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Abstract: This study shows the development of Date syrup based rabri which is a highly nutritious product due to combined nutrition
of date and milk. Phoenix dactylifera is a very nutritional fruit which contain about two third sugars, one-quarter of water, cellulose,
pectin, ash and vitamins. On the other hand Rabri also have very nutritive as it provide approx. is contains all milk benefits and high
calories due to 7-8 percent sugar content. As naturally we are all born to like sugar and it provide large amount of energy for day to day
life but sugar abusing is a bad habit which can lead to various serious health problems. Therefore, this study will be done to replace
refined sugar with natural sugar of date. Various ratios of the date syrup has been taken pursue by the sensory evaluation. After getting
a standard value of various parameter the final value was obtain Milk : date syrup (93:7). which was evaluated by 10 untrained panelist
on the basis of 9 point hedonic scale and the Rabri samples were stored at refrigeration condition (5°C). Analysis of samples were

carried out at 5 days interval for physical chemical parameters.
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1. Introduction

Rabri is partially concentrated and sweetened milk product
containing several layers of clotted cream (Malai). It is a
milk based dessert product and quite popular in northern and
eastern parts of the country. Traditionally, it is prepared by
simmering of whole milk for a prolonged period and adding
sugar after achieving the desired concentrations. While the
milk is slowly evaporated (without being stirred) at
simmering temperature in a Karahi over an open fire, pieces
of skin which form on the surface of the milk are
continuously broken up and moved to the cooler parts of the
karahi. When the volume of milk has been considerably
reduced to 1/5", then sugar is added to it, and layers of
clotted cream are immersed in the mixture and the finished
product obtained by heating the whole mass for another
short period. Based on the market survey, sensory and
chemical attributes of rabri were evaluated and a standard
method of manufacture for rabri was developed (Gayen and
Pal, 1991 b). It involves standardization of buffalo milk to
6% fat, its simmering in a steam jacketed kettle at 90°C,
repeated removal of clotted cream (Malai) on the colder part
of the kettle or to a separate container, when concentration
of milk to three fold after removing about 100gm clotted
cream from lkg milk then added sugar @ 6% of initial milk
to the concentrated milk. The clotted cream is finally added
to the concentrated sweetened milk.

Rabri prepared by traditional method is unhygienic, non-
uniform in quality, has low keeping quality and involves
labour and energy intensive method of production
(Chauhan at el; 2014). Consequently the cost of this
product is usually very high. The percentage of moisture
content ranged between 24.33 to 38.85%, fat 16.23 to
22.55%, protein 9.94 to 12.01%, lactose/sucrose 27.08 to
43.72% and ash 2.09 to 2.84%. Overall mean values were
observed as 31.76+0.96%, 19.42+0.33%, 10.74+0.10%,
35.82+0.99% and 2.43+0.03% for moisture, fat, protein,
lactose/sucrose and ash respectively. Energy values of Rabri

varied between 315.59 to 400.15 Kcal/100g with an overall
mean of 361.05t4.73 Kcal/100g (Soomro A.H.;2008).

Phoenix dactylifera is a flowering plant of belonging to the
palm family Arecaceae (Palmae).The name of date palm
originates from its fruit; “phoenix” which means purple or
red (fruit) and “dactylifera” refers to the finger-like
appearance of the fruit bunch (Krueger R.R. and Chao. T.
C., 2007).The development of date fruits is divided into
three stages, Khalal, Rutab and Tamr. Khalal stage dates are
immature with hard texture, yellow or red or pink color and
has Total Soluble Solids (TSS) of 30-45 °brix, astringent and
edible and Rutab stage of dates are soften at the tip of the
fruit, Reducing sugars in sugarcane of 55-60 °Brix, free
from astringency and edible while Tamr stage of dates are
fully ripped with RSS of 60-84 °Brix and edible. Dates are
generally harvested at tamr stage that is comes after the
development around TSS of 60-70 °Brix that are edible at
this stage.

