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ABSTRACT
Flavoured milks in a ready –to-drink form are in a great demand in the domestic and international market
and it was thermally processed in retort pouches having three layer configurations. The present study was
undertaken to optimize and standardize shelf stable ready-to- drink rose flavoured milk packed in nontransparent and transparent retort pouches and were subjected to thermal processing to a lethality values
of fo 3.95 and 3.8 respectively. Shelf life study revealed that the ph values decreased from (6.66 to 6.44
and 6.66 to 6.42), the acidity (0.14–0.18) increases. The specific gravity of the rose flavoured milk
(1.035-1.037) showed a slight tendency to increase with increase of viscosity (1.479-1.507 and 1.4801.507).retort processed rose flavoured milk had significantly lower l*, a*, b* and chroma values. Product
was superior in all sensory attributes which is a normal physico-chemical change but all the flavoured
milks were microbiologically safe.
Keywords: Rose Flavoured Milk, Transparent, Non-Transparent, Milk Beverages
INTRODUCTION
Milk with more than 200 ingredients of functional and nutritional properties, is an essential part of human
diet. Milk production in India involves millions of small producers with little or no land, each of them
raising one or two low yielding, non-descript cows or buffaloes. Presently, more than 77000 village dairy
co-operatives societies have been opened up in India, where more than 10.4 million farmers are members.
From the point of milking to the dairy, there are milk losses during milking, handling, transportation,
processing etc. Farmers are getting less value for money due to losses in handling and processing of milk
and indulge into adulteration of milk. Hence, there is a need to develop processing methods to add value,
increase shelf life and increase farmer’s income. For this purpose, small scale processing and packaging
machines, relevant in rural areas, will have to be developed (Chatterjee et al., 1992). Thermal sterilization
of milk is a low cost alternative and is one of the most effective means of producing room temperature
stable milk without the addition of any preservatives (Karel et al., 1975). Thermal processed foods not
only eliminate the need for refrigeration but also have long shelf life compare to any other food
processing technique. Though cans made of different metals could be used for thermal processing, use of
flexible laminated retortable pouch, which can withstand thermal processing has the advantages of faster
heat penetration, lower processing cost, easy transport and better consumer appeal (Gopakumar and
Gopal, 1987). The development of retort pouch dates back to as early as 1940 in United State of America
(Gould et al., 1962). The concept of retort pouch was originally implemented at the University of Illinois
in the United States (Hu et al., 1955). Currently, such pouches, in general consist of three layers namely
polyester/aluminium foil/cast polypropylene (Griffin, 1987). The polyester film on the outer layer gives
the pouch the strength as well as printability. The core of aluminium foil is used to give the laminate the
necessary water, gas, odour and other barrier properties. The primary function of polypropylene inner ply
is to give good heat seals and product resistance. The polypropylene ply on the inside also protects the
aluminium foil and contributes to the overall strength. Some manufacturer supply 3-ply laminated non
transparent retort pouches composed of PET, Nylon and polypropylene whereas the transparent pouches
with ALOxPET, biaxially oriented nylon and polypropylene. Incorporation of nylon film reduces the gas
transmission rate and contributes to the strength of packaging materials (Gopal et al., 2001). ALOxPET is
having the high tensile strength, gas and moisture barrier. Standardization of different types of retort
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processed milk products were reported. The products are dairy dessert dali (Jha et al., 2012), dairy dessert
kheer (Jha et al., 2011) and retort sterilized dairy beverages. The flavoured milk is prepared by addition of
different flavours e.g. Vanilla, chocolate, cardamom, coffee, rose or any other edible flavor, edible food
colours and sugar to the milk. Flavoured milk industry is having huge market potential as it is a regular
drink for refreshment in India and also offers the farmers the option of increasing their income. Flavoured
milk should be pasteurized, sterilized or boiled (Srivastava, 2010). Due to the higher market potential of
retort processed milk beverages with longer shelf life, the present work was undertaken with the
following objectives: to develop a commercial process for manufacture of retort processed rose milk drink
compared to conventional in bottle sterilized product with poor consumer appeal, to find out the changes
in physical, chemical, microbiological and nutrient quality of retort processed rose milk beverages and
study the storage life of retort processed milk beverages.
MATERIALS AND METHODS
Physico-Chemical Properties of Non-Transparent and Transparent Retort Pouch
The 3-ply laminated non transparent retort pouches used in study had a total thickness of 97 composed
of 12 PET, 15w Nylon and 70  poly prophylene where as the transparent pouches of total thickness
was 97 composed of 12 ALOxPET, 15 Biaxially oriented nylon and 70 cast poly prophylene. Both
pouches showed resistance to product and process at 121.10 C and 15 psi. The laminates showed good
tensile strength in both machine direction and cross direction with 20% of elongation at break. The heat
seal strength was comparable for both pouches and durability to withstand high pressure and temperature.
The water vapour transmission rate and oxygen permeability of the pouch were within the recommended
levels and was slightly better for non-transparent pouches. The global migration rate of the transparent
and non-transparent pouches were studied using the solvents , n-heptane was higher than those into water
and 3% acetic acid. However all the values were well below the prescribed limit of 10 mg/dm2.
Standardization of Rose Flavored Milk for Retort Processing
Double toned milk was processed at three different Fo value using over pressure retort and the best
adjudged process parameter was used for subsequent trails. Then the level of incorporation of Rose
flavour (0.05%, 0.1% and 0.2%) was optimized. The product which commanded highest sensory
acceptance was further subo storage study for a period of three months.
Storage Study
Thermal Processing of Rose Flavored Milk
The standardized rose flavored milk with highest sensory acceptance from these trails was processed in
both transparent and non-transparent pouches and was studied for heat penetration characteristics. The
rose flavored milk was prepared packed in transparent and non-transparent retort pouches were processed
in an over pressure autoclave at 121°C to a Fo value of 3.95 and 3.8 (Figure 1 & 2).

