits were tested is outlined bhelows

Biscuits prepared from raw mix
Biscuits prepared from malted mix
Biscuits prepared from maited mix
with 7.5% colocasia leaf powder
Each type of biscuit was evaluated for 3 consequtive days.
The data of only 42 children who were regﬁlar in attending the

balwadi were analysed by analysis of variance (Snedecor and
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Cochran 1968). The attendance of children was irregular due to

the approaching summer vacations.

The biscuits were served at 10.30 a m, two and'a half hours
after the school began to function. The children were made %o
sit in rows with a plate containing % biscuits. They were free
to ask for more or to leave the biscuits on the plate but were
not allowed to take biscuits home. This was to discourage the
tendency of the children to eat’less in the school and to take

biscuits home for their siblings.

Results and discussion

Acceptabllity of biscuits by children
The acceptability of biscuits was determined by conducting
3 days feeding trial on 3 to 6 year old children. The intake of

biscuits at one sitting was recorded.

Table 23 ghows that at a sitting, on an average children
tended fo eat about one blscuit more when the biscuits were
prepared from raw mix then when prepared from malted mix or malted
mix plus colocasis leaf powder (4.6 Vs 3.8 and 3.9 biscuits). But
when the same data were subjected to analysis of variance
(Table 24) the results revealed that there were no significant
differences in the mean intakes whether raW'mix, malted mix or
colocasia-malted mix biscuits were offered suggesting that the
three types of biscuits were equally acceptable., Table 23 also
presents the range of number 6f bigcuits eaten at a gitting. It‘
was observed that children could consume a maximum of 12 biscuits

(about 180 g) at a sitting.
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Table 23, liean intakes of biscuits- in the 3 days' trial

Biscuits Mean + SE
Raw mix biscuits 4,640,252 _
(1 %o 10)
Malted mix biscuits 3,840,226
(2 %0 12)
_Golocasia-malted mix biscuits 3,950,214
(1 %o 8)

Figures in parenthesis denote réhge of number of biscuits
eaten at a sitting ’

Table 24. ANOVA

table for the data of Table 23

Source of Sum of Degree;.  Mean F value
variation squares’  of square
freedon .

Between g
samples 12.45 2. 6,225

. 2.71 NS
Within '
samples 123 2.299

282.80

NS = Non Significant
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Table 25 presents the pat%ern of consumption for various
biscuits. The intake of biscuits by the children was congidered
to be consistent when they consumed same number of biscuits for
the 3 consequtive days (4, 4, 4 biscuits). If was considered to
have increased when the intake increased from a lower number to
a higher number (1 to 3 to 4 biscuits) and decreased when the
intake of bigcuits decreased from a higher number to a lower one
(5 t0 3 to 2 biscuits). The intake of biscuits was considered: to
be inconsistent when no set pattern emerged from the data (5, 3,
4 biscuits). Table 25 shows that only 14% of the children were
consistent in eating biscuits prepared from raw mix as against
50% children who received biscuits prepared from malted mix with
and without colocasia leaf powder. Fifty five percent of the
total children reduced intake of raw mix biscuits as against 14
- and 2% of those who received malted mix and colocasia-malted mix
bigscuits. The percentage of children being inconsistent when they
were offered raw mix biscuits was higher than when they were
offered malted mix and colocasia-malted mix biscuits (19 Vs 17
and 5%). In contrast, the percentage of children who increased
their intakes of biscuits was low when raw mix biscuits were
offered than when malted mix or colocasia-malted mix biscuits
were offered (12 Vs 19 and 43%). These data ensured the consistency
of consumption of malted mix biscuits with or withogt colocasla

leaf poﬁder. ’ -

The average weight of one raw mix, malted mix and.
colocasia~malted mix biscuit was about 16 g. The modal intake of

bigcuits rer sitting was 3, it meant that the children consumed
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mix biscuit would meet one-third of the energy requirement, almost
all of the iron,nearly half of calcium and would exceed carotene

requirement, thereby indicating the importance of the inclusion

of colocasia leaf powder into biscuits.

Acceptability of biscuits.with colocagsia leaf powder by the
mothers: |

The objectives of this study were to find out (a) if the
mothers found the biscuits acceptable, (b) the consumption pattern
of bigeuits in families and (c¢) whether they would buy these
biscuits if made available in the market. One b;scuit was given
to each mother for tEStingt Forty one mothers were contacted for

an interview schedule.

Eighty five percent mothers found the appearance acceptable
while the colour was acceptable to only 76% (Table 26). The taste
" was acceptable to 85% of these mothers. About 93% of the mothers
liked the biscuits and 88% thought their children would also like

the biscuits. Seventy eight percent of ¥he women said that they
' would buy these Biaéuits if made available at the same cost.
Seventy three percent of the women said that they would like to
prepare the bisculits at home provided they were taught how to
make them and the facilities were provided to them. All the
mothers were found to use green leafy vegetables in routine
family meals because tﬁese were liked by tﬁe family members and
these vegetables added variety to meals. About '42% women had
realised that green leafy vegetable was incorporated into the

biscuits while the rest were ignorant of this fact.
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Table 26. Responses of mothers to the interview schedule
S.No. Characffrisﬁica/Questions ﬁﬁggggggig/Yes
Appearance ' ‘ 85.4
Colour 75.6
Taste 85.4
1,  Did you like the biscuits? 92.7
2e Do you think your child will like the
biscuits? \ 87.8
3. Do you buy biscults from the market? 92.7
4 Will you ‘buy these biscuits if these are
made avallable in the market at the same
cost? 78.0
5. Will you like to prepare the biscuits at
home if you are taught how to make them? 13.2
6. Do you use green leafy vegetables in 4
routine family meals? 100.0
(a) How often
(i) every day 7.3
(ii) twice a week 43.9
(iii) once a week 34.1
(iv) eny other (sometimes) 14.6
(b) Why do youwthem
(i) easily available
(ii) rich in minerals end vitaming
(iii) cheap
- (iv) 1like it and variety 90.2
(v)  do not think before buying 9.8
1. Did you realize that green leafy vegetable
was 1ncorporated into the biscuits? 41.5




169
Hence from this survey it was clear that biscuits are a

common snack in the families., And that the mothers would buy

colocasia~malted mix biscuits if made available in the market

at the same cost. Green leafy vegetables are also consumed by all

the families surveyed. It is only that the women are not aware

of thelir nutritional importance.