Dates are known to be rich in carbohydrates (80%) but quite
low in protein (2-3%). Date fruits (Tamr) contained moisture
ranged from 10 to 22%, total sugars 62 to 75%, protein 2.2
to 2.7%, fiber 5 to 8%, fat 0.4 to 0.7%, ash 3.5 to 4.2%, total
acidity 0.06 to 0.20%, ascorbic acid 30.0 to 50.0 mg %,on
dry weight basis. Date fruit as a nutritive product contains
sugar substances about (70.6-76.3%), proteins (1.9-3%), fat
(0.2-2.8%), minerals (1.3%) and vitamins (El-Sharnoubyl
G.A. at el; 2014). The fruit contained 32% glucose and 30%
fructose, while the water-insoluble fibers of its flesh
consisted of 49.9% lignin and 20.9% polysaccharides
(Shafiei M. at el; 2010). The study conducted by Walid Al-
shahib W. & Marshall R.J. (2003) the flesh of dates
contains 0.2-0.5% oil, whereas the seed contains 7.7-9.7%
oil and found that weight of the seed is 5.6-14.2% of the
date. The fatty acids occur in both flesh and seed as
according to the presence of saturated and unsaturated acids.
The seeds containing 14 types of fatty acids, but only eight
of these fatty acids are found in very low concentration in
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the flesh. Unsaturated fatty acids include palmitoleic, oleic,
linoleic and linolenic acids.

The date (Phoenix dactylifera) is a high-energy fruit, used
by the people of Egypt, Arabian Gulf Peninsula and its
neighboring region from thousand years. Dates are used to
making cubes, paste, spread, powder (date sugar), jam, jelly,
juice, syrup and vinegar or alcohol. Discolored and filtered
date juice yields a clear invert sugar solution (EI-Sohaimy
S.A. and Hafez E.E; 2010). During date syrup
manufacturing, fruits (Phoenix dactylifera L.) are mixed
with a suitable amount of water and heating above 70°C for
about 1h.

Milk

Milk is the secretion after complete milking of healthy
animal, excluding that obtained within after 15 days of
calving.

Composition of Milk

Milk differs widely in composition. All milks mostly contain
the same kind of constituents, but in varying in amounts.
Milk from cows shows greater variation than the other
mixed herd milk. The variation is always greater in small
herds than in large ones. In general, milk fat shows the
greatest daily variation as compare to protein, followed by
ash and sugar.

Chemical Composition of Milk of different species
Name of species| Water| Fat | Protein|Lactose| Ash
Buffalo 84.2 | 6.6 3.9 5.2 0.5
Cow 86.2 | 4.6 34 4.9 0.7
Goat 86.5 | 4.5 3.5 4.7 0.8
Source: Chemistry of Milk by Davies (1939).

2. Material and Methods

Procurement and preparation

Date syrup

Deseed the date fruit and take them in a wide shallow vessel
& wash under running tap water. After that warm water
approx. 3 to 4 times more than the weight of dates. Then
soak the dates in hot water (70°C) for 30-45 minutes. Now
with the help of hand blender make mash of dates and
extract the dates water by straining using a cheese cloth.
Squeeze out the date syrup completely. Discard the dates
residue and collect the date syrup in Saucepan or karahi.
Boil the dates syrup in a karahi until it becomes thick.
Boiling of the date syrup till reach the of date syrup 53°brix
by measurement of the Refractometer. Keep the flame low
to medium and stir it occasionally to avoid burning at the
bottom. Switch off the flame and place in a cool condition
for storage.

Rabri

The composition of rabri depends on the initial composition
of milk, the degree of concentration of milk solids and the
percentage of sugar added. Rabri is normally prepared by
heating 3-4 kg of milk in a karahi over an open fire to
simmering temperature (85°C-90°C), and then maintaining
the temperature by controlled heating. The milk is neither
stirred nor allowed to boil. The surface of milk may be
gently fanned to help the process of skin formation. A piece

of the skin, about 3-4 cm?, is continuously broken with a
thick wooden stick (or bamboo/ cane splints) and moved to
the cooler parts of karahi. This procedure requires
considerable skill and constant attention. Simultaneously, as
slow evaporation reduces milk to about one-fifth of its
original volume, 7-8 percent by volume date syrup is added
to the milk and dissolved in it. The layers of skin collected
on the karahi surface are then immersed in the mixture and
the finished product obtained by gently heating the whole
mass for another brief period. Buffalo milk or full cream
milk is invariably used to produces a more creamy
consistency and a higher yield.

Experimental details
In the present investigation, two experiments were carried
out and the experiments details are furnished here under:

Formulation of different combination of date based rabri by
taking different proportions of date syrup and milk.

By using the above rabri preparation method we prepared 4
samples C, E, F and G having date syrup and milk in
different ratios (i.e. C=7.4:92.6, E=6.6:93.4, F=7:93 and G=
6.8:93.2).

Storage study of Date based Rabri. Interval analysis: At 5
days interval till product get spoiled. Parameters: pH,
acidity, moisture, fat, protein, and sensory analysis. The
following parameters were analyzed for the above
combination of samples in fresh and stored condition (5°C).

