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I, INTRODUCTION

Beverages are important in human diet as they are
Pleasant and satisfying, Because of their aesthetic and
refreghing qualities, they are in greater demand in public
gchools, cafeterias, snackbars, public eating places than
homeg where the beverage is congsumed as breakfast and tea
time iltem. Hence they need to be nutritious. usany of the
beverages available in the market, attract the consumer
mainly due to their colour and tactile sensations. However,
these beverazes do not supply nutrients. Although certain
health beverases like Horlicks, Bournvita and so on to
certain extent meet the nutritional requirements, they are
pricad high and are beyond the reach of common man, Thus,
there is a plenty of scope for development of low cost

beverage of hizh nutritional value,

Among the common beverazes, tea 1s one of the widely
consumed beverage, However, medical reports are apprehensive
about tea, because of its high tannin and caffeine contents.
This aroused awareness among the consumers who started
demanding low tannin and caffeine contalning beverages.
Consumption of tea with added milk seemed to have created
apprehensions in the minds of consumers regarding diabetes,
artherogsclerosis and cardiovascular diseases, owlng to the

high amount of calories derived from sugar and milk, Black

tea of low tannin and caffeine contents and use of herbs



seem to hold a good prospect. These beverages in addition to
their therapeutic value appear to lessen the health problems
associated with drinklng too much of tea. The pregent
investizsation was aimed at studying the feasibility of

replacing creamed tea with more nutritious herb blended teas.

Inadequate production of milk in developing countries

and declinine supply of non-fat dry milk for world distri-
bution warrants the need for other protein beverages. Soy=-
beverages have the potential of combating protein under=-
nutrition in many parts of the world. Utilisation of
defatted sby flakes obtalned as a byproduct after industrial
extraction of soy oll seem to be economical one. In the
present study it is, therefore, intended to develop a
beverage having hizher amounts of protein to provide a

higzh protein dietetic beverage.

In developing countries like India, the problem of

protein-energy malnutrition seem to have remained ungolved

in children. Due to the methods followed in the preparation
of food for children at home these foods have been found to
be bulky with low density of nutrients which reduced the
intake of protein and energy from a given amount of food or
beverage. Malting can be souzht ag a best altematlive for,
it is high denslty and low bulk having food. This is better

food for convalescents, gastro-intestinal disorder patients,



children, teenagors, expectant and nursing mothers.
Howevear, on these beverazes studies rezardinz the
preferential ratings and aceeptadbility level have to be
investizated, iajor cereal zrain malts ar~ dDlended for
studyins their acceptablility, The develoyment of mre
nutritious bevarases can be in two ways, One way is ¢o
divectly add minerals, vitamins or soluble proteins to the
baveravesg without affeciing the original charac'er of the

bevaraze as much ams pnsaible, The other way is to blend

fooda rich in vitamins/minerals/proteins with the other

fnods to enrich 1t nutritionally.,

The atudy was taken up with the follewing

sbjectivems

1. To develop a beverage/beverage mix as a source
of minerals and ascorbic acid (vitamin C)3 a
beveraze vich in prmtein and a baveraze mix

high {n proteines and calorles,

2, To study the acceptability of ths developed
beverazes both at laboratory and consumer

lavel,

3. To deternine calcium, sodium, potagasium, iron,
eopper, zinc, manzanese, tannin ocontents of

~ the herb blanded tea iithout milk and proteln
in milk like sny beveragzes and proteins and

ealorie content of malt beveragzes,
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II. REVIEW OF LITERATURE

Available literature has been presented under the

following heads:

2,1. Herbs and herbal teas
2.1.1. History of herbs

Herbs and thelr teas are as old as civlization.
Ancient physicians had broad repetoire of remedies based on
herbs and recommended herbal teas to all the diseases
gtartine from head ache to epilepsy. Every age has
produced a distinct herbal culture reflected in religious
ceremonies, cooking and medication, Today's medicinal
lexicon still has a very large number of active principles
deriving from herbal materials, while herb teas are still
prepared tﬁroughout the world for the varied physiological
effects. Herbs are staging a comeback. They have been

appreciated for their flavouring, aromatic and medicinal

qualities (Siznore, 1979).

2.1.2, Medicinal value of herbgs and gpices

Ceres (1984) and Pruthi (1976) gave a concise report

of the medicinal value of various herbs and spices.

Bagil (Ocimum gsanctum) leaf is considered to be stomachic,
antihelminthic, alexipharmic, antipyretic, diaphoretic,

expectorant, carminative, stimulant and pectoral. An

infugion of the leaves is civen for cephalgia, in the



treatment of croup, and a common remedy for coughs. It

has mild antiseptic properties.

Cardamom (Flettaria cardamomum)s Infusion of cardamom seed

with clove and ginger is helpful in combating dizestive
ailments. It is used as a powerful aromatic stimulant,

carminative, stomachic and diuretic, checks nausea and

vomitting,.

Cinnamon (Cinnamomum zeylanicum)s Cinnamon bark is a
pleasant aromatic, astringent, stimulant and carminative
and has property of checking nausea and vomitting. An

infusion prepared cleans the mouth and throat.

Cloves (Eugenia caryophyllug): Clove is highly valued in
medicine as carminative, aromatic and stimulant. Infusion
is given for flatulance and dyspepsia. Because of its
antiseptic and antibacterial properties, it is used in a

number of pharmaceutical preparations.

Cumins: (Cuminum cyminum): Cumin seeds have long been considered
as stimulant, carminative, stomachlic and astrinsent.
Infusion is useful in diarrhoea and dyspepsia and also for

those with flatulant digestions.

Fennel geeds (Foeniculum vulcare) seeds are useful in
diseases of chest, spleen and kidney. They are uged as a

corrective for less pleasant drugs. vFennel gseeds are

constituent of liquorice powder and its preparations. Its



infusion is used ag an enema for infants, for flatus expule
sion and also in indicenous medicine given to increase

lacteal secretion and to stimulate sweating. It also has

a reputation of being an appetizer and a slimming herb.

Liguorice (Glycyrrhiza glabra): Liquorice tea prepared using
root 13 used by qualified herbalists as an excellent drink
for those with stomach ulcers. It is soothing, emolient

and demulcent herb. It is used in colds and coughs,

B

ce (Myristica fragrance):s In India, mace is used more as a

druz than ag a condiment due to its stimulant, carminative,
astrinzent and aphrodisiac properties. Pharmaceutical

preparations for dysentry, stomach-ache, flatulance, nausea,
vomitting, malaria, rheumatism, sclatica and leprosy (early

stages) contain mace.

Mint (Mentha piperitg and Mentha arvenais)s Mints are used

in many pharmaceutical preparations because of its menthol

content, which is medicine for stomach disorders, headache,
rheumatism and other pains. Leaf extractions are used in
cough drops, inhalations, mouth washes, tooth pastes and
expectorants, Infusions prepared out of dried leaves

are adminigstered as a tonic to the kidney and in diseases
of liver, aspleen and asthma. In China, infusions are used
as carminative and antiaspagsmodice. In Annam, used as an
excellent dlaphoretic and given in fever, indigestions,

sore zums and tongue,

o



Tea leaves (Camellia ginensis)s Camellia tea is perhaps the

one known to everybody. It is a stimulant and astringent
drink with definite nervine properties. It contains
theine and tannins and regular practice of drinking strong

tea 1s harmful to human system.

2,1.3. Chemical compogition of herbg and spices

Parsman and Ahmadl (1978) estimated the flourine
content of 8 tea varieties from Iran and reported it to
rance from 10.3 to 15.3 mg per 100 g of the leaves; while
the beverage contained 0.89 to 1.15 ug/g with 69 to 87 per
cant of extraction, 3.8 g of leaves supplied 0,34 to
0.44 mg of flourine and the authors claimed the practice
of giving diluted tea to infants between breast feedings
for dental benefits. Similar study on 213 gsubjects carried
out for 3 days by Duckworth and Duckworth (1978) in U.K.,
showed that flourine intake via tea increased with the
age and hence tea serves as a valuable source of flourine.
Ophague et al. (1983) analysed the daily flourine consump=
tion by 2-year old children. The foodstuffs consumed
dajly in different regions were analysed for flourine.

It was observed that flourine concentration was highest
in drinks and more in tea (0.94 x 106 mg/100 ml).
Table 1 gives the mlneral and vitamin C contents of herbs

and spices.



Table 1+ Mineral (£/100 g) and vitamin C contents of
herbs and spices

_Herb/spice zgxal Ca P Na K Fe ;é}?géngc
Basil 16,7 2.1 0.47 0.04 3,7 0,040 61,3
Cardamom 5.0 0.3 0.21 0,01 1.2 0,012 12.0
Cinnamon 3.5 1.6 0.05 0.01 O.4% 0,004 39.8
Cloves 5.0 0.7 0.11 0.25 1.2 0,010 . 80.9
Cumin 7.7 0.9 0.45 0.16 2,1 0,048 17.2

Fennel geeds 13.4 1.3 0.48 0,09 1.7 0.010 12.0

Mace® 1.6 0.18 0.10 = -  0.0126 12,0
Mint® 1.9 0.2 0.062 - e 0.0156 27.0 .
Amla’ 005 0.05 0002 - - 00001 600.0

Sources Pruthi (1976)
*Gopalan et al. (1980)



2.1.4. Physiological effects of tea

Caffeilne and polyphenol fractions of tea are res-
ponsible for thd clinical effects of the beverage., Caffeine
is a vagsodilator, having diuretic and stimulant properties
and tea drinking has been recommended for the treatment of
a variety of disorders, Polyphenols which constitute
48.5 per cent of total solids of a cup of tea are claimed
to have a number of pharmacological activities. They
possess the property of strengthening the walls of the
blood vessels and reczulating thelr permeability, increasing
level of catecholamines, the capillary strengthening
action, anti-inflamatory action, normalization of thyroid-
hyper functlon causing thyrotoxicosis, protection against
the harmful effects of exposure to radiation, bacterio-
gtatic effect on a number of microbes and stimulation of
folic acid biosynthesis (Stagg and iillin, 1975). Studies
conducted by Scala (1974) on human volunteers revealed
that tea enhanced discriminating ability, accuracy of
tactile gsensatlions and gensitivity of taste and smell, The
sub jects improved considerably in their response to oral
questionine and mathematical problem solving. Tea is of
value in treatment and restoration of fluld balance during
vomitting and dliarrhoea, Caffeine's relaxant effect on
smonoth muscles is useful in asthma and the diuretic property

in treatment of cardiac oedema (Stagg and Millin, 1975).



Adverge effects of tea consumption

————

Regular consumption of strong tea has adverse effect
on nutrient utilisation and health., Eggum et al. (1983)
observed the effect of dietary tea on the protein and energy
utilisation from soybean meal and barley in rats. The
results indicated the negative effect on protein utilisation
and digestible energy and black tea had a higher effect than
green tea and coffee because of high tannin content which
reacted with limiting amino acids of soybean meal and

barley, reducing their biological value.

