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W Abstract : It is a common practice in Indian continent to consume milk along with cereals, fruits
and vegetables. Carrot is most commonly used vegetables for preparation of the carrot Halwa and
carrot Kheer in the northern and central part of the India. It is a highly nutritious and popular
product. Since carrot is available for a short duration in the market, the availability of these
products throughout the year is a problem. An attempt is made here to develop and standardize
carrot Kheer to extend its shelf-life. For preparation of the carrot Kheer shredded carrot was
cooked in presence of ghee to develop characteristic flavour. Other ingredients like milk, sugar and
dry fruits were then added to it and the whole mass was cooked till the desired consistency was
obtained. Shredded carrot was added at three different levels of 20, 30 and 40 per cent with 8§ per
cent sugar. No other artificial flavouring and colouring materials were added in the products. The
prepared carrot Kheer were sterilized and then stored at room temperature. The sensory quality of
the Kheer was evaluated using 9 point Hedonic scale for its different attributes. The carrot Kheer
containing 30 per cent shredded carrot was preferred most by the judges. The overall acceptability
of the fresh samples of Kheer was 7.50 and at the end of the 28 days of storage period the score of
the corresponding samples was 6.50. The carrot Kheer using shredded carrot at 30 per cent
concentration contained 8.2 per cent fat, 33.30 per cent total solids, 0.17 per cent acidity in terms of
lactic acid, and 21.10 °Brix TSS.
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The addition of cereals, fruits, fruit pulps and
vegetables in the milk results into value addition in terms

time immemorial and have great social, religious,
cultural, medicinal and economic importance. The
traditional milk products provide the means of preserving
precious milk solids for a comparatively longer time than
the fluid milk whose shelf-life under Indian tropical
conditions is only 5-6 h at ambient temperature (Pal,
2000).

of nutrition and the resultant products are tastier, healthier
and nutritious (Aneja et al., 2002). Such types of products
are also very useful for infants and growing children’s
because it provides nourishment essential nutrients for
the body growth and maintenance in infants.
Traditionally vegetable based milk products have
been produced for centuries in many countries. Most of
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these products are home made and prepared by using
varieties of vegetables. Despite their nutritional
significance and popularity, the milk- vegetables have
remained confined to the domestic kitchen, and not yet
available in Indian market. The different types of
vegetable based milk products are Sabbaki payasams,
Sabudana kheer, Kaddu ki kheer, Lauki kheer, Gajar
ki kheer, Gajar halwa, Lauki halwa, etc.

An attempt was made for manufacturing of sterilized
carrot Kheer with a broad objectives to

— Formulate and standardize the carrot Kheer.

— Study the shelf-life behavior of the sterilized
products.

— Study the physicochemical and sensory
properties of carrot Kheer.

Carrot is highly valued for it’s highest of carotene
content (2400 to 3000 ug/g). Carrot requires a long
growing season and its harvesting period is limited
(Machewad et al., 2003). Carrot is known for its valuable
nutrients viz., carotene and carotenoids besides
appreciable amounts of b, b , b and b vitamins and
minerals (Walde et al., 1992). Carotenoids are important
micronutrients for human health (Castemiller and West,
1998).

The high intake of carotenoid rich vegetables and
fruits and blood levels of b — carotene are associate with
decreased incidence of some cancers (Torronen ef al.,
1996), age related macular degeneration characters,
coronary heart disease or cardiovascular disease and
other diseases and pathological processes (Sulaeman et
al., 2001). Besides having pro vitamin A activity, dietary
intakes of carotenoids have also been shown posses anti
ageing and anti ulcer properties (Speek et al., 1988 and
Sharma et al., 2000). Since, carrot is one of the most
nutritious vegetables assumed in the raw and processed
form, which is rich in the carotenoids content.

B METHODOLOGY
Raw materials :

The fresh cow milk containing 4.1% fat was collected
from a private dairy farm located near the college of
dairy technology, Raipur. The cane sugar and fresh carrot
was procured from the local market.

Preparation of sterilized carrot Kheer :
The flow chart for manufacturing of carrot Kheer
is shown in Fig. A. The three batches of carrot
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Kheer were prepared by adding different concentration
of shredded carrot i.e. 20%, 30%, and 40% with respect
to quantity of milk.

The sugar 8%, Ghee 3% and dry fruits (almond,
resin, and cashewnut) 2.5% were used with respect to
the quantity of milk. For manufacturing carrot Kheer
predetermined quantity of shredded carrot was taken
and it was cooked in slow fire with the required quantity
of Ghee till the development of desired flavour. Then
dry fruits, sugar and milk was added in it and cooked till
the required concentration and consistency of product
was obtained.