3. Result and Discussion

1. Physico-Chemical changes of Date based Rabri During
storage period.

3.1 Moisture Content:

Variation in the present studies the moisture content of Rabri
is observed in increasing order which is presented in the Fig
no:1. The result revealed that the concentration of moisture
in Rabri ranged 36%, 37.58%, 38.44% and 39.20% of
sample C, E, F and G of the fresh sample respectively and
on 20th day it will increased up to 50.65%, 52.36%, 52.68%
and 53.41%. However, the overall mean values of moisture
obtained as 46+0.06, 48+0.06, 48+0.06 and 49+0.05 of
sample C, E, F and G respectively. The data is non-
significant as p>0.05 (p=0.90).

Table 1: Effect on moisture content(%) during storage
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Days C E F G
0 36 37.58 38.44 39.20
5 45.88 47.56 47.20 48.20
10 47.98 49.30 49.86 50.0
15 49.54 51.08 51.18 52.16
20 50.65 52.36 52.68 53.41
Mean 46+0.06 | 48+0.06 | 48+0.06 | 49+0.05
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) Table 3: Effect on acidity of different during storage
- Moisture u Days C E F G
= . oE 0 0.05 0.07 0.06 0.08
£ 60% 1 5 0.25 0.26 0.25 0.27
_E \ wF 10 0.26 0.29 0.28 0.29
g A0% - 15 0.36 036 037 037
< 20 0.4 0.45 0.45 0.46
E 0% Mean | 0.28+0.15 | 0.29+0.14 [ 0.29+0.14 | 0.30£0.15
R
ﬁ 0
o5 1w 150w Acidity s
]
Storage Period oF
Figure 1: Changes in Moisture content during storage LI,
Period.
3.2 pH
The pH of the Rabri samples were obtained as 7.64, 7.66,
7.64 and 7.64 for samples C, E, F and G. So as the storage 0 5 10 15 a0
time increases the pH of Date syrup based rabri decreases, ]
on the 20th day pH 6.46, 6.48, 6.94 and 6.42 was obtained. Sterage Period

The pH having mean values 6.97+0.46, 6.98+0.46,
6.94+0.47 and 7.06+0.47, the values show non-significant

Figure 3: Changes in acidity during storage period.

data as p>0.05 (p=0.97). 3.4 Ash
Table 2: Effect on pH of different during storage The percentage of ash in Rabri samples 2.2, 2.1, 2 and 2.84
Days c E F G percent for fresh Rabri using date syrup as sugar substitute
0 7.64 7.66 7.64 7.64 with an average of 2.18+0.04, 2.1+0, 2+0 and 1.88+0.04 for
S 7.18 7.15 7.1 7.32 samples C, E, F and G respectively.
10 6.89 6.93 6.9 7.1
15 6.68 6.68 6.64 6.83
20 6.46 6.48 6.43 6.42 Table 4: Effect on Ash content of samples during storage
Mean [6.97+0.46| 6.98+0.46 | 6.94+0.47 |7.06+£0.47 Days C E F G
0 2.2 2.1 2 1.8
5 2.2 2.1 2 1.9
n
rH uE 10 2.1 2.1 2 1.9
uF 15 2.2 2.1 2 1.9
ui 20 2.2 2.1 2 1.9
Mean 2.18+0.04 | 2.1+0 240 1.88+0.04
Ash (T
nE
o s 1 15 W :g
Storage Period

Figure 2: Changes in pH during storage period.
3.3 Acidity

The acidity of the Rabri samples was obtained as 0.054,
0.078, 0.068 and 0.0837 for samples C, E, F and G. So as the
storage time increases the acidity of Date syrup based rabri
also increases, on the 20th day acidity was 0.44, 0.457,
0.452 and 0.468 was obtained. The acidity was having mean
values 0.28+0.15, 0.29+0.14, 0.29+0.14 and 0.30+0.15, the
values show non-significant data as p>0.05 (p=0.99).

Asgh(%)

o 5 10 15 20
Storage Period

Figure 4: Changes in ash of product during storage period.

3.5 Protein

Rabri samples were evaluated for protein content and results
are shown in Fig. 3. The percentage of protein content of
fresh sample of Rabri using date syrup as sugar substitute
was observed as 11.9, 12.1, 12.5 and 13 percent for sample
C, E, F and G which decreased to 8.8 ,8.9, 9.1 and 9.5
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percent. The highest value of protein observed in the Sample
G (93.2:6.8), this is the best product we have observed in
during storage period of Date based Rabri. Moreover, the
mean results of the study observed as 10.24+1.18, 10.+1.33,
10.74+1.4 and 11.7+1.79 percent with non significant data
as p>0.05 (p=0.41).