Vimokesant et al. (1982) observed antinutritional
effect of tannins in tea which inactivated thiaminase.
One gramme of tea leaves brewed in 100 ml of water for
5 minutes destroyed 0,21 mg of thiamine. Trials of
Hilker and Somogyi (1982) on human subjects showed a reduction
in thiamine excretion and blood transketolase enzyme by
consumption of tea and coffee. The authors claimed that

heavy drinkers may show symptoms associated with beri-beri.

Effects on health: Panda et al. (1981), conducted animal

gstudy to test the effect of tannic acid consumption. Six
dietary treatments were assigned to 60 weanling rats.

Diets I, II, III and IV contalined 0, 0.25, 0.5 and 1.0 per
cent pure tannic acid respectively., Diets V and VI contained
15 and 25 per cent tannic acid respectively. After 8 weeks



11

of experiment, histopathological examination showed various
legsiong in small intestine, liver and kidneys and a positive

correlation was observed with the concentration of tannic
acid in the dlet. It was concluded that, tea and coffee

high in tannic acid may pose hazard to public health.

Morton (1979) claimed that catechin tannins and

non-hydrolysable tannin have deleterlous effects which are
becoming more apparent. In a test, 26 out of 30 rats
developed tumours when subcutaneously injected with tea
tannins, A correlation between tea rice gruel consumption
and incidence of oesophagellcancer wasg obgerved in a gtudy
conducted in Japan, Strong epidemiological and bioassay
evidences exigt link between catechin tannin and oesophageal

cancer,

Boatella Riera et al. (1981) analysed the caffeine
content of the beveracge, In all the five trials, 98 per
cent of caffeine was extracted from the leave during brewing
and the averace value of caffeine content of brews prepared

from 15 commerclal tea samples was 3.05 per cent gsufficient

to cause adverse effect on healith.

2.1.5. Preparation of herbal teag and tea mixesg

Kaper and Vrieg (1982) followed another method for

the preparation of herbal tea mixture. The oily extracts

from lemon, orange, rum, peppermint, bergamot, jasmlne and



rogse flavours were mixed with aqueous extract of tea, to
form an oil in water emulsion which was spray dried and

mixed with dried tea extract, dust and leaf tea.

CFTRI (1982) reported development of lemon and
ginger tea - blends using natural essential olls as
basic flavour components and other natural essential oils
and oleoresins. When tested organoleptically, they were
found to be acceptable, Similarly, 4 rose blend teas,

2 jasmine blend teas, mint flavoured teas incorporating
dried leaves of Mentha piperita and Mentha arevensig

were investigated,

Gogolishvili et al. (1983) prepared tea substitutes
of improved biological and nutritive value that contained
blend of a subtropical persimmon and dry cured lemon in
the ratlo of 92-95 per cent to 5-8 per cent. Tamchyna
(1980) stressed the importance of decreasing suzgar content
of soft drinks with the use of natural substances
pofentiating the gensation of sweet taste without affecting
the taste, used polydextrose as a low calorie sweetening
agent in various formulated foods and the calorles

contributed was only 1 cal per g of the gweetner.

Tea bagg contalning a mixtugp of leaf tea and
agcorbic acid were prepared by a croup of workers (Multi-

chemie, 1982)., Fach bag contained a quantity of tea

*

12



sufficlent to prepare one cup and the citric acid added
intensified the flavour of tea. Various herbal teas
contained essential o0il extracted from fermented frulits
or skins of ripe frults or leaves of subtropical evergreen
plants, Before extraction, materials were dried and
ground, The o0il extracted was added to tea leaves which

was used in the preparation of the beverage (Anonymous,

1983).

Morse and Lisk (1980) analysed the elemental content

of honeys from several nations. Samples of teas with
added honey and sweetener were also analysed. The results

showed iron and zinc concentration to be high which were

derived from added honey.

2.2. Soymilk

Inadaquate production of milk in developing countries

and declining supply of non-fat milk for world distribu-

tion, demonstrates that the need for protein beverages

remaing critical. Soy beverages are potentially a principal

resource to combat protein undernutrition in many areas of

the world,

2.2.1. Sources for soymilk preparation

Different soy fractions are existing as a result of

advanced processing techniques. Soy products with different

protein and fat levels have been obtained which find a

13
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wide application in food systems.

In China, soymilk' has been a well known product
gince thousands of years. It i1s generally made by soaking
yellow soybeans in water overmight, then grinding with
water, The milky fluid is separated by filtering the solid
part through a cloth (Leo, 1975). Infants with specific
enzyme loss like lactase, when fed with such type milk,
often produced loose malodorous stools, which is because
of undigestible sugars., Hence, defatted soy flour and
isolated soy proteins with improved colour, odour, flavourv
and free from indigestible carbohydrates, are now being |
ugsed In infant formulae in place of soybean extracts.

These formulae seldom caused malodorous stools (Wilke et al.

1979).

2,2.2, Chemical composition of soymilk

Soybean milk is nutritionally superior to cow's and

human milk In having more of linoleic acid (Fukushima, 1975).
Khaleque and Wallace (1975) studied the nutritionsl quality

of proteins of soymilks in vitro. Results on amino acid

index of soybean milk was considerably lower than that of
human and cow's milk and eggs which is due to the limiting

amounts of sulphur containing amino acids.

Soybean milk called soylac prepared by Loma-Linda

Co., Ohlo, using hot water zrinding method, contalned 2.1 per
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cent protein, 3.8 per cent fat and 3.4 per cent tétal sugars
(2.2% added), which was recommended for 7 per cant of all
the American babies who are allergic to cow's milk and

lactose intolerant (Shurtleff, 1981), Thirty varieties
of soybeans grown in Philippines were made into milk using

boiling water grind technique. The protein content of
milk ranged from 2,29-3.53 with a mean of 2,72 per cent.
The mean value for extraction of protein of the raw beans
into milk was 78.5 per cent and that of fat was 52.4 per
cent (Bourne et al., 1976).

Indian Standard Institution (I.S. 7482-1974)
prescribes the requirements for protein based nutritive
beveraczes, obtained from protein isolates or other oilseed

protein sources optionally mixed with milk or milk powder

or suitable amino acid, optionally flavoured, sweetened
and pasteurized. The requirements for total solids,
protein (N x 6,25) and fat are 11.5 per cent, 3.0 per

cent and 1.5 per cent, respectively.

Prabhavat et al. (1978) tried to improve the nutri-
tive value of regular soybean milk by blending with
gsesame milk. The defatted roasted sesame seeds were soaked
for one hour at 60°C and ground using seed to water ratio
of 111.6 v/v and 2 per cent sesame oil. The improved soymilk

contained 2.3 per cent protein, 3.2 per cant fat and 68 cal

per 100 g=. There was increase in percentage of sulphur

Th., 1731



containing amine acids. Chemical séores increased from
S4 to 106 (i.e., almost double) without reduction in the

per cent of other eggential amino acids,

Mittal and Steinkraus (1976) compared the proximate
compositions of soymilk versus cow's milk, They found
that, soymlilk compared well with cow's milk. in respect of
protein, On an average, 1t contained 4 per cent pmtpin.
compared with 3.8 per cent of cow's mlilk, 2.4 p2r cent of fat
compared with 4,9 per cent in cow's milk. The total ash
content was 3,96 mg per g compared with 7.28 mz per g of
cow's milk. An admixture of cow's milk with soymilk enhanced
the total solid content, fat and macroelements but reduced
protein level, Silva and Riveros (1980) using 70 per cent
goy and 30 per cent sesame milk blends, reported higher

nutritive value than single components.

202.3. Therapeutic value of soymilk

Soynlilk is an efficlent food of hlgh acceptability,
rapid diceatibllity and low cogt (Mathew and Raut, 1981).
Ten children 2-5 year old with different degrees of protein
energy malnutrition (PFN) and other nutritional disorders
warae given 200 ml of soybean milk twice a day for 60 daya.

The milk contained 2,5 to 3.5 per cent protein, 0.5 to 1,0

per cent fat, 9 to 12 per cent carbohydrates (ecane sugzar)

and 0,3 to 0,5 per cent of ash with a calorific value of



17

65 cals per 100 ml. The time required for children with
PEM grades V, III and I to galn normal body weight, physlque
and mental alertness to match normal chronologlical age was

120, 90 and 60 days respectively.

Oliveria et al. (1981) gave five experi mental diets
based on cow's milk, methionine enriched soymilk, soy-
protein 1zolate (SPI) or methionine enriched SPI, to
acutely malnourished children betwean the age of 12 and 36
months for 25 days. All the diets were designed to
provide 1 to 5 per cent protein, 3.5 per cent fat and 7.5
per cent carbohydrates. Enriched soymilk contained DL~
methinnine at 1.5 g per 16 g of nitrogen. Nitrogen balance
studies showed a simlilar intake for all children. Average
nitrogen retention as per cent intake ranged from 31.8 to
34.7 in children given cow's milk, 10.5 to 15.3 in those
given soymilk, which increased from 17.2 to 24,8 when
methionine was added., When SPI was given, average retention
values were 14.7 to 16,5 and 11.0 when methionine was

supplemented,

Greendly and Abrams (1983) compared the action of
gsoyprotein and casein of milk on metabolism of plasma lipo-
protein and cholesterol in humans. Fourteen men during
2 perlods, each of 1 month duration were studied. In the
first period, the diet contained 30 per cent energy from fat,
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55 per cent as carbohydrates and 15 per cent as caseln
protein, While in the neennd parind, the dlet waa identical
excapt for soyprotein in place of caaein, This substitue
tion showed no chanze in plagma concentration nf cholesterol,
trizlycerides and lipopmteins, But in 3 out of 4 men
sufferinz from hypertriglyceridemia, the soyprotein signi-
fieantly decreasnd the plasma levels of trizlycerldes,

while oasein shnwed no channe, Similar results reported
from Calvert et al. (1981) showsd a cholesterol lowering
effect wag achieved by increasing the proportion of soy-
pmtein in milk contrary to the effect of casnin. The
reduced integtinal absorption of cholesterol and increased
faecal storo!ld excretion are primarlilyresponsible for
antihypercholestmlemic effect of soyproteins compared

with casein of mllk,

Cystathione synthetase defliclency is a disorder of

amino acid metabolism often characterised by hypermethioninemia
and homncystinemia, with cliniocal systems of dislocated

lenses, skeletal abnormality, and mental retardation. It is
thousht that, proper management consists of low methionine
diet and high protein. Soymilk is an lmportant solution to
this problen, 3oymilk tains approximately half (0,052

/% total N) as much as in cow's milk (0.150 g/g total N).
Drinking same amount of soymilk instead of cow's milk will

reduce methlonine intake to approximately 1/6th (Vivian

Shih, 1970).



