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Abstract

Malted milk food is one of very attractive options owing to their health benefits and economic
considerations. There exists a definite commercial potential for a newer malted milk food comprising
healthful ingredients such as oats and milk protein concentrate. The oats and milk protein concentrate
based malted milk were evaluated for its shelf life at 3742 °C after packing in laminates of metallized
PET-Polyester/Polyfilm pouches at 15-days interval. Powder density and solubility index increased,
while flowability decreased for control and experimental samples at the end of 180 days. The score of the
sensory characteristics for the product decreased throughout the storage period. Moisture content, water
activity, free fatty acids, total HMF content, and TBA value (OD at 532nm) of control and experimental
sample increased throughout the storage period. The standard plate count of both the samples decreased
with increase in storage period.

Keywords: Milk protein concentrate, malted milk food, oats, vacuum tray drying

Introduction

Milk-cereal composites based cuisines are widely growing in India and worldwide.
Technically, these products are categorized into malted milk foods, complementary foods,
weaning foods, traditional dairy products, breakfast cereals, porridge, etc. Amongst all cereals,
oats contain the largest quantities of protein and fat. The protein quality compares favourably
with the protein of other cereal grains, and the fat has a favourable ratio of polyunsaturated to
saturated fats. Oats has ample carbohydrates of high digestibility, except for the fibre
component, which however has desirable physiological properties. Oat bran and germ are rich
in vitamins and minerals (Lockhart and Hurt, 1986) [. Qats is also a significant source of
antioxidants like tocotrienol and lignan precursors for formation of mammalian lignans by
friendly intestine bacteria (Potty, 2006) . The American Dairy Products Institute and the U.S.
Dairy Export Council, filed a Generally Recognized as Safe (GRAS) notification for milk
protein concentrate (MPC) and milk protein isolate (MPI) in 2012 for use as food ingredients
for functional or nutritional purposes in multiple food applications except infant formula
(GRAS Notice No. GRN000504). MPCs are ideal ingredients for a wide range of applications,
due to their concentrated source of protein, excellent functionality, and clean dairy flavour.
MPCs are multifunctional ingredients and provide benefits, such as water binding, gelling,
foaming, emulsification, and heat stability (Agarwal et al., 2015) . India is the world’s
biggest market for malt- milk based food products. Malted milk foods provide high nutritional
value with necessary levels of minerals and vitamins. It also fulfils requirement of consumers
as a milk substitute in milk deficient area and people who can’t digest pure milk. In addition,
manufacture of malted milk food provides value addition to milk based products. These foods
are valued for their nutrition, easy digestibility, high palatability and convenience of
consumption. Malt based food products provide better operating margin in comparison with
conventional dairy products. These types of health foods could be a good carrier for
fortification. The present study was conceptualized to access the functional, sensory, physico-
chemical and microbial changes in oats and milk protein concentrate based malted milk food
during storage.
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Materials and Method

Raw Materials

Barley malt was procured from The Malt Company (India)
Limited, Gurgaon. Malt extract was procured from J.K. Malt
Products Pvt. Ltd, Nadiad, Gujarat. Milk protein concentrate-
85 (MPC-85) containing 85% protein was procured from
Anshul Life Sciences, Goregaon (East), Mumbai. Oats (Kosh
brand) was brought from the authorized dealer of Anand
town. White butter was obtained from Vidya Dairy, Anand.
Fine crystalline sugar of Madhur brand was used. Cocoa
powder of Cadbury brand was used as colour and flavour
compound.

Equipment/Instruments

The equipment and instruments used in the present study are
detailed below:

Bulk density meter (Thermonik brand Bulk Density Tester,
Mumbai, India); Centrifuge (Remi: Model No. R-24, CX-
2804, Mumbai, India); Hobart mixer (M/s. Hobart,
Corporation, Canada); Spectrophotometer  (Labline
Technologies Pvt. Ltd., India); Vacuum tray dryer (Perfect
Engineering and Allied Works Pvt. Ltd., Baroda, India);
Water activity meter (Hygrolab 3, Rotronic Measurement
Solutions AG, Switzerland); Hot air oven (Model No. IK-III,
IKON, India); Analytical balance (Sartorius, England),
Vortex mixture (SAIF Surgical & Scientific Equipment,
Gujarat).