4. Sensory Evaluation

4.1 Colour

Data on appearance and colour in Date syrup Based Rabri is
given in table. Change in colour and appearance was not

. . significant up to 20 days of storage. Colour and appearance
Table 5: Effect on Protein % of samples during storage approximately same up to 20 days. Among the different
Days C E F G ration of milk and date syrup Sample-G (93.2:6.8) was
0 119 12.1 12.5 13 having higher score than other treatments.
5 10.8 11.4 11.8 13.5
10 10.1 10.4 10.5 12.4 Colour
15 9.6 9.4 9.8 10.1 . oot .
20 8.8 8.9 9.1 9.5 g "
Mean | 1024412 | 10.44+1.3 | 10.74+14 | 11.7+1.8 S mE
o uF
-]
. 2 L]E)
Protein Content mC s
15 mE é
- mF
210
. 05 1 15 2
5 ® Storage Period
[+
0 7 Figure 7: Sensory evaluation of Colour during storage
0 5 10 15 20 period.
Storage Period

- - - - 4.2 Texture
Figure 5: Changes in protein during storage period.
There had been non-significant changes in consistency of

3.6 Fat date base rabri during storage period (table). Consistency is

. ) . decreased from Oday to 20days of storage. Higher
The concentration of fat in Rabri varied greatly 20.1, 20.9, consistency was observed in Sample-E (93.4:6.6), Sample-F
21.2 and 23.5 percent for the sample C, E, F and G for the (93:7) and Sample-G (93.2:6.8).
fresh sample. On the last day of storage the fat value
decreased to 17.1, 17.6, 17.9 and 19.6 percent with mean Texture
value of 18.56+1.2, 19.06+1.3, 19.44+1.3 and 21.3%£1.5
percent respectively. The (p=0.02) values show a significant

m
nE

()
i

nF
result as p<0.05 (p=0.025). E 6 s
L]
=
Table 6: Effect on Fat % of samples during storage. E 41
Days C E F G 2 9
0 20.1 20.9 21.2 23.5
5 19.4 19.8 20.1 21.9 n -
10 18.4 18.9 19.4 21.1
15 17.8 18.1 18.6 20.4 0 g 10 15 2
20 17.1 17.6 17.9 19.6 Storage Period
Mean | 18.56+1.2 | 19.06+1.3 | 19.44+1.3 | 21.3+1.5

Figure 8: Sensory evaluation of Texture during storage

period
Fat u
=E 4.3 Flavour
wF
e} There were significant changes in flavour of Date syrup

based Rabri during the storage period (table). Flavour is
slightly changed from 0 day to 20days. Higher flavour were
observed in Sample-G (93.2:6.8).

0 5 10 15 20
Storage Period
Figure 6: Changes in fat of the product during storage.
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Flavour mC
mE

F
[ Je

Mean score of Flavour

0 5 10 15 20
Storage Period

Figure 9: Sensory evaluation of Flavour during storage
period.

4.4 Sweetness

The result in table. showed that the sweetness of Date syrup
based rabri which changed during storage. The taste
decreased from 0 day to 20 days. Sample-G (93.2:6.8)
scored high compared to all others treatments and in
balanced form.

[=11

Sweetneass

@ ) mC
EE.S mE
g g -
‘E? 5

B [
g 7

- 5.5

m

a

=

0 5 10 15 20

Starage Period

Figure 10: Sensory evaluation of Sweetness during storage
period.

5. Conclusions

Milk is having high nutritive value as it contains fat and
water soluble vitamins, minerals, proteins and lipids. On the
other hand dates are also having high nutritive value as they
are rich in carbohydrates, fiber, fat, ash. Date fruit as a
nutritive product contains sugar, proteins, fat, minerals
(boron, calcium, cobalt, copper, fluorine, iron, magnesium,
manganese, potassium, phosphorous, sodium and zinc) and
vitamins (of vit-C, and vit-B; thiamine, B, riboflavin,
nicotinic acid (niacin) and vit-A). Combination of both
provide a highly nutritive product with benefits of both.

The results are:

e Out of the three formulation (E, F and G) other than
controlled (C), the sample-G is selected by the sensory
panelists on the basis of sensory analysis.

e The changes observed in fresh sample during the storage
time were decrease, pH, acidity, fat, protein but the
moisture keeps increasing.

o The scores for sensory attributes decrease on storage.

e The product can be stored at refrigeration temperature up
to 16 days and can be consumed.
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