Soybean being a plant source, containg relatively
large amount of unsaturated fatty aclds and protein content
of soymilk approximately-equal to that of cow's milk

(3. 4=44), hence can be used in atherosclerotic patients,

Chi-Yan-Chou (1983) fed a soybean, rice and ezg
formula to 100 infants including 4 prematures and 10 under-
nourished in China, Another group of 42 infants serving
as control were fed with cow's milk or mother's milk,
Feeding was continued till they attained an age of one year,
The growth curves indicated that infants who received soy-
bean formula achieved height equal to those of control
within 7 months and weight by one year. Nitrogen retention
value was equal to control and 1/3 of Ca was retained from
test dliets, It was concluded that the soyformula makes

a very zood replacement to cow's milk, especially for

lactose intolerant children,

2. 2. L"o Acceptab ility §tUd _i_e_g

Soymilks prepared from whole soybeans and defatted
goyflour were evaluated for flavour acceptability by a taste
panel of 27 members. Fresh homogenised cow's milk was used
as standard, Milk prepared from defatted soyflour with
2 per cent suzar added was ratad slightly inferior to cow's

milk in flavour while it was found to be acceptable to that

of whole bean milk (Mittal and Stein Kraus, 1976).
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Patil and Gupta (1971) deveioped a protein-rich
beverage from soybean and whey at varlous ratios and
sub jected 1t to sensory evaluation using a taste panel of
10 members and 343 consumers. It was observed that flavoured
beverages were more acceptable and pineapple flavoured
and gtrawberry flavoured beverages were liked well (7.2 score

on 9 pt. Hedonic Scale).

Acceptablility of blends of cow's mllk and soybean
milk was studied by Blesa et al. (1982). Eight semi- ?
trained testers wer~ given 0, 20, 40, 50, 60, 80 or 100 per
cent blended goymilk and milks contalned salt, sucrose and
vanilla essence. Six of tasters preferred mixture with
40 per cent soy and 60 per cent cow's milk. In an
acceptability test, 56 out of 64 untrained persons found

these proportions pleasant.

Ferrelira and Shirose (1977) tried flavouring soymilk
ﬁith various flavours for use in school meals. Samples of
goymilks were flavoured with (a) strawberry, (2) chocolate,
(e) red currant, (d) vanilla, (e) coconut, (f) banana and
(h) pineapple were evaluated by a panel of adults and a
group of approximately 100 children of 7-18 years from
various soclo~economlc groups. Regarding flavour, the
adults rated red currant as hizhest and strawberry as lowest,

while for aroma, sample with coconut flavour scored hihest

and strawberry and choconlate to be lowest. Children



evaluated the samples for overall liking and found straw=-

berry to be most liked and coconut to be the least.
Sienificant diffe-ence in preferences were observed between

age groups and sexes of chlldren but not between socio-

economic groups.

Soybeveragzeg differing in chalkiness and added wilth
one of 3 partially hydrogzenated olls were gtudied by a

taste panel. The results indicated that, all the products

containing o0il supplements were judged to be whiter than
control samples (soybeverage without added oil). Addition

of corn oil to sterilized sgoybeverage signifipantly reduced

chalkinegs (Hitzman et al., 1982).

Soymilks were made less astringént by addltion of skim
milk, CaSOy or citric acid. Addition of Ca30, and citrie
acld were not sufficlent to cause visible separation of
soymilk solids but in mouth feel, warm temperature at 65°¢
resulted in loss of astringency compared at room temperature

or 4°¢ (Chien and Snyder, 1983).

Sesame miik produced by grinding defatted roasted
sesame using a ratio of 1:7 with water after soaking for one
nour at 60°C. Addition of this milk to soymilk at 1:11.6
v/v and 2 per cent sesame oil improved nutritive value of
the milk & , the acceptabllity was reduced because of

bitter taste and sesame odour (Prabhavat et al., 1978).
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2,3, Malt beverages
243.1. Effect of malting on nutritive value of zraing

Infants and invalld foods based on malted milk powders
are being used as supplements to the diets of invalids,
Process of malting is known to bring about favourable change
In the nutritive value of the grains. It involves the
conversion of stored nutrients to simpler forms which could
be easily utilized by the human body. Starch gets
converted to simpler carbohydrates, dextrins and maltose.
Protein gets degraded into polypeptides, peptides and finally
to amino acids. Fats will be brought down to fatty
acids. Some of the bound iron is converted to a more
readily available form. Phosphorus will be released
from phytates. Bound vitamins will be converted to free
form (Rajlaxmi, 1976). In addition, synthesis of water
soluble vitamins and tocopherols take place. This process
is kxnown to occur due to enzymes which becomeactive during

germination (Shastri, 1975). This is evident from Table II.

Fahmay et al. (1981) analysed the amino aclid content

of baby foods. 'The results indicated that the formula
containing germinated seeds had hizhest amino acid content

compared to other formulae,

Germination results in a siznificant increase of

vitamin C content after 72 hours, thiamine and riboflavin

after 48 hours. Trypsin inhibitor activity reduced within



Table IIs Nutritive value of malted grains

Per cent increase ' Per cent Vitamin
‘ et ~==- decrease C mg/100
Pood Free Amino Vitamins in g
guzar nitro- ececcecocceccccece--. phytate
(%) gen B B B
(%) t 7273
Cereals 125 220 | 25 5 s 4o 10

Pulges 100 300 20 55 50 s 70




24-48 hours of germination. The levels of methionine,
threonine, tryptophan and total lysine did not change

very much upto 72 hours of germination (CFTRI Annual Report,
1974).

2.3.2., Effect of malting on the physical characteilsticg of
beverage

Brandtzacq et al. (1981) studied the viscosity of
malted and unmalted grains. An increase in germination
time from 30 hours to 48 hours reduced the viscosity of a
25 per cent gruel of flour boliled in water by 100 per cent
for ragl and by 150 per cent for'sorghum, A weaning
food prepared from ragl and green gram in 70:30 ratlo
from malted and unmalted mixtures showed that, atleast
3 times as much of malted as of the unmalted mixture could
be mixed into the same volume while maintaining the same

viscosity.

CFTRI studies reported that, increasing the perlod
of cermination lowered starch gelatinization temperature and
paste viscosity but improved in vitro digestibility (CFTRI
Annual Report, 1980-81), |

Mosha and Stanberg (1983) reported that gruels
prepared from different ungerminated and germinated
malze and gsorghum in increasing amounts (5 to 25 per cent
dry matter), showed that gruels with 10 per cent of flour

had sulitable eating consistency for small children, while

24



MATERIAL AND METHODS



ITI. MATERIAL AND METHODS

The beverage and beveraze mixture studied were divided

into two categories for convnience:

I. Clear beverages - Herbal teas
IT. Milk like beverages - Blended soymilk and malt
beverages

3.1, Materials for clear beverages

erbal teags Herbal teas were prepared with indizenous and
commonly available herbg namely, dried Amla (Emblica
officinalis), Cardamom (Elettaria cardamomum), Cinnamon
(Cinnamomum zeylanicum),cloves (Euzenia caryophyllus),

Cumin (Cuminum cyminum), Fennel seeds ((Fgegit.;mg,um vulgare),
or Atimadhura

Japatre (Myristica fragranse), Liquoriceéélﬂ_rﬂi@ glabrd),

Mint (Mentha arvensis) and Tulsi (Qcimum ganctum) which were

obtained from the local market, except tulsi, which was

Plucked from the collegze garden.

Sweetening agentgr Sweetening asgents used for the preparation
of teas were cane sugar, saccharine tablets and honey

(Coorz honey) which were procured from the local market,

Tea leavegy Commercial tea leaves of 'Gemini’' brand were used,

3.2, Materials for milk like beverages
3.2.1. Soymilk blendg: Defatted soy flakes were obtained from

Mysore Snack Foods Private Limited, Bangalore. Sesame sgeeds,
fresh coconut, skim milk powder (Anik spray) were obtained

from the local market.



Fig. 11+ Herbs and spices used for preparation of
herbal tea mixes

Liquorice (Powder)
Tulsi (Qcimum sgnctum)
Card amom

Cinnamon

Cloves

Mint leaves

FPennel seeds

Dried amla

Japatre (Mace)

Teg leaves




Flavourinz agentss Oriental flavour (a flavour developed at
the Department of Rural Home Science, Univetsity of Agri-
cultural Sciences, Bangalore, consisting of cardamom, kesari,
japatre, nutmeg, paccha karpura, poppy seeds, cinnmon and
cloves) were used as flavouring asgent in the prepartionof

flavoured soymilk, The mixture imparts yellowish-orange

colour to the milk samples. Cane sugar was used for

sweetening the milks,

3.2.,2, Blended malt beverages

For malt preparation: Soft white wheat (Lriticum aegtivum),
ragi (Eleugine coracana) and green sram (Phaseolus aureus)

obtained from the local market were used for malting,

3.3. Materials for blending

Defatted soyflours Defatted soy flakes obtained from Mysore

Snack Foods Private Limited was ground to fine powder and

passed throuzh 80 mesh gieve and used for blending,

Defatted peanut flour: obtained from iMysore Snack Foods Private

Limited, Bangalore, Cocoa powder (Cadbury's) and whole milk
powder (Amul) purchased from local market were used for

blending with malt powders.

Methodss About 200 combinations of herbs and spices were

made and brewed into tea usinz tea leaves as base, The

amount of tea leaves in these combinations was tried on



Fig. 21 Raw materials for preparation of soymilk

1. Defatted soyflakes
2, Sesame seeds

J¢ Skim milk powder
4. Presh coconut

.
[ b |
s

P el s

Figz. 31 Raw materials for preparation of blended
malt powders




25, 50 and 75 per cent basis. These 200 samples of teas
were ‘tasted by the Investigator and the major guide to
evaluate characters of the product and to screen and select
the samples presentable to taste panel members. Among the
200 samples tasted, 15 samples were found to be presgentable
and were used for further study. Hence the amount of tea
leaves in the samples selected varied, Compogition of the

15 samples selected for panel evaluation is given in

Table III.

3¢3.1, Method for preparation of tea

Welghed amounts (Refer to Table III) of samples were
infusrd by pouring 100 ml of boiling water over the samples
in 250 ml beakers and covered with petriplates. It was
allowed to stand for 3 minutes and then filtered through
a thin muslin cloth, Ten milligrammes of vitamin C was

added just before evaluation.