Figure1: Heat penetration curves of rose flavored milk packed in non-transparent retort pouch
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Figure 2: Heat penetration curves of rose flavoured milk packed in transparent retort pouch
Heat penetration data were obtained by using thermocouple glands through which thermocouple was
inserted. The tip of the thermocouple was inserted into the rose flavored milk for recording the core
temperature during heat processing in a still over pressure retort (M/s Lakshmi Engineering Pvt. Ltd.,
Chennai, India). The thermocouple outputs during heat processing were collected using an Eval (Ellab
A/S, Roedovre, Denmark). Data recorder cum Fo and heat penetration characteristics were determined.
After heat processing to require Fo value of 3.95 and 3.8, the retort pouches were rapidly cooled by
pumping water into the retort. The lag factor for heating (J h), slope of the heating curve (fh), time in
minutes for sterilization (U) and lag factor for cooling (Jc) were calculated by plotting temperature deficit
(RT-Tc) against time on semi log paper. The process time (B) was calculated by mathematical method
(Stumbo, 1973). The total process time was calculated by adding 42% of the come up time to (CUT) to B.
The processed trays were tested for sterility by using thioglycolate broth medium as per the method
described in IS: 2168 (1971).
Physico Chemical and Sensory Evaluation
pH, Acidity, Specific gravity and viscosity of the processed samples were analyzed by the method of
AOAC (2005) . Colour of the sample was tested using Hunter lab Mini scan XE plus Spectrocalorimeter
(Model No. 45/0-L, Reston Virginia, USA) with geometry of diffuse /80 (sphere - 8mm view) and an
illuminant of D-6511 (Bindu et al., 2007). Sensory analysis of rose flavored milk was done by 12- non
trained panelists using 9-point hedonic scales. The panelists were asked to score for colour, flavor and
overall acceptability for the samples.
Microbial Quality Analysis
The samples were tested for commercial sterility. They were evaluated for Total viable count, Anaerobic,
Coliform, Yeast and mould counts by the method described by American Public Health Association
(APHA), 1984. The medias used were from Hi-Media, Mumbai.
Statistical analysis
The data obtained were analyzed statistically in SPSS software (Version 20.0) as per the standard
procedure of Snedecor and Cochran. Results were expressed as mean or mean log ± standard deviation.
RESULT AND DISCUSSION
Physical Properties of the Non-Transparent and Transparent Retort Pouches
The physical properties of the pouch were studied and the results are given in Table 1. The three-layer
configured retort pouches were found suitable for food contact application. The suitability of retort
pouches for thermal processing was studied by various physico-chemical tests (Table 1). The nontransparent and transparent retort pouches used in the study were of size Pouch size 140 mm x 185 mm x
40 mm and 140 mm x185 mm x40 mm with total thickness of 110 µ. The thickness of outer poly ethylene
terphthalate (PET) or ALOXPET was around 12 µ, middle biaxially oriented Nylon or Nylon layer was
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around 15 µ and inner cast polypropylene layer was around 70 µ. Both the pouches are microwavable.
The tensile strength of the material, which determines the resistance to rupture and breakage when
subjected to tensile forces, was higher in machine direction than in cross direction. The pouches had high
tensile strength in both the machine and the cross direction, which is satisfactory for withstanding the
rigors of heat processing in an over pressure autoclave. The heat seal strength, an important property for
packaging integrity and to provide good shelf-life, was high in machine direction than in cross direction.
These results are in agreement with the earlier reports by (Ravishankar, 2002; Vijayalakshmi et al., 2003;
Manju et al., 2004). The minimum requirement of bursting strength is 20-30 psig (Lampi, 1980). Lower