Glasswares

All glasswares used in the study were of standard quality
supplied by authorized dealers. In case of specific
experiments, the calibrated glasswares as specified by Bureau
of Indian Standards (BIS, 1981) were used.

Chemicals

All the chemicals used in the preparation of different reagents
were of analytical grade (AR) and were procured from
standard companies. The reagents required for analysis were
freshly prepared adopting standard procedures.

Packaging Materials

The product after drying was packed in laminates of
Metallised Polyethylene Terephthalate (METPET)-Polyester/
Polyfilm pouches of 85um thickness and the packets were
stored at 3712 °C.

Manufacture of Oat and Milk Protein Concentrate (MPC)
based Malted Milk Food

Oat flour and barley malt in the ratio of 40:60 was soaked in
four times water of the total grist mixture. The grist mixture
was then allowed to mash at 45-68 °C for 3 h. The mixture
was then heated to 80 °C for 10 minutes to inactive the
enzymes. After the mashing process, spent grains were
filtered. Based on preliminary trials, total concentrate mix
(100g) consisted of malt solids, milk solids (MPC-85 and
white butter), sugar and cocoa powder. Proportion of sugar
and cocoa powder was kept constant at 20 per cent and 5 per
cent respectively of total concentrate mix. Optimized wort
was mixed with malt extract (ME) so as to achieve 50 per cent
total solids. Concentrate mix was spread in greased trays
which was then dried at 45+5 °C in vacuum tray dryer at the
vacuum of 650mm of Hg for 4-5h. Control product
preparation involved use of wheat flour as an adjunct with
barely malt in 60:40 ratio for wort production. Other
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ingredients were kept constant as in case of manufacture of
experimental sample.

Results and Discussion

The oat and milk protein concentrate based malted milk food
(T2) and control sample (T1) were stored at room temperature
(37£2 °C) after packing them in laminates of metallized PET
Polyester/Poly film pouches (85um thickness). The samples
were analysed for changes in functional properties, sensory
attributes, physico-chemical characteristics as well as
microbial changes at 15-days interval for a period of six
months.

Changes in the Functional Properties of Oat and Milk
Protein Concentrate Based Malted Milk Food during
Storage

The changes in functional properties of samples T1 and T2
packed in MET PET and stored at room temperature (37+2
°C) is shown in the Table 1. Poured density of T1 and T2
increased from 0.483 and 0.356 g/cm?® to 0.625 and 0.416
g/cm?® respectively at the end of 180 days. Same trend was
observed in other densities like loose density of T; and T,
increased from 0.649 and 0.455 g/cm? to 0.780 and 0.493
g/cm?®, powder density of T; and T increased from 0.720 and
0.537 g/cm?® to 0.781 and 0.589 g/cm? and particle density of
T, and T increased from 1.20 and 1.25 g/cm?® to 1.23 and
1.36 g/cm? respectively. Flow ability of T1 and T2 decreased
(i.e. increased in measured time) from 68.20 and 81.10 s to
79.76 and 89.75 s respectively at the end of 180 days.
Solubility index of T1 and T2 increased from 1.19 and 13.63
ml to 3.60 and 15.35 ml respectively at the end of 180 days of
storage at 37+£2°C. The changes in the poured density, loose
density, powder density, particle density, flow ability and
solubility index of the treatments (T1 and T2) and interaction
effect between the treatments and periods were significant
(p<0.05).

Kumar (1983) B! reported decrease in bulk density from initial
value of 0.67 to 0.43 g/cm® Same effect was reported by
Modha (2016) I for ready-to-reconstitute kheer mix in which
bulk density decreased from 0.743 to 0.686 g/cm?® during
storage period of 6 months at 37 °C.