In order to know the effect of temperature én'the
acceptabllity, these 15 tea somples were gervad both in hot
and chilled conditlons. The temperaturdé of gampleg was
maintained by keeping the bottles iIn hot water bath for
hot sampies and in ice bath for chilled samples. Thus
30 experimental samples were preparedvand gerved to the

panel members,

3.3.2. Method of preparation of soymilk

Defatted soyflakes were soaked for 6 houres changing
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water once in the middla, Then they ware washed thoroughly
with distilled water and water was drained, Soaked flakes
were ground using six parts of water in a Sumeet wet grinder.
The milk so obtalned was filtered through a muslin cloth.
Three extractlions of milk from the residual flakes were

collected,

Preparatlon of gegame milk

Segame seeds were soaked in water for 6 hours changing
water once in the middie. They were washed thoroughly with
distilled water and drained, The geads were round with
8ix parts of water in Sumeet wat grinder. The milk was

filtered through a muslin cloth. Only two axtractions
were collected from the seeds, since the third extraction

might have imparted a2 bitter flavour tothe milk.

Preparation of coconut milk

Kemel of coconut conllected from a fresh mature nut

wag uged for the preparation of milk, It was ground and
filtered throuzh a muslin cloth. Three extractions of

milk were collected nginz four varts of water. Amount of

water was decreasad in order to obtaln a thick consistency.

Preparation of gkim milk

Ten grammes of the skim milk powder was dissolved

in 100 ml of warm water.



Soymilk blendg

The prepared soymilk was blended with other milks in

the proportions shown in Table IV.

Blended milks were heated In a sauce pan %11l it
atarted bolling and then gimmered for 15 minutes with
continuous stirring and then five per cent cane sugar was

added,

To know the affect of flavour and colour on the

acceptability of soymilk, the above sald milk samples were

flavoured with 0,05 par cent of oriental flavour which also

imparted yellowish-oranze colour to the milk.

3¢3.3, Blended malt powders

Preparation of malt powders

Wheat, ragil and green gram were soaked sevarately

in distilled water for 16 hours. Water was chan:ed twice
in the middle in order to incorporate alr. The soaked
grains were waghed and drained thoroushly and tled in a
cloth and kept for gzermination in laboratory shelf at

room temperature, Wheat and ragl were allowed to germinate
for 48 hours while zreen cram was germinated for 32 hours.
The germinated grains were air dried at room temperature.

Then the grzins were roagsted on a2 siow heat to remove excess

moisture and develop characterigtic malty aroma. The grains

were powdered and passed through 80 mesh sieve.
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Tabla IVs

Composition nf blended soymilks

Sample Propor=

code Compositinn tiong

Ayq Soymilk + Skim nmilk 501 50

A2 Soymilk + 3kim milk 70 + 30

By Soymllk + Sesame milk + Skim milk 50 + 10+ 40
By Soymilk + Sewame milk + Skim milk 60+ 10+ 30
Gy Milk type Bl 4+ Coconut milk 90 +10

Co Milk type B, + Coconut milk 90 +10

D1 Soymilk + Coccnut milk + Skim milk 50 +10 + 40
Dy Soymilk + Coconut milk + Skim milk 60 +10 + 30

s



Blendine of malt powders

e e

Malt powders were blended in different proportions

with defatted soyflour and defatted peanut flour. Table V

gives the combinatlion and proportions of blends.

To each of the blends prepared, 5 per cent cocoa
powder and 5 per cent whole milk powder were added and

mixed thoroughly.
3.4, Sengory evaluation of developed beverages

3.4.1. Selection lab, panel members

Thirteen judzes, four trained beverage tasters from
Indian Coffee Board and nine from the Department of Rural
Home Science, University of Agricultural Sciences formed
the taste panel, The panel members were requested to
evaluate each product for four sensory characters, namely,
sweetness, appearance, flavour and astringency, using an
evaluation gheet which consisted of two parts. In the
first part, a six polnt scale with a frame of reference
for each character was given, In the second part, judges
were asked to rank the products from best liked to the

least liked (Evaluation gheet furished in Appendix I).

3.4.2. Coding and gervins procedures

All the teat products ware coded and gerved in 50 ml

wine glasses, Ten samples were evaluated per day in two
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Table Vi Composition of blendad malt powders

Sample P A
code Compozition Rggr-
Ay Wheat malt + Defatted soyflour 70 + 30
Az Wheat malt + Defatted soyflour 60 + 40
’1 Wheat malt + Defatted peanut flour 70 + 30
32 Wheat malt + Defatted peanut flour 60 + 40

0 Ragi malt+ Defatted soyflour 70 + 30
c2 Ragl malt+ Defatted soyflour 60 + 40
Dy Ragi malt + Defatted peanut flour 70 + 30
D2 Razl malt+ Defztted peanut flour 60 + 40
‘1 W}{aat malt+ Greengram malt 70 + 30
BE 70 + 30

Ragl malt+ Greengram malt
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Panel judges were requegted to rinse thelr mouth with
distilled water before judging the samples, Broéd was
supplied to each of the judges to remove any residual
effects. Evaluation was done in duplicate with cne

day gap.

Pifteen experimental tea samples were served both
in hot and chilled conditions. Ranking of tea samples
wag éone in 3 sessions, At each session 5 samples were
gerved both as hot and chllled, For blended malt

beverages, 10 g of the test powders were stirred in 100 ml

/

of hot cow's milk.

Flavoured and unflavoured soymilk samples were

gorved hot,

3.5 Statistical analysis

Tﬁo-way analysis of variance was applied to find out

| whether the treatments/samples of teas differed significantly
from each other (Sunderraj et al. 1972)., Mean gcores for
each sample under each character was calculated and the
overall meén for each sample was reco-ded. Befere taking

up the analysis of rankings (II part), Kendal's coefficient
of concurrency was employed to find out the efficlency of
judges to rank the beverages correctly when pregented in
duplicates. Since a 90 per cent agreement was observed,

" the analyslis of rankingg was done,
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The ranks given by the judges (II part of evaluation
sheet) for each sample were totalled. The sample having
least number was concluded as beat liked and the one having
highegst number as least 1liked,

Four of the herbal teas which were acceptable to the
laboratory panel members along with one sample of black tea
(Sample V - control), 4 of the soymilk‘'s with a high
proportion of soymilk and 3 of the malt powders acceptable

to the lahoratory panel were gelected for consumer evalua-

tion. The samples selected were as follows,

Herbal teag = Xyo Kpo PI & Sp (Table III)‘

Soymilks - AZ. B2 and C2 (Table IV)

Malted beverase . A B
powders I

Congumer evaluation of the samples
Total of 92 students and astaff of the University campus

2 & CI (Table V)

were gelected for study, The consumers evaluated and ranked
the samples sarved using an evaluation sheet (Appendix II).

Three samples were served at a time In trangparent wine cups.

Information obtained was analysed to find out, to what

extent the beverages were liked. Ranking analyses was also

done in the same way as for the laboratory panel's ranking,

3.6. Chemical analygis
3.6.1. Herbal teag

Sample gelection: Nine of the best lilked samples along

with one sample of black tea (V) were selected for nutrient

analysis, The samples selected were A, B, E, K, L, P, S,
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X and V, Calecium, sodium, potassium, iron, copper, zine
and manzanese were estimated. Major elements Ca, Né and K
were analysed nsing Digital Flame Photometer Model CL-22D,
The readings on the electron digital meter for the stadard
solutions of each mineral estimated were recorded at
various concentratinns. The quantity of Ca, Na and X in
the experimental tea samples were calculated from regression

correlation equation (Detailed procedure in Appendix III),

The samples were suitably diluted to fit within

the sengitivity range of the digital meter.

Trace elements present in the samples were analysed

using Atomic Absorption Spectrophotometer, Hitachl Model-~508
by maintaining the standard econditlions (Table VI).

The standard galvanometer readings of zinc, iron,
manganese and copper were calibrated by preparing standard
solutions of each of the element 1n grade levels, Galvanc=-
meter readlngs for each concentration level were recorded,

Regregsion correlation equation was used to find the

concentration of elements in experimental samples.

Tannin: Soluble tannin content of the samples was determined
by measuring the blue colour formed by reduction of phospho-
tungstic acid by tannin like compounds in alkaline solution.

A standard curve was developed by preparing tannic acid

solution at different concentrations and a llnear relation-

ghlp curve was obtained by plotting the optical density (0D)
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Table VIs DMeasuring conditions for Atomic Absorption
Spectropho tometer. Hitachi Model 508
Rlement “’11°3 Wave S1lit Dischar%e
cathode length ===esessees curren
analysed lamp 20 EN EX Cn &)
Zine Zinec 2139 2 2 10
Iron Tron 2483 2 2 15
Mancaneae Mfanzanese 2795 2 2 10
Copper Copper 3247 2 2 10




againgt the concentration, The samplag were sultably
diluted to fit into the curve obtained, The concentration

of test sampleg was determined using gstandard curve (Stewart

Allen, 1974).

Sample preparation for chemical analysig of herbal teag

The analysis was done to know the chemical composi-
tion of the beverage part of the sample, Hence, conditions
uged for brewing each sample was game ag that served for
laboratory and consumer panel evaluation, except that the

samples were prepared with double distilled water and

filtered through Whatman No. 1 filter paper.

3. 6. 2. Blended §O!m11k

Following four samples of soymilk were selected for
analysig,. Sample A; contalning soymilk and skim milk
at 70130 proportions, sample Bp containing soymilk, sesame
milk and skim milk at 601104130 proportions, C contalning
a blend of milk type By, and coconut milk at 90110 proportions
and sample D, having soymilk, coconut milk and skim milk
at 60110130 proportions were selectedfor determination of

total solids and protein contents.

Total solids: Total solids were determined by following
ISI method (ISI, 1981).

Per cent total solids was determined using the formula,
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W, = W
- Percent tnal solidg = —2 0 X 100
Wy = W
1 0
where, W, = welzht of empty plate
wl = weight of plate + sample

w2 = weischt of plate + dried sample

Protein: Protein content of soymilk was determined by

standard microkjeldahl methnd. Fifty millizrammes of the

moisture free sample of soymilk was used and a multiplica=-
tion factor of 6.25 was employed (AOAC, 1980). Then

protein content per 100 ml of the sample was calculated.

30 6. 3. _B_];Gnd@d ma,.;l.t DOWderg

Sample A1 contzining a blend of wheat and defatted

soyflour at 70330 proportions, sample B2 containing a blend

of wheat malt and defatted peanut flour at 60:40 proportions,

gsample Cy containing blend of ragil and defatted soyflour

at 70: 30 proportions and sampe C; having a blend of ragl and

defatted snyflour at 70130 proportions were selected for

protein and total calorific value determination. Protein

content wag determined by the standard microkjeldahl method
(AOAC, 1980). Fifty milligrammes of the moisture free

sample wera uged for determinationy and factor used for

multiplication wasg 6.25.

Total caloriflic value of the samples was  estimated

using Bomb Calorimeter. One gramme of the sample was used -

for the determination (Appendix IV).
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IV, EXPERIMENTAL RESULTS

Regsults of the sensory svaluation of the beverages

by laboratory panel members is presented below:

b,1. Herbal teas

Table VII shows the results of two-way analysis of

variance for sweetness, appearance, flavour and astringency.