levels of bursting strength will lead to easy delamination of the layers during thermal processing which
results in physical destruction of the pouch and reduction in barrier properties (Vijayalakshmi et al.,
2003). The bursting strength of both transparent and non-transparent was 30 psig and is within the
acceptable range. The migration of additives from pouch into food is inevitable, hence the migration test
was conducted using food stimulants like distilled water, 3% acetic acid and n-heptane. The migration
into n-heptane was higher than those in water and acetic acid, which is in agreement with the results
reported by (Vijayalakshmi et al., 2003). This could be due to the structural similarity of n-heptane with
the contact layer of cast polypropylene (Vijayalakshmi et al., 1992) .The migration residues were well
below the limits described for a food contact material (FDA 1983). The water vapour transmission rate
and Oxygen transmission rate for transparent and non-transparent retort pouches showed relatively lower
value of 0.22 g m -2 for 24 h at 92% relative humidity and 37 oC and 10.15 0.013 mL m -2 for 24 h at one
atmospheric pressure respectively. Lower water vapour transmission observed indicates the suitability
these pouches for thermal processing and the findings are in accordance with results described by (Mohan
et al., 2008). The above results suggest that the retort pouches used in the study were most suited for
thermal processing.
Table 1: Physico-chemical properties of non-transparent and transparent retort pouch
Parameters
Non Transparent
Transparent
Total thickness ()
97  0.011
97  0.008
Thickness of Poly Ethylene Terrephthalate () /ALO x PET
12  0.004
12  0.007
Thickness of Biaxially Oriented Nylon /Nylon layer ()
15  0.007
15  0.005
Thickness of Cast Poly Prophylene layer ()
70  0.001
70  0.003
Tensile strength (kg/cm2)
(Machine direction)
421.61  0.01
419.16  0.02
(Cross direction)
403.43  1.62
402.31  0.62
Elongation at break
(Machine direction)
20 %
20 %
(Cross direction)
20 %
20 %
Heat seal strength (kg/cm2)
(Machine direction)
374.75  0.005
374.62  0.006
(Cross direction)
362.60  0.42
361.04  0.25
Bond strength (g/25mm width) (Inner ply)
109.52
109.20
(Outer ply)
179.32
178.12
Bursting strength (psig)
30 0
30 0
Gas transmission rate
10.150.02
11.150.05
(cc/m2/24 hr at 1 atm. Pressure)
Water vapour transmission rate
(g/m2/24 hr at 370 C and 92% RH)
0.220.013
0.230.009
Global Migration (mg/dm2)
Distilled water (1210 C / 2 hr)
0.6
0.6
3% acetic acid (1210 C / 2 hr)
0.8
0.9
n-heptane (660 C / 2 hr)
3.74  0.02
3.54  0.02
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Preliminary Trails for Standardization of Rose Milk Drink for Retort Processing
The preliminary study was carried out by processing the double toned milk in non-transparent pouch at
different Fo values (3, 4, 5, 6 respectively). The results of sensory analysis shown that the range of
acceptability was found to be good for the milk processed at the Fo value of 4. Milk processed at Fo value
of 6 gave rise to uncharacteristic burnt flavour and was rejected by panellist. Subsequently, the
standardisation with different concentration of rose flavour was carried out. The sensory study shown that
the retort processed rose flavoured milk with 0.1% rose flavour had better sensory acceptability.
Storage Study
Thermal Processing
Rose flavoured milk with 0.1 % rose flavour was processed in both transparent and non-transparent
pouches and was studied for heat penetration characteristics. The process parameters obtained for nontransparent and transparent retort pouches are presented in Table 2.
Table 2: Heat penetration characteristics of rose flavoured milk packed in transparent and nontransparent retort pouch
Non Transparent
Transparent ret
Sl. No.
Parameters
ret ort pouch
ort pouch
1
Fo
3.95
3.8
2
Jh
0.31
0.28
3
Jc
1.00
1.01
4
fh
6.70
6.66
5
U
3.95
3.81
6
fh/U
1.69
1.73
7
G
0.73
0.74
8
B
10.52
10.41
9
CUT
6.00
6.00
10
Total process time (min.)
14.60