Then, Kheer was filled in cleaned glass bottles and
sealed it by using bottle caping machine. These sealed
bottles were sterilized at 118-1210C /15 min. Then it was
cooled and stored at room temperature for sensory
evaluation and chemical analysis.

Analysis :

The sensory evaluation of fresh and stored samples
of carrot Kheer with three different concentrations of
shredded carrot i.e. 20%, 30%, and 40% was carried
out. The sensory evaluation was performed by the panel
of 6 judges based on a 9-point Hedonic scale at a regular
interval of 7 days. Data obtained were subjected to
statistical analysis in split plot design in RBD.

Shredded carrot
Cooking in Ghee (3%)
Addition of sugar (8%)

Addition of dry fruits (2.5%)

v

Addition of milk
Cooking in milk till desired consistency is obtained

Filling in cleaned glass bottles

v

Sealing

Sterilization (118-121°C/15 min)

v

Cooling

v

Storage at room temperature

[Fig. A: The flow chart for preparation of sterilized carrot Kheer|
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The flavoured milk and milk were analyzed for
chemical parameters like fat by Gerber method, TS by
gravimetric method, acidity by titration method as per
ISI(1981). The pH was determined by using a systronic
digital pH meter at 250C and Total Soluble Solids was
determined in 0Brix, using a hand refractometer as per
Rangana (1986).

B RESULTS AND DISCUSSION

The carrot Kheer was prepared using three different
concentrations of shredded carrot [20%(K), 30% (K),
and 40%(K3)]. The product was analyzed for TS, pH,
acidity, TSS and fat per cent. The physico-chemical
characteristics of fresh Kheer prepared with different
concentration of shredded carrot are detailed in Table 1.

From the observation shown in Table 1, different
concentrations of shredded carrot affect the fat
percentage of the samples. The fat percentage of K ,
K, K, were found to be 8.4, 8.2, and 8.1, respectively.

Similarly it was observed that the acidity and pH of
the samples were not affected by the different
concentrations of shredded carrot. The acidity and pH
were found to be 0.17 and 6.3, respectively for each of
the samples. The TS percentage of K|, K, and K, were
found to be the 32.0, 33.3 and 33.6 per cent, respectively
which indicate that the TS of the samples increase when
the concentration increases. The TSS ofthe K, K , and
K, samples is 21.30, 21.10, and 20.90, respectively, which
do not show any effective difference.

The samples of carrot Kheer were subjected to
sensory evaluation using 9-point hedonic scale with some
modification by the panel of six judges. The average
scores obtained by the sensory evaluation of different

samples are presented in Table 2.

The sensory scores of carrot Kheer on overall
acceptability characteristics are presented in Table 2.
The overall acceptability scores of the three samples of
carrot Kheer i.e. K, K, and K, are 7.67, 8.50, and
7.84, respectively. The K, treatment of carrot Kheer
posses the optimum colour, mouthfeel, and overall flavour,
which makes it more acceptable.

The sensory evaluation of the carrot Kheer was
also done by a regular interval of 7 days to know the
sensory quality and overall acceptability of the product
during storage period. The overall acceptability of the
carrot Kheer was found to be good at the end of 28 days
of storage period. The score in fresh condition for K,
K,, and K, samples were recorded to be 7.67, 8.50, and
7.84, respectively and at the end of 28 days of storage
period the scores of corresponding samples were found
tobe 6.17,6.84, and 6.67, respectively.

The effect of treatment and effect of days of
storage are statistically significant at 5% level of
significance on overall acceptance of the product. The
interaction between the treatment and storage period is
found to be non significant. It means the effect of different
concentration of carrot affect the overall acceptability
of the product. The storage period also affect the overall
acceptability. The overall acceptability of the product
reduced in the progress of storage period.

Carrot Kheer prepared by taking 8% sugar, 3%
Ghee, 2.5% dry fruits and 30% shredded carrot
concentration with respect to milk was preferred mostly
by the panel of trained judges. Despite the preference,
acceptability and nutritional quality of the carrot based
milk product, it also improved the shelf-life and palatability

Table 1 : Physico-chemical characteristics of fresh carrot Kheer with different levels of shredded carrot

Sr. No. Shredded carrot concentration Fat Acidity pH TS TSS
1. K, (20%) 8.4 0.17 6.3 32.0 21.30
2. K, (30%) 8.2 0.17 6.3 333 21.10
3. K; (40%) 8.1 0.17 6.3 33.6 20.90

Mot O
10C Sweetness Overall ptabriity

1. K, 6.34 6.34 7.84 7.67 7.50 7.67

2. K, 7.50 6.50 7.67 8.50 7.84 8.50

3. K, 7.84 7.67 7.5 7.84 7.50 7.84
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of the product. The carrot Kheer posse better shelf-life
and was well within acceptable limit upto 1 month of
storage at room temperature due to the sterilization
process.
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