From,the ANOVA table obtained for the four
characteristics it ig seen that, there is a sisnificant

difference among the treatments/samples, regarding sweet-

ness, appearance, flavour and astringency.

The mean scores for the characters of sweetness,
appearance, flavour and astringency and their overall means
are furnished in Table VIIla., The overall mean value of

the samples ranged from 3.7 (Hy) to 1.7 (Ag) out of the
maximum score of 5. Table VIIIb presents the ranking of
herbal tea samples hot and cold by the laboratory panel,
Hot samples were mostly llked better than cold ones.

These samples with hizh ranks had higher overall means of
above 3,0, indicating that, in the characteristics studled

also they were of high acceptability.

4,2, Milk llke beverageg

Table IX gives the analysis of variance for the
sensory charactars of milk like haverages evaluated by

laboratory panel members.

S



Table VII: ANOVA for characteristics of herbal teas
evaluated by laboratcry panel members
M. 3.3q.
Source d.r. i e e L - cwnaane
Sweet- Appear- Astrin-
ness ance Flavour gency
Treatments 29 11.9110% 7.1531% 7+ 3935% 9.3119%
Judges 12 14.9110% 9, 4885% 14,5120% 7.0038%
Judzes x 348 2,2111% 1.0311* 1.0259*% 1.2125%
Treatments
Error 380 11.0333 0,.,8448 1.4820 1.3410
To tal 769

#3ignificant at 5 per cent level
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Accepted samples of herbal teas




Table VIIIbs Mean scores, overall mean scores obtained
by samples of herbal teas (Laboratory panel)

Sgggie 3:;:t° Agg::r— Flavour g::g&n- To tal g;::all
A 1.615 3.1153 2,115 2.,2692 9,1145 2,2786
31 2,384 3. 5769 2.961  3.5384 12,4603 3.1150
¢, 2,115 3. 5000 2,000 3,0000 10,6150 2,653?
D, 1.230 3.1538 2,076 2,5000 8.9598 2,2399
F, 2,038 3.1923 1.961 2,4230 9,6143 2.4035
Ag 1.653 2,0769 1.346 1.6153 6,6912 1.6728
Bg 1. 461 2,576 1.769 2.1538 7.9598 1.9899
Co 1.153 2.6153 1.807 2.3076 7.8829 1.9707
Do 1. 307 2,8076 2,500 2.9615 9.5761 2, 3940
Eo 2.576  2,8076  2.346 2.8076 10.5372 2. 6343
Gy 3.192 3. 5000 2,230  3.5769 13.4989 3. 3747
Hy 3. 653 3.9232  3.423 3,9230 14,9220 3.7305
Jy 3,153  3.5000  3.269  3.3846 13.3066 3. 3266
Ky 1.576 L4, 269 2,384 2,5769 10,8059 2,7014
Ly 2,884  L4,1153 2,265 2.6923 11.9606 2,9901

continued,.



Table VIIIb(contd,)
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ke’ hems 'inesr Flavour Tl fotal  CUOTH
Go 1.923  2,0769 1,653 1.6923 7.3452 1.8363
Hy 2,230 3.2692 2,576 2,9615 11,0367 2,7591
Jo 1.807 2, 8346 1,846 2,6538 9.1914 2,2978
Ko 1.576  3.1923 2,076  2,2307 9.075 2,2687
L, 2,038  2,9615 2,076 2,0769 9.1524 2,2881
n, 2,884 3. 084 2,767 3.500 12.1914 3. 0478
LA 2,076  3,0769 2,615 3.3076 11.0755 2,7688
Sy 1.192  3.0769 2,615 3.0769 10,9608 2,7402
vy  1.88%  3.9615 2,692  2,7692 11.3067 2, 8266
X, 3.115  3.5769 2,884  3,7692 13.3451 3.3362
M, 2,653 3. 4615 3.115  3.1153 12,3448 3. 0862
£ 2.615 2,8076 3.000 3.1923 11,6149 2.9037
S 2,692  3.4615% 2,730 3.3461 12.2296 3.0574
Yo 1.83%  3,6923 2.538 2,8461 10,9604 2,7401
Xo 3. 384 3. 3846 3.076 3,576 13.4215 3. 5553

Sample codes subscripted with 'o' represent cold samples and

superacripted with *'I' represont hot samples.



AB

Table VIIIb: Ranking of herbal tea samples by the
laboratory panel

Segsion I Segsion II Session III
““sample Rank  sSample  Rank Sample  Rank
Ag X Gg X M, 11

Aq III 1] I M1 VI
By IX Hy IV P, v

B, I Hy B ¢ S VIII
Co vII Jo VII So Iv
C1 1 Ji 111 St X
Do VIII Ko VIII Vo VIII
Dy B 5 ¢ Ky v B 7Y X
By v Lo X Xg I

B, v Ly vI Xy 1

Noge: Highest llked had lowest rank

Sample codes subscripted with ‘'0*' represent cold samples

and subgcripted with 'l' represent hot samples



Table IX: ANOVA for sensory characters of milk like
beveraces
Me S Sq.
Source dl fo "”f ------------------------------------
Sweete Appear- . Astrine
neas ance Flavour gency
Treatments 25 6.142 7.0182% 14, 3222% 30 09 4%
Judges 12 10,658 13.8634+ 8.5623% 18.0434»
Judees x 300 0.5818 0.6286#% 1.3807%* 2.9641%
Treatments
Error 338 296.,1021 0.1760 0.1745 0.2396
To tal 675 o
‘

#Significant at 5 per cent level



There was no significant difference between the
samples regarding sweetness, whlile samples differed signie

ficantly in appearance, flavour and astrinzenecy,

The mean score and the rank obtained by the blended

goymilk samples are presented in Table X,

It is observed that, the means ranged between 3.3
to 4.3 which were perceived to be moderately pleasant to
very pleagant, A positive trend exlsts between the overall

mean value and the ranks obtained by the samples,

The means for sweetness ranged from 3 to 4,7 which
were perceived to be "gweetiness just sufficient” to “excellent
sweet", Means for avpearance ranged from 3.0 to 3.9

which were percelved to be acceptably attractive to very
attractive, The mean values for flavour ranged from 2,0
to 3.8 which means that the samples were moderately pleasant
to very much pleasant, Agstrinzency of the samples was

“acceptable"” (4.5 to 4.7).

4,2,2, Table XI glves the mean scores and ranks of the

flavoured msoymiika,

The overall mean for flavoured soymilks ranged from

4,0 to 4.9, They were very much pleasant to mogt pleasant

or excellent. A positive trend exigted between the mean

and the rank it obtained, Ther2 was no significant difference
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Table Xt Mean scores and the ranks of soymilk based
: beverages
Sample  Ness omoe. Flavour 43YIINT ggio all Rank
mean
Ay 4,7307  3.846 3.8076  4.73 17,1143  4.278 1
By 4,3076  3.538 3.3461 4,50 15,6917 3.922 II
Cy 3;8076 3. 307 2.7692 4,653 14,5368  3.634 III
Dy 5.9615 3.230 2,5760 4,461 14,2285 3.557 V
A 3.6923 3,384 2,5380 4,461 14,0753 3.518 VI
By 3.1153 -3.269 2.2690 4,461 13.1143  3.278 VIII
G2 3. 3076 | 3.153 2,4230 4,461 13,3446 8.336 VII
D, 3.3856  3.500  3.2300 bbb 14,575 3.643 IV




Table XI+ Mean gscores, overall mean scores and rank obtalned

by samples of flavoured soymilk

Astrin-

522 ée S:gg:— Aggggr- Flavour ooy To tal ngiﬁll Rank
Al 4, 692 5.0G0 5.000 5.000 19.692 4,923 I
By 4.576 4,961 %923 5.000 19,460  4.865  II
Cq 3.846 4,423 b.115 b.730 17.114 4,278 v
Dy  3.653 4,384 4,000 4615 16,652 4,156 VI
Az 3. 692 4, 269 3.961 4,615 16.537 4,134 ITI
Ba 3. 346 4, 230 3923 4,615 16,114 h,028 VIII
Cp,  3.576 4.269  3.884 4,692 16,421 4,105  VII

3.961 5,000 4,576 5.000 18.537 4,634 Iv

0?2



Fig. 51 Soymilks and flavoured soymilks




in character "sweetness" among the samples studied, The

means for appearance and flavour ranged from 4.0 to 5.0.
They were very attractive to most attractive and there was
not much difference in astringency scores. It ranged from

46 to 5.0 i.e., no detectable astringency.

4,2,3, Blended malt beverages

Table XIT ghows mean , overall mean and the ranks

obtained by blended malt beverazes as evaluated by

laboratory panel members,

The overall mean of all the charaeters in blended

malt beveragzes ranged from 3.8 to 4.5. There was no
sionificant difference among the samples. The mean values
for sweetness ranged from 4,0 to 4,83 for appearance from
3.8 to 4,0 and for astringency 4.4 to 4.7. It was only
for flavour that the range was from 3.0 to 4.5, which was
percaived to be pleasant to very much pleasant. The best

geored product was sample Ay having a blend of wheat malt

and defatted soyflour at 70:30 proportion.

4,3. Congsumer evaluation of beverages

b,3.1. Herbal teass It could be seen that majority of
congumerg had a feeling of neither likeness nor dislikeness
towards the experimental teas. However, considerable
number of congumers liked samples Kqi» Pl’ S0 Sample Vl
which formed regular black tea was disliked by majority of

the consumers,

99
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Table XITs Mean, overall mean for the sensory characters and
rank obtained by the blended malt beverages

Sample Sweet- Appear- Agtrine Overall
code nesa ance Flavour zency Total mean Rank

{4615 3.923 45,0315 4,615  17.0310 4.2577 ¥
C,  4.4615 3.807 13,7692  4.538  16.5757 L.1437  II
B,  4.4615 3,923 3.9517 4.576  16.9122 4.228 IV

B L.60 3.88%  3.9517 u.soo' 16,1867  4.0465 VIII
Ay 46153 '3.§23 '3.968h h615 17.1zi7 4,2802 IX
lnz J4.1923” 3846 3.9517  1.500 164900 b.1225 X

| czk .b.38u6 ‘3.846 3. 615 u.ﬁoo 16.3u56 4.,0862 VII
D, he1153 3846 3.1926  b.4269 155808  3.8952 X

R, 4.1153 3.807 3.6976 4,5000 16,1199  4.029 VI




Fig. 61 Malted beverages




Results of ranking analysls showed that, sample X
was best liked followed by Ky» Py and S;. The ¥; tea was
the leaat ranked,

The highest ranked samples had largest number of
’consum'ers ranking it. On~ comparing the rank order dne

by the consumders to that of the laboratory panel, the

order was found to be in good asreement.