13.97
In the retort processing, the time taken for a heat penetration curve to traverse one log cycle is called the
heating rate index fh value. Heating rate index (fh) for convective heating of rose flavoured milk has been
reported to be dependent upon temperature of heating medium and condensing surface, steam–air flow
rate and direction, surface size and orientation, viscosity, film thickness and stagnant air layer thickness.
Heating rate index (fh) of non-transparent and transparent pouches were 6.70 and 6.66. These values are
in the range of values reported for convection heating products, in contrast to conduction-heating products
whose fh values are reported to 5 or more times viz., 30-40 minutes (Horner, 1992). In a study involved
with different levels of solid content in the Dairy dessert kheer, the fh values increased from 2.82 to 8.70
minutes as the solid content decreased (Jha et al., 2011). This may be due to the fact that compared to
conduction-heating products, convection heating products have a large heat capacity and thermal
diffusivity and reach retort temperature very quickly after which they remain essentially inert with respect
to heat transfer (Weintraub et al., 1989). Heating lag factor (Jh) of both pouches were 0.31 and 0.28. For
purely convective packs, there is little or no lag period (i.e. the come-up time is very short); hence, PID
and ID coincide, so that Jh is equal to 1.0 (Jones, 1968). However, in actual practice, there is always some
gap in time period before a product could reach the retort temperature, leading to differences in come-up
time depending on the composition, size etc. and hence to variations in J h value. The reported Jh value for
Dairy dessert kheer of different composition ranged from 0.44 to 1.17. The values observed in this study
were lower than this as the rose flavoured milk is comparatively less viscous with no solids in it. Higher
values of Jh was observed retort processed prawn kruma which has high solid content (Mohan et al.,
2008) who reported that heating lag factor (Jh) of 1.44 and 1.0 for canned and pouch processed prawn
kurma respectively. Cooling lag factor (Jc) of both pouches were 1.00 and 1.01 observed for the product
and the results are similar was reported by Durance & Collins (1991). Jc values for convective heating
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products are reported to be close to 1, and for conducting heating packs, Jc values could be much higher
as the cooling process is much slower for these products. Jha et al., (2011) reported similar values of Jc
for Dairy dessert kheer with lower total solid content.
The process time (B) was 10.52 min for non-transparent retort pouch whereas for 10.41 min for
transparent pouches. The total process time, which includes 42 % of come up time, to process the
products at Fo values of 3.95, and 3.8 were 14.60 and 13.97 minutes, respectively. Process time for
products heated in conduction-heating regime are generally very long as compared to the ones observed
in this study (Thijssen et al., 1978). The reported values were lower than the one reported for conduction
heating type products such as Soyabean paste, soyabean in brine and Dairy dessert Kheer (Guedez and
Bath., 1975; Jha et al., 2011). The process time was slightly less for transparent pouch compare to that of
non-transparent pouch. Though the thickness of these two pouches are same, the reduction in process time
may be due to the presence of ALOxPET layer in the non-transparent pouch compare to nylon in the
middle layer of transparent pouches.
Physico-chemical changes during storage
During storage study different parameters like pH, acidity, viscosity, specific gravity and instrumental
colour measurements were studied at regular interval of 15 days once for a period of 3 months. The
change in pH value for the rose flavoured milk in non-transparent and transparent pouches is shown in
Table 3.
Table 3: Change in pH during storage of rose flavoured milk
Storage periods (in days)