Salooja (1983) [ reported increase in angle of repose from
62.93 to 66.16, 65.74, 65.53, 65.30, 65.07 and 64.34
respectively for the powder packed in LDPE, METP,
PP/LDPE/METP/LDPE, PP/AL/LDPE, glass jar and tin can
during storage up to 12 months at 30 °C.

Banerjee and Ladkani (1985) [ observed decrease in
flowability (Contingent of angle of repose) of malted milk
powder packed in glass bottles as well as in polyfilm pouches
up to three months from initial value of 0.74 to 0.66 and 0.62,
respectively.

Modha (2016) BI observed that flowability (sec) of ready-to-
reconstitute kheer mix packed in laminates of metallized pet-
polyester/polyfilm increased from 122.3 to 234.3 s at the end
of storage period of 6 months 37 °C.

Salooja (1983) M reported increase in solubility index (ml)
from 2.77 to 7.70, 6.93, 6.63, 6.30, 590 and 5.77 ml
respectively for the powder packed in LDPE, METP,
PP/LDPE/METP/LDPE, PP/AL/LDPE, glass jar and tin can
during storage up to 12 months at 30 °C.

Banerjee and Ladkani (1985) @ observed increase in
solubility index (ml) of malted milk powder packed in glass
bottles as well as in polyfilm pouches up to three months from
initial value of 0.57 to 1.83 and 1.87 ml respectively.
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Kumar (1983) B reported increase in solubility index during
storage period up to 12 months for the chocolate powder
made from buffalo milk when packed in PE bags and stored at
37 °C.

Modha (2016) P! observed that solubility index of ready-to-
reconstitute kheer mix packed in laminates of metallized pet-
polyester/polyfilm increased from 2.13 to 8.37 ml at the end
of storage period of 6 months at 37 °C.

Changes in the Sensory Characteristics of Oat and Milk
Protein Concentrate Based Malted Milk Food during
Storage

The score of the sensory characteristics like flavour,
appearance of dry and reconstituted product and colour
decreased throughout the storage period (Table 2). The
flavour score of Ty and T, decreased from 8.41 and 8.68 to
5.66 and 6.37 respectively at the end of 180 days. The
appearance score of dry product of T, and T, decreased from
8.08 and 8.52 to 5.64 and 6.73 respectively at the end of 180
days. Same trend was observed for appearance score of
reconstituted product in which score of T; and T, decreased
from 7.93 and 8.29 to 5.36 and 6.56, respectively. The colour
score of T; and T, decreased from 8.08 and 8.58 to 6.510 and
6.78 respectively at the end of 180 days of storage at
37+2°C.The changes in the flavour, appearance of dry and
reconstituted product an colour scores of the treatments (T
and T,) and interaction effect between the treatments and
periods were significant (p<0.05). Based on sensory
evaluation it was concluded that T, packaged in laminates of
metallized PET-Polyester/Polyfilm pouches was acceptable
up to 180days of storage at 37+2 °C.

Salooja (1983) "1 reported decrease in sensory score during
storage of spray dried malted milk powder samples in
metallized polyester pouches stored at 30 °C. It was found
that flavour score (out of 65) of fresh sample was 61.67,
which decreased to 49.00 at the end of 12 months. Same trend
was observed in appearance (out of 30) and colour (out of 5)
score which decreased from 26.96 and 4.37 to 19.08 and 2.56
respectively.

Kumar (1983) B! reported that sensory attributes of chocolate
powder samples made from buffalo milk and packed in
polyethylene bags at 37 °C during storage period of 12
months. There was significant decrease in overall
acceptability from 8.4 to 3.8.