4,3.2, Soymilks Of the 92 consumers evaluated thd flavoured
soymilk, sample A, (soy + akim milk) was llked very much by
55 cconsumars, sample B, (soy milk + gesame milk + skim
milk) by 10, sample Cz(soy-+ gegame + coconut + skim milk)
by 30 and sample D2 (soy + coconut milk + skim milk) by

only 10 of the consumers, Sample Az was liked by 32 of
the consumers, sample B2 by 25, sample C2 by 55 while 60

consumers liked sample Dz.

Sample A2 wag neither likednor disliked by only four

‘consumers, sample B2 by 45 consumers, sample C2 by only 7

of them, wh tle sample D by if ¢f the ccnsumers.

None evaluateg: sample Az as "do not like", while 12
did not like sample B2, while only one did not like sample

C2 and sample D2 by six of the consumers.

It iz seen that majority of the consumers liked samples

Ap and C very much, while majordty of them just liked the

Do
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samples D, and B,. Very negligible number of consumers

gcored them lower than "I like".

Results of the rank analysis shows, sample A, to be

best liked, followed by Cy» Dy and B,. This is evident from

the number of consumers llking these samples.

4,3.3. Blended malt beverasges

Sample A; (wheat malt+ D.F. soyflour) was liked
very much by 45 of the consumers, sample B, (wheat malt +

D.F. peanut flour) hHy 17, while sample Cy (ragi malt+ D.F.
gsoyflour) by only 15 consumers. Sample A1 was liked by 35
of the consumers, sampls B, by 50 and sample Cy by 45 of the
consumers, Seven of the consumers "nelther liked nor
disliked” sample Aj, Sample B2 by 20 consumers and sample
C1 by 27 of them, Negligibly small number of consumders (3)
marked sample Ay as 'I don't like’, so also sample ¢y

by only six consumers while none evaluated sample 82 as 'I
don't l1llke’, Sample A, was ranked first, C,; second while
B, was least liked. A positive trend was observed between

the rank obtained by the sample and number of consumers liking

it,

4,4, Chemical analygis
44,1, Herbal teass Table XIII glves the results of mineral

and soluble tannin contents of experimental tea samples.

Results of mineral estimations of teas showed that
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calcium content ranged from 0.99 to 2.32 mg which is higher

than the black tea (sample V - 0.67 mg). Potassium content
Increased in six of the experimental teas, while in sample B,
it was considerably low (16,06 mg) and gsamples P and S

contained almost equal amount of potassium (21.9 and 24 mg).

Copper content of 8 herb teas was higher than black

tea (0.019 mg). The ranve of test samples wag 0.02 to

08

0.03 mg, Only one sample had slightly lower copper (0,011 mg).

Considerably higher amount of Zn was found in herbal teas,
the content ranzed from 0.036 to 0.051 mg, compared with
0.02 mg of black tea. Range for Mn content of herb teas
was from 0.53 to 0.96 mg. Six c¢f the experimental teas
had hizher M content than black tea (0.63 mg/100 ml) while
in three samples it was found to be slightly lower (0.53 mg).

Iron content of the test samples was found to be lower
than the black tea, However sample E had sllishtly higher

iron (0. 0081 mg) .

Estimation of soluble tannin content showed that 8 of
the herbal teas had lower tannin content than the black tea
while only one sample (E) had hil-her value,. All the samples
contained 10 mg of ascorbic acid and saccharine as sweetener.

Hence, the herbal teas having hi~her mlneral concentratlon
are expected to contain 10 mg of vitamin C and low calorific

value.



b,4,2, Soymilks Table XIV shows moisture, total solids and

protein content of accepted soymilks.

Sample C had hichest protein as well as total solids
followed by sample A, and By, Sample D, contalned least
amount of total solids and protein (10 and 3.14%, respectively).
A pogitive trend between the total solids and protein content

of the samplea was observed,

4,4,3, Blended malt powdergs Table XV gives protein and

gross energy valués of the blended malt powders.

The protein content of sample C, found to be highest
followed by sample Ay, 35 and Cy regpectively. Sample Cq

had least amount of protein. The zross energy value was
found to be hi-hest in sample B, followed by samples Aqs
Cp and Cy. However, not much difference was observed
between samples A1 and Ay recardins protein and calories,

while in samplea Cy and C; , a wide range in protein content

wag observed,



Table XIVs I[Moisture, total solid and protein contents
of soymilk samples
Sample iolsture Total solid Protein
code (%) (%) (%)
Ag 88,00 12,00 4, 823
B2 89.90 11.85 4,590
Ca 87.00 13.00 4.951
Da 90.00 10.00 3.140




Table XVi Paf'cent protein and zroas energy compogsition
values of blended malt powders

Grosg energy composie

Sampla eode Protein (g/loo 8_',) tion cals.
Ay | | 25,4 | 390
B2 | 24,0 397

c, 26,4 | o2

- 61



DISCUSSION



V. DISCUSSION

The results of the laboratory panel evaluation,
consumer panel evaluation and nutrient analysis are discussed

here.

5.1. Laboratory panel evaluation of beveragesg
5.1.1. Herbal teas

The judges of the laboratory panel had given the
verdict of clear acceptance levels with regard to the chief
characters, namely sweetness, appearance, flavour and

astrincency.

The herbal teas were found to possess a generally
dezirable sweetness, which covers the sweetness requi-ement
of a wide ranse of consumers. Honey added to the teas
appears to be a good sweetener for herhal teas as evidenced
by the hi~her scores recelvad by honey sweetened samples
Gys Hy» Jg» X4 and Xg. Fven Steinsholf (1983) reported
hicher preference for honey sweetened lcecream than sugar
gweetened ones, as judged by 6-membered taste panel. Saccharine
wag found to be the next begt sweetener followed by sugar.
Thug, s@ccharine well accepted as a sweetener In herbal
teas would also help towards low caloric dletetlec contri-

bution in these drinks,

Regarding appearance, the test samples were found to

possegs very attractive colour and clear appearance. The
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colour of samples rangsed from greyed orange to greyed purple
(172 to 178 respectively) when observed using Royal Hortie
cultural Soclety colour charts. Most of thls ranse may
probably be because of japatre (liace), which contributed
reddish orance colour and cloves, cinnamon and tea leaves

which contributed purple colour to the samples containing

these ingredients at varlous proportions.

However, there is a wide range of consumers who prefer
light red to dark red or purple colour soft drinks e.g.,
coca cola, thumps-up, black tea, red wine etc. Thus, the
gamples In the present study offered guch a range to the

conaumer’'s demand and cholce.

Flavour scores indlcated that the herbal teas were
moderately pleasant, It is known that, mint, tulsi, fennel
seeds, cloves, cumin, liquorice and amla, possess plesant
aromatic flavours, Samples Hy, Jyg» iy, Py and Xy obtained

higher score for flavour and declared as plesantly flavoured

herbal teas. This might be because of the presgsence of one

or more of the above gsaid herbs in the tea blend formulatlion.

Astringency 1s one of the characters that makes tea
a deslirable refreshing drink (wWedzicha, 1979). The

astrin-ency scores obtained by the experimental teas ranged
from gtrong astringency to aceceptable astringency. Samples

Ag and Gy were found to be strongly astringent because of



the higher ampunt of tea leaves (1.0 g) present in the tea
mix or blend. However, in rest of the samples, though

the proportion of tea leaves in the tea mix was less (0.5
to 0.75 g), the samples were found to possess acceptable
astrincency. Probably, amla, tulsli, liquorice, cloves

and fennel seeds contributed astringency to the accepted

beverages,

The hot samples were found to recleve higher scores

for all the gensnry characters evaluated, while chllled
gamples were found to receive slishtly lower scores. Thus
temperature wag another factor influencing the acceptability
of herbal teas, because the temperature influences the
volatility of essential oils and other flavour contributing
principles and affects ability of tactile nerve ends to

pick up these sensations, The diminished taste of cold foods
may be due in part to the fact that molecules of substances

which provoke sensations are more slugglish when cold and

may anaesthetize the taste buds (Hallen Charley, 1970).

5.1.2. Blended soymilk

Sweetness of blended goymilk was found to be just
gufficlient to excellent, However, there was no significant
difference between the samples. Sugar added to soymilk
gamples, apart from improving the acceptability would also

help in better utilisation of protein from blended milks.



The results obtalned by Gopaldas et al. (1974) showed that,
sweetness is more influential for acceptance than flavour.
But in the present investigation, it is clearly seen that,

flavour is more important for acceptance of beverages.

However, a few of the unflavoured milks were also

rated to be acceptably attractive to very much attractive.

6O

The astrincency scores obtalned by the samples indicated

that the samples were found to possess slight but acceptable
astringency. None of the samples were rejected because

of astringency. This mizht be because of the addition of
gkim milk to the samples which lowered agtringency factor
from soymilk, Soymilk and skim milk blends at 603140 (Al)
showed no detectable astringency, while samples B,, C, and
Dy containing sasame milk and coconut milk blends were found
to possess slicht astringency. Chien and Snyder (1983)

in their attempt %o reduce the soymilk astrinsency found
that, skim milk, calciumesulphate or clitric acid crystals

added to the milks were responsible for reduced astringency.

Flavoured soymilks were evaluated as very much

attractive because of the colour contributed by the added
oriental flavour mix. Consumers generally require not only
a product which is nutritious but a product which is
aesthetically acceptable also. The flavour scores indicated

that these flavoured mllks were perceived to be very much



Pleasant to extremely pleasant. Thusg, it is desirable to

flavour and colour the blended soymilk.

Ferreira and Shirose (1975) flavourdd soymilks with
geven various flavouring asents and got them evaluated by
a panel of adults and a aroup of 100 school childrsn,
Adults gscored red currant flavoured milk as best and
strawberry as least, while coconut added milk ranked hi-hest
for aroma and chocolate as lowest. Children liked straw-

berry flavour most and coconut flavour as least. Unflavoured

soymilka were rated to bLe unacceptable by both adults and

children. However, in the present gstudy, the unflavoured

milke were also acceptable but with lower score.

5.1.3. Blended malt beverages

The blended malt beverazes did not differ from each

other in sweetness. The added sugar contributed acceptable
sweetness level (4.0 to 4.7). All the sampleg appeared to
be very much attractive (4.0). The eriental flavour added
to the beverages mizht be responsible for higher appearance
gcores. Eilsweiseprodukte and Schaeffers (1981) observed
that, the spices and herbs having medicinal value, when

incorporated into milk and protein rich beverages, enhanced

their medicinal effects,

The results of flavour evaluatinon showed not much

difference among the samples. However, sample D, with

66



defatted peanut flour at 40 per cent level received lower
scores while the sample Dy» containing defatted peanut flour
at 30 per cent level was adjudged to be more pleasant,

The flavour scores obtained by sample B1 and By indicated
that when deratted peanut flour wag blended with wheat

malt at 30 per cent and 40 per cent levels, resulted in

acceptable flavour, Thus, it is clear that, peanut flour

67

at less than 30 per cent level could be blended with ragi malt

while blending peanut flour with wheat malt even at 40 per

cent level is successful,

In HYay e+ al. study (1983) a weaning food consisting

of a2 blend of gzelatinized ecom meal and defatted soyflour
was preferred for mouth feel and congistency and was rated

good, compared with simlilar food having a blend of defatted
glandlegs cotton seed flour which had sisniflcantly lower

acceptability.