pH
Non Transparent Retort pouch
g

Transparent Retort pouch

0
15

6.66 ± 0.016
6.62f ± 0.024

6.66g ± 0.018
6.61f ± 0.006

30
45
60

6.58e ± 0.007
6.55d ± 0.006
6.52c ± 0.011

6.57e ± 0.008
6.54d ± 0.006
6.50c ± 0.008

75
90

6.48b ± 0.005
6.44a ± 0.017

6.46b ± 0.009
6.42a ± 0.023

Table 4: Change in acidity during storage of rose flavoured milk
Storage periods (in days)

Acidity
Non Transparent Retort pouch
a

Transparent Retort pouch

0

0.14 ± 0.004

0.14a ± 0.005

15

0.15a ± 0.005

0.15a ± 0.006

30

0.15ab ± 0.007

0.16ab ± 0.006

45

0.16abc ± 0.004

0.16abc ± 0.005

60

0.17cd ± 0.005

0.17bc ± 0.005

75
90

0.17bcd ± 0.004
0.18d ± 0.005

0.17bc ± 0.008
0.18c ± 0.004

It was observed that pH of the rose flavoured milk showed a decreasing trend on storage in both pouches.
There is no significant difference between non transparent and transparent pouches. The result of the pH
are similar to the observation made by (Tekinsen et al., 2007) and in their study involving UHT
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processing of milk. They reported that decrease in pH might be due to aggregations of casein micelles and
formation of a gel. (Renner et al., 1981) reported that the reason for this drop in pH might be due to the
interaction between lactose and milk protein. (Kocak et al., 1985) showed that the storage temperature
and time have a great effect on pH. Increase in acidity might be due to increase in concentration of lactic
acid and other organic acids which resulted from degradation of lactose. Acidity of rose flavoured milk in
both pouches increased slightly during storage shown in table 4.
The observed trend is similar to the one reported for UHT preserved milk (Dey, 2013; Akthar et al.,
2003). It was reported that the extent of proteolysis, age gelation, enzymatic activity and interaction of
milk fat and milk protein might have an impact on the increase in viscosity of milk. The values for
viscosity observed in this study were significantly different among different days of storage and showed
an increasing trend Table 5.
Table 5: Change in viscosity during storage of rose flavored milk
Storage periods (in days)
Viscosity
Non Transparent Retort pouch
Transparent Retort pouch
a
0
1.479 ± 0.003
1.480a ± 0.003
15
1.485b ± 0.002
1.486b ± 0.002
30
1.488c ± 0.001
1.490c ± 0.002
45
1.493d ± 0.001
1.494d ± 0.001
60
1.497e ± 0.002
1.499e ± 0.002
f
75
1.501 ± 0.001
1.503f ± 0.002
90
1.507g ± 0.002
1.507g ± 0.002
However, the values were within the acceptable range of 1.5 to 2 centipoises even after 90 days of
storage. The product was prepared with double toned milk and hence showed lower value of 1.4 to1.5.
Comparison between transparent and non-transparent pouch showed that there is no significant difference
in viscosity between them. The result of the viscosity observed in this study are similar to the one
obtained for UHT treated milk (Akhtar et al., 2003; Ruiz and Richter, 1998; Kocak et al., 1985). There is
no significant difference in the specific gravity of the product during the storage and among the type of
packaging Table 6. However, specific gravity decreased for dietetic herbal flavoured milk during storage
(Jothylingam and Pugazhenthi, 2013).
Table 6: Change in specific gravity during storage of rose flavoured milk
Storage periods (in days)
Specific gravity
Non Transparent Retort pouch
Transparent Retort pouch
0
1.035 ± 0.001
1.035 ± 0.002
15
1.035 ± 0.003
1.035 ± 0.003
30
1.036 ± 0.001
1.036 ± 0.003
45
1.036 ± 0.001
1.036 ± 0.002
60
1.036 ± 0.003
1.036 ± 0.004
75
1.036 ± 0.002
1.037 ± 0.001
90
1.037 ± 0.001
1.037 ± 0.003
Change in colour of rose flavoured milk during Storage
Analysis of colour data like L* (darkness to lightness), a*(redness to green),b* (blue to yellowness), hue
and chroma of the rose flavoured milk was done and results are given in Table 7.
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Table 7: Effect of storage on hunter colour scores of rose flavored milk
Rose flavored milk
Non-Transparent pouch