Banerjee and Ladkani (1985) [l observed sensory parameters
of spray dried malted milk powder packed in polyfilm
pouches during storage of 3 months. As per data reported,
colour score of fresh sample decreased from 7.2 to 6.30.
Other attributes like body and texture, aroma and taste and
overall acceptability score of fresh sample decreased from
7.38, 7.86 and 7.12 to 6.64, 6.67 and 6.79 at the end of
storage, respectively.

Modha (2016) ! analysed the sensory attributes of ready-to-
reconstitute kheer mix packed in laminates of metallized pet-
polyester/polyfilm pouches during storage period of 6 months
at 37 °C. It was found that flavour (out of 45), consistency
(out of 35) and colour and appearance (out of 15) score of
fresh sample decreased from 42.64, 32.59 and 13.87 to 26.55,
30.57 and 10.26, respectively.

Changes in the Physico-Chemical Properties of Oat and
Milk Protein Concentrate Based Malted Milk Food during
Storage

Moisture content of T; and T, increased from 2.88 and 2.10
per cent to 4.35 and 4.03 per cent respectively at the end of

http://www.chemijournal.com

180 days (Table 3). Water activity of T, and T increased
from 0.285 and 0.292 to 0.306 and 0.316 respectively at the
end of 180 days. Free fatty acids (FFA) content of T, and T,
increased from 0.17 and 0.22 per cent to 1.92 and 1.18 per
cent respectively at the end of 180 days. Total HMF content
of Ty, and T, increased from 49.57 and 81.60 pu moles/100g to
294.29 and 403.15 p moles/100g respectively at the end of
180 days. TBA value (OD at 532nm) of Ty and T, increased
from 0.95 and 1.18 to 2.29 and 1.87 respectively at the end of
180 days of storage at 37+2 °C. The changes in the moisture,
water activity, FFA content, total HMF and TBA value of the
treatments (T; and T) and interaction effect between the
treatments and periods were significant (p<0.05).

Salooja (1983) [ reported that moisture per cent increased
from 2.93 to 3.95, 3.74, 3.63, 3.44, 3.28 and 3.23 respectively
for the powder packed in LDPE, METP,
PP/LDPE/METP/LDPE, PP/AL/LDPE, glass jar and tin can
during storage up to 12 months at 30 °C.

Kumar (1983) B! reported increase in moisture content of
fresh sample of chocolate powder made from buffalo milk
packed in polyethylene bags from 2.41 to 5.00 during the
storage period of 12 months at 37 °C.

Banerjee and Ladkani (1985) 1 observed increase in moisture
content of malted milk powder packed in glass bottles as well
as in polyfilm pouches up to three months from initial value
of 3.64 per cent to 3.66 and 3.75 per cent respectively.

Shah et al. (1987) @l reported increase in moisture content of
spray dried acidophilus malted milk powder packed in
different packaging material namely PE-aluminium foil
laminate, PE bags and metallized polypaper pouches at
ambient temperature (28-31 °C) from initial average value of
2.68 per cent to 3.12, 6.59 and 3.61 per cent, respectively.
Modha (2016) B! reported increase in moisture content of
ready-to-reconstitute kheer mix packed in laminates of
metallized pet-polyester/polyfilm pouches from 1.84 to 3.41
per cent at the end of storage of 6 months at 37 °C.

Modha (2016) P! reported decrease in water activity of fresh
sample of ready-to-reconstitute kheer mix packed in laminates
of metallized pet-polyester/polyfilm pouches from 0.333 to
0.325 at the end of storage of 6 months at 37 °C.

Salooja (1983) [ reported an increase in free fat content (on
fat basis) from 2.58 to 3.91, 3.43, 3.21, 3.26, 2.94 and 2.88
per cent respectively for the powder packed in LDPE, METP,
PP/LDPE/METP/LDPE, PP/AL/LDPE, glass jar and tin can
during storage up to 12 months at 30 °C.

Kumar (1983) B! reported increase in free fat content of fresh
sample of chocolate powder made from buffalo milk packed
in polyethylene bags from 5.33 to 8.08 per cent during the
storage period of 12 months at 30 °C.