5.2, Consumer evaluation of beverages

5,2,1. Herbal tea

A majority of consumers classified herbal teas as

*naither liked nor disliked", Neverthelegs, sample K;
(eontaining amla, mint, tulsi, cloves and cardamom), sample

Py (containing Llquorice, amla, fennel seeds, mint and

japatre) and sample Sy (con*aining amla, liguorice, mint,
tulsi and fennel seeds) were liked by the consumers.

Negligible number of consumers did not llke the herbal teas,

This ° may be because the selected group of consumers were



not hablituated %o drinking tea without milk and thus the
experimental teag mleght have appeared to be very different
In terms of flavour and colour. However, 1t 1s noticeable
that these herbal teas were found to be liked better than
black tea which was the control samples (with only tea
leaves)., Hannigan (1979) noticed an increasing preference
by the consumers in U.S.A., for foods with distinctive
tastes resulting from the use of herbs and spices, which led

to the increased number of foods and dletetic beverages

in the market. Flavoured teas and herbal teas were preferred

and found to be the successful products in the U.S. market,

Hence, 1t can be expected that, such beverages as
in the present study which zre acceptable, If exhibited in

the markets, can become successful productse

5¢2.2. Blended soymilks

A ]

The evaluation of flavoured soymilks by the consumers

ghowed that samples containing a blend of soymilk and skim

milk at 70:30 proportion (Ap) and sample contalniny a blend
of soymlilk, cnconut milk and gkim milk (D2) werae belng

liked very much, Samples B, and C, containing sesame milk

hbland ghowed alishtly lawer acceptability by congumers.

However, aince asesame nilk adds sulphur containing amino

acldis which are deficit in soymlilk, the education of consumer

about this may risa its acceptance and market value,

68
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Similar studies were conducted by Prabhavat et al.
(1979) and reported that, addition of sesame milk to soy-
milk thouch reduced its acceptability, the percentaszse of
sulphur amino aclids increased and chemical score rzised
from 54 to 106 without causing imbalance in essential amino

acid pattem,

In the pregent study, sample A, containing soymilk
ard gskim milk and sample D, containing soymllk and coconut
milk, have been found to te very much liked by the consumer
and hence may serve as hizh protein, as well as refreshing
bevarages, However, samples Bz and 02 containing sesame
milk have better quality protein and even these beverages
were not rejected by consumers and hence may serve as good

quality protein beverages.

5¢2.3. Blended malt beverages

All the three malt beverazes evaluated were found to

be liked by consumers, Negligible number of congumers

found it slishtly unpleasant.

It was observed that, milk like beverages were
preferred %o a greater extent by the consumers than herbal
teas. However, the experl mental teas may be expected to
be preferred by a consumer group, where black tea is in vogue.

Further research In this respect is hence suggested.



A positive trend in the acceptability of beverages
by the laboratory panel members and consumer panel members
was obgerved and thlas is a confirming factor that the

laboratory panel evaluation forms a necessary base for a

gucceggful product development,

S5«3. Chemical analysis
5.3.1. Herbal teag

Regults of mineral estlﬁation gshowed that Ca, Na, K,
Cu, Zn and Mh contents have been increased as compared with
black tea (msample V). But iron content was found to be
reduced slichtly in eiecht of the teas. However, sample E
which contained liquorice, fennel seeds, mint, japatre,
cloves and cinnamon, was found to have slizghtly higher

iron (0.0007 mg).

Isassa and sarquina (198%a) estimated macroelement
content of ten samples of commercial black teasg and thelr

Infusions using atomlc absorption spectrophntometer. The
infusions prepared by putting 2 g of tea leaves In 100 ml
of boiling water for 2 minutes had on an averasge 0.09,

24.1 and 0.48 mg of sodium, petasslum and calcium content

respectively.

The same authors (1980b) estimated trace element content
of same tea samples and reported that the infuslons on an

average contained 0,012 mg (12 ug), of Cu 0.0006 mg (0.6 ug)

70
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of zinc, 0.524 mg (524 ug) of /n and 0.011 mg (11 mg) of
calcium contents, The results of mineral estimations done
for black tea (sample V) are slightly in agreement with

the reported results, However, many of the available
literatures for instance Samuel Lee (1979) claimed that,
component extractions during brewing greatly vary and some=-
times extractions will be never complete and part of the
soluble extractives remain with the residual part. The
temperature and type of water used for brewing the teas, the
infugsing time, type of tea leaves and the container are the

declding factors for the mineral composition of teas.

However, the experimental teas are having higher
amounts of macro- and trace elements, Hence, can be
classified as minerally rich teas. Kenney and Thimaya (1983)
estimated copper content of regular teas, flavoured teas
and herbal decaffeinated teas. Infusions were prepared by
brewing one gramme material in 100 ml of boiling water
and allowed to stand for 5 minutes in case of regular and
flavoured teas while for 3«4 minutes in case of herbai
decaffeinated teas. The estimations done on atomic absorption
gpectrophotometer reported that copper content ranged from
0,018 to 0.019 mg for regular and flavoured teas while
0.014% mzg for herbal decaffeinated teas. Authors claimed
that flavoured teas had hishest copper content than any other
teas estimated, For patlents with severe dehydration, to

whom immediate mineral replacement is necessary, such teas



can be recommended instead of rezular black tea or even the
milk added tea, which is often disliked after recovering

vomitingzs,

The tannin content of experimental teas has bedn

reduced considerably. Black tea (sample V) was found to
contain 145 mg of tannins per 100 ml of the beverage. Panda
et al. (1979) estimated the tannin content of infusions from
commercial teas and reported it to be on an average 159 mg
per 100 ml, Authors claimed that tannic acid of tea is

an incriminating factor for heart disease and warranted

for low tannin containing teas, However, the tannin content
of herbal/flavoured teas has been reduced to almost half

(62 to 82 mg/100 ml) of that of regular black tea (sample V).
This is a very promising answer for the consumers gseeking

low tannin containins teas.

Vitamin C content of the test samples can be expected

to be 10 mg per 100 ml, which is resulted from addition of
agcorbic acid crystals, Addition of vitamin C to tea is
nutritionally valuable, -, Hejda and Kacovska (1978) reported

that, vitamin C is better utilized in presence of tea rather
than water. This is because of the tea polyphenols that
have antioxidant effect on vitamin C, thereby leading to
lower loss. It was also observed that, ascorbic acld aided
in the higher extraction of soluble ferric ions from leaves

while brewing. It was algo claimed to have better abgoryilon

72



73

in the intestine. In another gtudy by Ginter (1973), a
correlation was observed between vitamin C deficiency and
high blood cholesterol levels and atherosclerosis in

guinea pigs. In another experi ment with rabbits, vitamin C

added tea was administered and the results showed 34 per cent

reduction in cholesterol level and about 40-50 per cent
reduction in atherosclerotic plaques in arterlal walls, This

effect is due to the polyphenols of tea which have antioxidant
effect on vitamin C, helPing its better utilization by

the bOdy. o ' ‘. ..

Since saccharine is used ag a sweétehinz agent, the
claorific value of experimental teas is expected to be very
low. This is an advantaze for the obese people as the teas
have good palatablility at the same time contributing very

low amount of energy.

Beerboom (1979) reported that obesity is becoming a
common disorder due to the occurrence of cardlovascular
diseases, hypertension, respiratory illness and diabetes which
are fatal to health. Author claimed, it is always difficult
for the weight watchers to find suitable foods wlith good

palatability and called for newer foods which can contribute

low calories. Hence, beverages such ags the onesg in the

present study with their advantages are palatable and thus

will help in welsgsht reduction practicds.
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S 3. 2. B__ltended SOMmi__k_

Results of total solid and protein content of blended

soymilk samples show that, three of the samples have protein
higher than 4.5 g per 100 ml. Sample C, having soymilk,
sesame milk, skim milk and coconut milk has hichest amount
of protein (4.95 g). This is because of use of defatted

soyflakes, skim milk as well as sesame milk, Sample C, apart
from having high protein, alse has good quality protein,

as soymllk and sesame milk have complementary eifect on
each: other; gesame mllk providing sulphur amino acids
which are limiting in soyproteins, Prabhavat et al. (1978)
reported the improved nutritive value of rezular soymilk by
addition of secame milk. The percentace of sulphur amino
acids were increased and chemical score improved from 54 to
106 without causing imblance in essential amino acids.
However, sample A, having soymlilk and skim milk blends at
70130 proportions regpectively and sample B2 having soymilk,
gesame milk and gkim milk blends, also have good amount of
protein. Sample D, having blend of soymilk, coconut milk
and skim milk has comparatively lower amount of protein
(3.14 g). However, its protein content agrees with the
ISI specification (IS:7482:1974).

The ISI specifications for protein beverages derived
from ollseeds claims for 3.0 per cent protein and 11.5 per

cent of total solids, Thus, the samples A,, B2 and Cz
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meet the ISI specification of protein and total solid
contents and hence can be classified as high protein beverages,

Such milks apart from gerving as nutritious and pleasant

beverages, also have wide therapeutic applications.

Feeding soymilk to infants has three advantages:
Firstly, for babies who are ellergic to animal milk and who
are lactose Intolerant, soymilk is the only solution at
present and they can be guccessfully fed, other than which,
the condition of lactose intolerant babies is fatal (Torun,
19%1). Secondly, babies with low birth weight, premature
bables of low gestational age have lower lactase enzyme
activity than full term babies and hence cannot be fed with
mo ther's milk. Por such babies agaln, soymilk serves as a
promising solution, and soymilk can be fed to such infants
t111 they acquire nermal enzymatic activities (Bacchhuber,
1979)s The third advantageous application of soymilk feeding
is for jaundiced infants undergoing phototherapy. It was
obgserved that, phototherapy reduces Jejunal lactase activity
resultinz in loose stools when fed with mother's milk or
cow's formulae. Sisson (1979) conducted experiments on
feeding soy based infant formula (250 ml) and cow's milk
formula (Similac) and concluded that, soy based infant
formulae prevented diarrhoea and appearance of reducing
gsubgtances in :tools, when fed to jaundiced infants recelving
phototherapy, in contragst to the adverse effects of cow's

milk formulae,



Soymilk forms an efficlent food of high acceptability

for gseverely malnourished children (Mathew and Raut, 1981).
It has antihypercholestrolemic effect which can be a very
good solution for atherosclerotic patients (Greendly and
Abraham, 1983). Persons with in<borm errors of metabolism
like cystathione synthetagse deficiency can be successfully

fed with soymilk (Vivian Shih, 1970).