Transparent retort pouch

Storage
period
(in days)

Lightness
(L*)

Redness
(a*)

Yellowness
(b*)

Hue

Chroma

Lightness
(L*)

Redness
(a*)

Yellowness
(b*)

Hue

0

96.13g±0.01

8.17g±0.01

22.44b±1.51

70.50a±0.01

22.82f±0.01

96.21g±0.01

7.62d±0.01

21.52c±0.01

70.50a±0.01 21.22a±0.01

15

96.02f±0.01

8.07f±0.02

20.83ab±0.01

70.63ab±0.12

22.70d±0.01 96.7f±0.01

7.51cd±0.01 21.43bc±0.01

70.68b±0.01 22.70bc±0.01

30

95.93e±0.01

7.92e±0.01

20.71a±0.01

70.77b±0.01

22.56c±0.01 96.95e±0.01

7.43bc±0.01 21.31bc±0.01

70.77c±0.01 22.56bc±0.01

45

95.81d±0.01

7.80d±0.01

20.58a±0.01

71.00c±0.01

22.39b±0.01 95.87d±0.01

7.29ab±0.01 21.18b±0.01

71.00d±0.01 22.37b±0.02

60

95.70c±0.01

7.68c±0.01

20.43a±0.01

71.28d±0.06

22.27b±0.01 95.73c±0.01

7.17a±0.01

21.56b±0.17

71.22e±0.01 22.26b±0.01

75

95.65b±0.06

7.51b±0.01

20.35a±0.01

71.28d±0.01

22.28b±0.12 95.61b±0.01

7.40bc±0.13 20.82a±0.16

71.28f±0.01 22.18b±0.08

90

95.42a±0.01

7.43a±0.90

20.12a±0.01

71.20d±0.01

21.93a±0.01 95.48a±0.01

7.22e±0.01

71.60g±0.01 23.15c±0.52

20.82a±0.01

Chroma

Table 8: Effect of storage on sensory score of badam flavored milk
Carrot flavored milk
Non-Transparent pouch

Transparent retort pouch

Storage
Period (in days)