Modha (2016) 1 reported increase in free fatty acid (% oleic
acid) content of ready-to-reconstitute kheer mix packed in
laminates of metallized pet-polyester/polyfilm pouches from
0.09 to 0.19 per cent at the end of storage of 6 months at 37
°C.

Salooja (1983) [l reported increase in total HMF content from
20.27 to 30.48, 29.31, 28.44, 26.98, 26.10 and 25.52 p moles
/100g respectively for the powder packed in LDPE, METP,
PP/LDPE/METP/LDPE, PP/AL/LDPE, glass jar and tin can
during storage up to 12 months at 30 °C.

Modha (2016) 1 observed that total HMF content of ready-
to-reconstitute kheer mix packed in laminates of metallized
pet-polyester/polyfilm pouches increased from 50.59 to
330.76 p moles/100g at the end of storage period of 6 months
at 37 °C.

Salooja (1983) [l reported increase in TBA value (absorbance
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units) from 0.010 to 0.073, 0.057, 0.050, 0.040, 0.037 and
0.030 respectively for the powder packed in LDPE, METP,
PP/LDPE/METP/LDPE, PP/AL/LDPE, glass jar and tin can
during storage up to 12 months at 30 °C

Kumar (1983) I reported increase in TBA value of fresh
sample of chocolate powder made from buffalo milk packed
in polyethylene bags from 0.0 to 0.053 during the storage
period of 12 months at 37 °C.

Modha (2016) [ observed that TBA value of ready-to-
reconstitute kheer mix packed in laminates of metallized pet-
polyester/polyfilm increased from 0.652 to 1.034 at the end of
storage period of 6 months at 37 °C.

Changes in the Microbial count of Oat and Milk Protein
Concentrate Based Malted Milk Food during Storage
The standard plate count (logio cfu/g) of control and oats and
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milk protein concentrate based malted milk food decreased
with increase in storage period. SPC of T, and T, decreased
from 4.17 and 4.30 to 2.78 and 3.10 respectively at the end of
180 days of storage at 37+2 °C. The changes in the SPC count
among the treatments T; and T, and the interaction effect
between the treatments (T1 and T2) and periods were non-
significant (P>0.05). The coliform and yeast and mold count
was not detected in both T; and T, throughout the storage
period as water activity of the stored samples does not favour
growth of yeast and mold.

Kumar (1983) B reported decrease in standard plate count
(cfu/g) of chocolate powder made from buffalo milk packed
in polyethylene bags from 28,500 to 2,500 cfu/g during
storage period up to 12 months at 37 °C.

Table 1: Changes in the functional properties of oats and milk protein concentrate based malted milk food during storage