5¢3.3. Blended malt powders

The results of protein and energy compositions of
blended malt powders gshowed that, the proteln content varied
from 22,8 to 26.4 per cent and gross energy values from 377
to 397 cals., Ten grammes of the malt powdeér stirred In
100 ml of milk can provide 2,28 to 2.64 g protein apart from
milk protein,

Jample 62 had hi~zhest protein (26.4%) and sample Cq
had lowest protein (22.8%). It is obsgerved that blending
defatted soyflour with cereal malts increases the protein
content, Sample C, containing ragi malt anc defatted
goyflour at 60340 proporticn had higher protein than sample
Ay, which contained wheat malt and soyflour at 70:30
proportlions. It is clear from the results got for Cq and
Cz samples that, protein content increased from 22.8 to
26.4 per cent when 30 per cent soyflour was Incraased to

40 per cent. Hence, defatted soyflour makes a very good
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blend with both ragl and wheat malt, same time improving
the protein content drastically. While peanut flour though
improves protein content of the blended malt powders,

does not make an acceptable product with ragi malt.

A malted weaning food developed by Malleshi et al.
(1982) consisting of malted ragl flour and malted green gram
flour at 70130 proportions reported a protein content of

11.5 per cent,

A weaninzg food consisting of gelatinised corm meal
(45%), defatted soyflour (23%) and skim milk powder (15%)
wag prepared by Hay et al. (1983). The protein content
estimated was 20,8 per cent and energy value of 372 cals.
Since the mixture was found to be rich in protein and
calories, it was used to feed growins as well as malnourished

children,

In the present study, the blended malt powders have
higher protein as well as energy contents than the reported
values of Hay (1983) and iMalleshl (1982), and hence can be
used as protein and energy rich beveraze mix. Since the

blends contain cereal and oilgseed proteins, the quality of

protein is expected to be higher, Chlldren in aze of 1-2 years
are weaned and their food often congl:i+tgs of cereals, milletss

roots and tubers, But these foods having large amounts of

starch, cause bulkiness by their water binding capacity and



children cannot digest such foods since their digestive
enzyme actlvity.wlll be vartially developed (Rajalaxmi,
1976). Under such conditions blended malt foods with low
dietary bulk can be conveniently fed to weaned children,
game time provide high amounts of protein and calories.

For the same advantaces, the children in the rapid zrowing
aze, hospitalized vatients, convalescents, institutional

residents can be recommended drinking blended malt beverages.



SUMMARY



VI. SUMMARY AND CONCLUSIONS

Review of beverages in today's market shows there is
a congiderable demand for developing variety with specific
nutrients which ean be used as distetlc beverages. In
the present study, 15 types of herhal teas were developed
uging one or more of herbs/spices llke liquorice, amla,
cardamom, clove, cumin, cinnamon, fennel geeds, mint,
japatre and tulsi at various proportions. In the process
of development of high protein beverages, 4 types of
blended soymilks at 50, 60 and 70 per cent levels were prepared
using defstted soyflakes, sesame milk, coconut milk and
g2 kim milk, Malted beverage mixes having 30 or 40 proportions
of defatted goyflour or defatted peanut flour or green
gram malt blended with wheat or razl malts at 70 or 60
proportion were prepared with the intention nf devaeloping

a high protein and caloric beverage mix,

The prepared beverages were evaluated by a taste

panel of 13 judges for the produét characters namely,
aweatness, appearance, flavour and agtringency. Harbal
tea sample K, with a blend of amla, mint, tulsi, cloves
and cinnamon along with 75% tea leaves wag very much

attractive In appearance. Sample H, with a blend of
liquorice, cumin, cinnamon, ecloves and fennel seeds had
pleasant flavour., Hot sarples were rated higher than cold
oneg, Consumers evaluated the beverages for overall
acceptability and found sample X; (a blend of Tulsi and

t

dried mirf ®ith 60 tea leaves. The same sample had alao

been scored high by the laboratory panel, Crhomical analyslis
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indicatad the experimental teas had higher amount of calclum,
sodium, potassium, zinc, copper, manganese and agcordle

acid than the black tea, Soluble tannin content was

0.62 mg/100 ml compared with 145 mg per 100 ml of black tea,
Saccharire used as a sweetner contriduted low calerific

values,

Bllended goymilk samples evalutated by the lab-panel

indicated that, gamplea had attractive appearance, pleagant
flavour and acceptable astringengy. Orilental flavour mix
added to the milks increaged thelr flovnur» and appearance
scoreg, Sample AI having a blend of soymilk and gkim milk
wag found to be moat attractive, most pleasantly f{lavoured
milk with no detectadle agtrintuncy, Es%imations of
protein and total =nlid cnntents were found to =meet the 181
specifications for protein beverages. Sample C; having a
blend of soymilk, gegame milk, coconut milk and skim milk
had hizhest amount of protein (4.95%) and total molids
(13%)s The results got were hizher compared with the

reported literatures,

Malted haveramges evaluated by labepanel members
indicated that, all the zemples were rated to be pood. Sample
AI having wheat malt and defatted soyflour blends at 70:30
proportinnn wag heat accaptol sample. Consumers liked all
the samples very much,. Nutrient analyels revealed that

the baverage mix hxd hizhoer prateln and total calarie contents



ag compared with the published results. Sample C, conslsting
of ragil malt and defatted soyflour at 60s40 proportions had

26, 4% protein and 382 cals.

To conclude, the beverages in the present study serve

as guccegsful dletetic drinks for patients with wide number
of conditions and disorders, like for obegity, diabetis,
heart patients, weight-watchers and similar condlitions,
herbal teas form promising dietetic drinke. For patients
with severe dehydration to whom immediate mineral supplementa=-
tion is necessary, minerally rich tea will be a promising
solution. High protein soymllk can be successfully fed to
lactose intolerant babies, premature bables, jaundiced
babiea undergoing phototherapy, atherosclerotic patients

and children in the rapid growth perlod. Blended malt
beveragses with high protein and calorie density makes a good
gupplement for hospltalized patients, convalescents,
teenagers, athletes, pregnant and lactating women and also

ag nourishing drink for growing children and adults.
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APPENDIX II

Consumer Study

Product: Names

Date:s

Instructions: Please tagte thae samples and tick mark ( /)
according to your feeling aszinst the

colums provided for each sample.

sample I llke it I neither 1ike I don't
code very much or dislike it like 1t

Rank the beverages in order of liking from high to low.



APPENDIX III

The quantity of mineral elements in the experimental
samples was determined by the regression correlation equation,

The methodology followed 1s as illustrated below.
e.2. Element : Iron

The galvanometer readings of the standard lron solution
at varlous concentrations have been given in the following

table,

Galvanometer readings of standard solutions of iron

Conc. (ppm)(X) G.R. (Y) X XY
0.00 0,00 0.00 0,00
0.25 6.00 0.0625 1.50
0.50 | 13.00 0.25 6. 50
1.00 | 26,00 1.00 26,00
1.50 | 39.00° 2,25 58. 50
2.00 51.00 4,00 102,00
4, 00 90.00 16.00 360,00
9425 225,00 23.56 554, 6

Number of observations

Mineral concentratlion of the sample

Galvanometer reading

o < X 3
]

slope of the curve
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rxy - EX)EY)
n

2
2 (€ Xx)
EX - —q—

| _9.25 x 225
554. 6 '

9.25 x 9.25
7

55’4’. 6 - 297. 321
23,56 - 12,223

23,56 =

257.279
11.337

- 22,6937

tY -« bIX
a =

n

225 « 22,6937 x 9.25
7

225 - 209.9
7

= 2- 1571

Y= a+b,X
. ‘ Y = a

e X = ~—5—

Z— X gives the elemental concentration of the experimental

gample using galvanometer reading (Y) of the sample)

The preceding fable gives the galvanometer readings
for iron content in ppm and mg/100 ml of the experimental

tea samples.



Galvanometer readings and iron content of the herbal tea.
gamples

Sample code GeR. (Y) Conc. (ppm)(X) Conc. X (mg/100 ml)

A 2,00 0.007 0.0007
B 2.00 0.007 0.0007
B 4.00 0.081 0.0081
X 2.00 0.007 0.0007
L 2.00 0.007 0.0007
M 2,00 0.007 0.0007
P 2,00 0,007 0.0007
3 2,00 0.007 0.0007
X 2.00 0.007 0.0007
Y 3,00 0.037 . 0.0037

The concentration of iron is the different samples

were calculated with the formula X s———2_

€.g. Sample A,
Y= 2.00. as= 2.1571’ b= 22'?

. x = 2 - 2-1571
LA 2207

= 0,007 ppm

The same procedure has been followed for the rest of

the minerals estimated,
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APPENDIX IV

Determination of srogs enevrgy value of food gtuffs using
Bomb Calorimeter

Bomb gtandardization

1, Weigh 1 g benzolc acid pellet to nearest 0.1 mg in cup.
2. Place cup in circular electrode and attach 10 cm fuse
wire to each of the electrodes by touching the fuse

wire to the pellet,

3. Aggemble bomb and f£ill with oxygen (20 atmospheric

pressure).

4, Place bomb in bucket and bucket In jacket, Attach a

contact wire and fill bucket with 1.5 liter of distilled

water,

5, Close cover, lower thermometer thermistor units and

atart the motor for stirring.

6. Adjust jacket temperature to near bucket temperature,

manually.

7. Allow four minutes at equilibrium temperature.

8., Note the inltial temperature of bucket and ignite the

fuse wire and watch the rise in temperature.

9, After 8 minutes, note the final temperature.

10. Release pressure from bomb slowly.
11, Rinse inside of bomb with distilled water and titrate

with sodium carbonate using methyl orange indicator.
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12, ieagurs the unburnt fuse wire and this gives the

wire correction.
Calculation for standardization

Hm+ a4+ b
t

W=

where, W= energy équivalent of calbrimeter
H = heat of combustion of benzoic acid (6.318 Kecal/g)
m= mass of benzolc acid pellet
a= ml of NaZCOBused
b = calories used in isnition fuse wire
t = difference in true initial and true final

bucket temperature

Sample determination

1. Weigh the given sample (around 1 g) on a plece of
butter paper and note the welgzht of the paper

also,

2, Repeat the steps as in standardization.

Calculation

m




where, H = heat of combustion sample
t = true temperature difference
W= water equivalent of calorimeter
a = acld correction
b = paper correction
¢ = wire correction

m= welght of sample

Duplicate should agree within 0.1 Xcal/g preferably

0.05 Kcal/g,

10