Colour

Flavor

Overall
acceptability

Colour

Flavor

Overall
acceptability

0

8.94g ± 0.01

8.95f ± 0.01

8.93f ± 0.01

8.92g ± 0.01

8.92g ± 0.00

8.97g ± 0.00

15

8.54f ± 0.01

8.53e ± 0.01

8.53e ± 0.01

8.52f ± 0.01

8.52f ± 0.01

8.54f ± 0.01

30

8.31e ± 0.01

8.34d ± 0.01

8.32d ± 0.01

8.30e ± 0.02

8.33e ± 0.01

8.29e ± 0.01

45

8.00d ± 0.01

8.01c ± 0.01

8.01c ± 0.01

8.09d ± 0.01

8.05d ± 0.01

8.07d ± 0.01

60

7.90c ± 0.01

7.92c ± 0.01

7.92c ± 0.00

7.88c ± 0.01

7.90c ± 0.01

7.91c ± 0.01

75

7.40b ± 0.01

7.41b ± 0.01

7.44b ± 0.01

7.39b ± 0.10

7.39b ± 0.01

7.39 b ± 0.01

90

7.09a ± 0.02

7.08a ± 0.01

7.09a ± 0.01

7.08a ± 0.01

7.05a ± 0.01

7.07a ±0 .10
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In general the change in colour was in acceptable range throughout the storage period. However, slight
decreasing trend and higher rate of decrement in transparent pouch of L value observed was similar to the
study reported for UHT milk during exposure to light (Toba et al., 1980). It showed that the decreasing
redness L* was due to getting darker during degradation of tryptophan. The observed decreasing trend of
chroma may be due to Maillard’s reactions, which start with binding of aldehyde group of lactose with
amino group of the lysyl – residues (amino-acid radical, or residue of amino-acid lysine) from different
milk proteins (Kneifel et al., 1986). These reactions consist of a series of changes whose consequence is
the formation of brown-colored pigments, such as pyralysins and melanoidins, polymers such as
lactulose-lysine or fructose-lysine, as well as low-molecular weight acids. (Nielsen et al., 1997) stated
that the positive value of yellowness b* indicated the precipitation of components of yellow b* colour of
milk leading to the a decrease of the share of yellow colour in the milk powder on storage. The change of
colour is probably induced by simultaneous degradation of the yellowish-green coloured riboflavin, βcarotene and vitamin A molecules (Neilsen et al., 1997). The result of present study also agrees with the
findings of (Raljic et al., 2008) who stated that the change in colour and its properties may be due to
maillard reactions, increasing storage temperature and non-enzymatic spoilages.
Microbial study
All the samples were tested for commercial sterility and all of them are commercially sterile. In the
microbial parameters viz. total viable count, anaerobic, coliform, yeast and mould for all three flavoured
milk in both packaging were studied and they were absent on ‘0’ day and as well as on ‘90’ day of
storage. Similar results were observed for UHT processed milk during 12 months storage period (Hassan
et al., 2009).
Sensory analysis
Sensory evaluation of retort processed rose flavoured milk in non-transparent and transparent pouches
was carried out at regular intervals of 15 days by 9 point hedonic scale (Table 8). The results of the study
showed that overall acceptability of rose flavoured milk packed in non-transparent and transparent retort
pouches were very good, with 8.97 and 8.96 initially. However, at the end of the storage period (90 days)
the acceptability of non-transparent and transparent packed products reduced to 7.05 and 7.08
respectively under ambient storage conditions. Among other characteristics, colour had a minimum score
of higher score of 8.94 and 8.92 initially and the same is reduced to 7.04 and 7.08 after 90 days of storage.
No leakage, bad odour or any other spoilage was noticed in the pouches during 90 days of storage period.
Conclusion
Perceiving the potential of rose flavoured milk as a value-added dairy product in the international dairy
market, ready-to- drink rose flavoured milk was developed by employing retort processing technology.
The in-pouch-processed product had a shelf-life of 3 months without refrigeration. The physical
properties of the pouch used were studied and found to meet the requirements as a container for foods
processed in retort processing machine. Total process time (B value) for long-life rose flavoured milk in
non-transparent and transparent retort pouches were 10.52 and 10.41 minutes and the standardized Fo
values were 3.95 and 3.8 respectively. As the rose flavoured milk could be stored up to 3 months at
ambient temperature without any appreciable loss in terms of physiochemical, microbiological and
sensory attributes and could be used as a potential means of product diversification in the dairy industry.
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