. Storage period (days)
Milk-cereal based =595 T35 T 25 [ 0 | 75 | 90 | 105 | 120 | 135 | 150 | 165 | 180 |/ \Verageof
product 5 - 3 treatments
oured density (g/cm?)
T1 0.483 | 0.563 0.565 | 0.566 0.565 | 0.575|0.575]0.584 | 0.588 | 0.593 | 0.611 | 0.619 | 0.625 0.577
T2 0.356 | 0.355 0.362 | 0.363 0.367 |0.368 | 0.373 | 0.381 | 0.384 | 0.388 | 0.395 | 0.397 | 0.416 0.377
Average of periods | 0.420 | 0.459 | 0.464 | 0.464 | 0.466 |0.471|0.474)0.482 | 0.486 | 0.490 | 0.503 | 0.508 | 0.520
CD(0.05) T = 0.001; P = 0.003; TP = 0.004; CV % = 0.59
Loose density (g/cm?®)
T1 0.649 | 0.673 0.677 | 0.682 0.684 |0.685 | 0.685 | 0.688 | 0.691 | 0.724 | 0.735 | 0.746 | 0.780 0.700
T2 0.455 | 0.456 0.461 | 0.462 0.463 | 0.467 | 0.468 | 0.471 | 0.475 | 0.482 | 0.487 | 0.491 | 0.493 0.472
Average of periods | 0.552 | 0.565 | 0.569 | 0.572 | 0.563 | 0.576 | 0.577 | 0.579 | 0.583 | 0.603 | 0.611 | 0.618 | 0.635
CD(0.05) T = 0.003; P = 0.006; TP = 0.009; CV % = 0.94
Powder density (g/cm?®)
T1 0.720 | 0.722 0.724 | 0.732 0.731 |0.733|0.734 | 0.734 | 0.745 | 0.755 | 0.767 | 0.771 | 0.781 0.742
T2 0.537 | 0.546 | 0.548 | 0.554 | 0.558 | 0.560 | 0.571 | 0.573 | 0.576 | 0.580 | 0.587 | 0.587 | 0.589 0.566
Average of periods | 0.629 | 0.634 | 0.636 | 0.643 | 0.644 | 0.647 | 0.652 | 0.654 | 0.623 | 0.667 | 0.677 | 0.679 | 0.684
CD(0.05) T =0.011; P = 0.027; TxP = NS; CV % = 3.63
Particle density (g/cm?)
T1 1.20 1.15 1.15 1.16 1.17 117 ] 118 | 119 | 120 | 121 | 1.28 | 1.22 | 1.23 1.19
T2 1.25 1.26 1.27 1.28 1.29 129 |1 130|131 | 133|134 | 13 | 135 | 1.36 1.31
Average of periods | 1.23 1.20 1.21 1.22 1.23 123 | 124 | 125 | 1.26 | 1.27 | 1.28 | 1.29 | 1.29
CD(0.05) T =0.011; P =0.028; TXP =NS; CV % = 1.94
Flowability (sec)
T1 68.20 | 68.67 68.75 | 69.70 71.37 | 72.01 | 74.41|75.17 | 75.50 | 76.64 | 77.20 | 77.96 | 79.76 73.48
T2 81.10 | 81.33 | 81.83 | 82.84 | 84.17 |84.34|84.71|85.35|85.74 | 86.21 | 88.69 | 89.13 | 89.75 85.01
Average of periods | 74.65| 75.00 | 75.29 | 76.27 | 77.77 |78.18 |79.56 | 80.26 | 80.62 | 81.43 | 82.95 | 83.54 | 84.76
CD(0.05) T =0.102; P = 0.249; TxP = 0.352; CV % = 0.27
Solubility index (ml)
T1 1.19 1.95 1.98 2.00 2300 | 2.71 | 292 | 3.18 | 3.37 | 3.43 | 3.54 | 3.57 | 3.60 2.75
T2 13.63 | 13.48 13.71 13.76 16.87 |13.89 | 14.11 | 14.26 | 14.65 | 14.87 | 14.92 | 14.96 | 15.35 14.50
Average of periods | 7.74 7.71 7.84 7.88 8.08 8.30 | 852 | 872 | 9.01 | 9.15 | 9.23 | 9.26 | 9.48

CD(0.05) T =0.022; P = 0.54; TxP = 0.076; CV % = 0.55

'T1= Control product; T2= Oats and milk protein concentrate based malted milk food

'T= Treatment, P= Period

Table 2: Changes in the sensory characteristics of oats and milk protein concentrate based malted milk food during storage

. Storage period (days)
Milk-cereal based—5—T—c— 15125 T 60 | 75 [ 90| 105 [ 120 | 135 | 150 | 165 | 180 | \verageof
product (MCP) treatments
Flavour score
T1 841 | 825 8.00 734 | 758 | 752 |7.35| 729 | 7.08 | 7.05 | 6.73 | 6.14 5.66 7.26
T2 8.68 | 857 8.35 8.16 | 8.16 | 8.13 |8.07| 790 | 785 | 765 | 751 | 7.26 6.37 7.90
Average of periods| 8.54 | 8.41 8.17 795 | 787 | 7.82 |7.71] 760 | 746 | 735 | 7.12 | 6.70 6.02
CD(0.05) T=0.019; P=0.047; TxP=0.067; CV % = 0.53
Appearance score of dry product
T1 8.08 | 7.93 7.82 772 | 766 | 747 |737| 737 | 724 | 717 | 6.76 | 6.05 5.64 7.25
T2 852 | 848 8.34 8.27 | 823 | 8.16 |8.08] 8.07 | 782 | 768 | 7.63 | 7.13 6.73 7.94
Average of periods| 8.30 | 8.21 8.08 800 | 795 | 7.82 |7.73| 772 | 753 | 742 | 720 | 6.59 6.19

CD(0.05) T =0.010; P = 0.025; TxP = 0.035; CV % = 0.28

Appearance score of reconstituted product
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T1 793 | 791 7.76 774 | 763 | 7.37 |7.32| 726 | 721 | 7.07 | 6.67 | 6.03 5.36 7.17

T2 8.29 | 822 8.19 8.07 | 801 | 7.95 |7.95| 7.79 | 767 | 7.34 | 7.26 | 7.23 6.56 7.73
Average of periods| 8.11 8.06 7.97 790 | 7.82 | 7.67 |7.64| 7.52 744 | 7.20 | 6.96 6.63 5.96

CD(0.05) T = 0.009; P = 0.022; TxP = 0.031; CV % = 0.25
Colour score

T1 8.08 | 7.84 7.75 771 | 756 | 755 |7.52| 7.48 | 733 | 7.21 | 7.16 | 6.90 6.51 7.43

T2 858 | 844 8.36 835 | 834|825 (814 796 | 792 | 790 | 7.85 | 7.52 6.78 8.03
Average of periods| 8.33 | 8.14 8.05 8.03 7.95 | 790 |7.83| 7.72 763 | 755 | 7.51 7.21 6.65

CD(0.05) T =0.012; P = 0.029; TxP = 0.041; CV %= 0.32

'T= Treatment, P= Periods

T1= Control product, T>= Oats and milk protein concentrate based malted milk food

Table 3: Changes in the physico-chemical properties of oats and milk protein concentrate based malted milk food during storage

- Storage period (days)
Milk-cereal ™55 T35 T 25 [ 60 | 75 | 90 | 105 | 120 | 135 | 150 | 165 | 1so |’ \verageof
based product - treatments
Moisture (%)
T 2.88 | 2.98 | 3.25 | 3.44 | 354 | 356 | 3.67 | 3.85 | 407 | 415 | 426 | 431 | 435 3.72
T 210 | 241 | 2.19 | 2.6 | 2.33 | 2.44 | 256 | 3.16 | 3.84 | 3.90 | 393 | 496 | 4.03 3.06
A‘ég?g&“ 249 | 255 | 272 | 285 | 293 | 300 | 311 | 350 | 396 | 403 | 410 | 463 | 413
CD(0.05) T = 0.012; P = 0.029; TxP = 0.042; CV % = 0.24
Water activity
T 0.285 | 0.285 [ 0.288 | 0.289 [ 0.290 | 0.291 | 0.291 | 0.292 | 0.293 | 0.293 | 0.296 | 0.296 | 0.306 | 0.292
T 0.292 | 0.293 | 0.295 | 0.296 | 0.298 | 0.299 | 0.300 | 0.301 | 0.302 | 0.305 | 0.313 | 0.314 | 0.316 | 0.302
A‘F’)Z:?ESSM 0.289 | 0.289 | 0.292 | 0.293 | 0.294 | 0.295 | 0.296 | 0.297 | 0.297 | 0.299 | 0.305 | 0.305 | 0.311
CD(0.05) T = 0.001; P = 0.002; TxP = 0.002; CV % = 0.49
Free fatty acid (% Oleic Acid)
T 017 | 0.19 [ 053 | 0.59 | 0.78 | 0.87 | 087 | 088 | 091 | 092 | 1.71 | 1.83 | 1.92 0.94
T 022 | 0.28 | 0.31 | 049 | 0.62 | 062 | 0.76 | 077 | 0.84 | 095 | 113 | 1.16 | 1.8 0.72
A‘F’)Z;?ggs‘)f 020 | 023 | 0.42 | 054 | 070 | 074 | 081 | 083 | 087 | 093 | 142 | 149 | 155
CD(0.05) T = 0.003; P = 0.007; TxP = 0.010; CV % = 0.81
Total HMF (umoles/100g)
T 49.57 [ 58.33 | 75.47 | 81.32 | 81.47 |105.13] 139.59 | 165.35 | 184.31 | 208.23 | 227.42 | 245.48 | 294.29 | 147.38
T 81.60 | 94.44 |105.58|113.33]126.34|127.04] 183.32 | 203.78 | 253.59 | 306.50 | 371.37 | 388.16 | 403.15 | 212.17
A‘ég;?ggs‘)f 65.50 | 76.39 | 90.54 | 97.32 [103.91|116.08| 161.45 | 184.56 | 218.95 | 257.36 | 299.40 | 316.82 | 348.71
CD(0.05) T = 0.103; P = 0.252; TxP = 0.356; CV % = 0.13
TBA value (OD at 532nm)
T 095 ] 098 | 1.14 | 1.16 [ 1.19 | 1.28 | 1.32 | 143 | 143 | 153 | 195 | 1.98 | 2.29 1.44
T 118 | 1.24 | 1.6 | 1.27 | 1.28 | 1.38 | 149 | 153 | 154 | 154 | 181 | 1.85 | 1.87 1.48
A‘F’)‘;;?ggso‘c 107 | 111 | 120 | 122 | 124 | 124 | 141 | 148 | 149 | 155 | 188 | 192 | 208
CD(0.05) T = NS; P = 0.139; TxP = 0.197; CV % = 8.55
T1= Control product, T2= Oats and milk protein concentrate based malted milk food
'T= Treatment, P= Period
Table 4: Changes in the microbial count of oats and milk protein concentrate based malted milk food during storage
. Storage period (days)
M"k'cfggﬁ'cf’ased 0 | 15 | 30 | 45 | 60 | 75 | 90 | 105 | 120 | 135 | 150 | 165 | 180 tAr‘é;fr?:n‘t’:
P Standard plate count (logiocfu/g)
T1 417 | 407 | 403 | 3.95 | 3.88 | 347 | 3.40 | 3.38 | 3.21 | 3.16 | 3.43 | 2.97 | 2.78 351
T 430 | 3.96 | 391 | 3.68 | 356 | 3.54 | 348 | 3.30 | 3.24 | 347 | 313 | 342 | 3.0 3.50
Average of periods| 4.24 | 4.02 | 3.97 | 3.82 | 3.72 | 351 | 3.44 | 3.34 | 3.22 | 3.16 | 3.13 | 3.04 | 2.84

CD(0.05) T = 0.013; P = 0.032; TxP = 0.045; CV % = 0.77

'T= Treatment, P= Period

'T1= Control product, T>= Oats and milk protein concentrate based malted milk food

Conclusion

The oats and milk protein concentrate based malted milk food
and control sample were stored at room temperature (37£2°C)
after packaging in laminates of metallized PET Polyester/
Polyfilm pouches. All the sensory parameters viz. flavour,
appearance of dry and reconstituted product and colour scores
decreased significantly over a period of 180 days of storage.

Decline in solubility index which reached the limit of 15ml as
prescribed by FSSAI at the end of 180 days hence shelf life
study was discontinued at the end of 180 days. So it is
concluded that oats and milk protein concentrate based malted
milk food packaged in laminates of metallized PET-
Polyester/Polyfilm pouches (85um thickness) is acceptable up
to 180 days of storage at 3742 °C.
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