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Abstract

Barley has a rich nutritional and therapeutic profile. In an era of life-style based silent pandemics, the need to bring on table the
convenient food products with sensory and nutritional acceptability is necessary. Hence, the present study aimed to develop an
instant chilla mix from a novel hull-less variety of barley (Hordeum vulgare) (PL891). Various random combinations of compo-
site flour (barley flour (BF), rice flour (RF) and gram flour (GF)) were prepared namely T; (100:00:00), T, (70:15:15), Ts
(60:30:10), T4 (33:33:33), and T5(00:00:100). Other ingredients such as onion, tomato, ginger, garlic, coriander, and chilli were
also added. Nutritional and sensory parameters at fresh, three, six and nine month of storage interval were also analyzed. The
assessed parameters (%) were reported as moisture (6.91£0.02 to 10.21+0.09), ash (2.11+0.05 to 3.10£0.02), protein
(7.594£0.05 to 24.50+0.06), fat (1.50+0.02 to 6.10+0.04), crude fiber (1.08+0.02 to 2.87+0.02), and total carbohydrates
(58.21+0.10 to 75.2740.07). All the blends varied significantly (p=0.05) during storage in terms of moisture, protein, fat, crude
fiber, and carbohydrates, while a non-significant difference was noted in ash for all the treatments. Blending also affected the
nutrient content of all the treatments significantly (P < 0.05) depending upon the ratio of blending and composition of various
ingredients in the product. The sensory attributes indicated that T, blend with 70% PL891 hull-less barley flour was most ac-
ceptable. The developed product will be a nutritious substitute for chapati as barley is rich in numerous nutrients and have ther-
apeutic potentials.

Keywords: Hull-less barley PL891, Instant chilla mix, Proximate composition, Sensory evaluation, Shelf-life

INTRODUCTION

Food's natural makeup and nutrient balance are the
main factors determining its quality. In the modern-day
lifestyle, where consumers' food choices are turning
towards easier and instant products, the need to devel-
op functional food products with the richness of nutri-
ents is needed. The current available options for in-

stant foods in the market are either not inclined towards
the health benefits of consumers or are priced highly on
the shelves with a short shelf-life. In the current study,
efforts were made to develop an instant chilla mix with
rich nutrient and healthy ingredients. The composite
flour utilized for developing this food item had flour of a
novel improved PL891 hull-less barley variety along
with gram and rice flour in smaller quantities. According
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to various studies, all three components so utilized in
the development of instant chilla mix are quoted as
therapeutically effective. Barley has been stated to
have anti-diabetic, anti-cancer, anti-obesity, anti-
hyperlipidemic, and anti-adipogenic activities (Aludatt et
al., 2012; Rendell et.,2005; Ikegami et al.,1996; Tok et
al.,2021; and Lee et al., 2022). Barley, the keen focus
for this instant chilla mix development has a rich nutri-
ent profile (%) having moisture, total ash, crude fat,
crude fiber, protein, and carbohydrates (Rani et al.,
2020). Barley is also determined to have a rich micro-
nutrient profile with calcium, magnesium, iron, and po-
tassium as per the nutrient evaluation of Rihane,
Manel, Roho, and Tej barley varieties (Lahouar et al.,
2016). These macronutrients, if deficient, are responsi-
ble for endless deficiency related disorders and onset
of non-communicable diseases such as osteoporosis,
rickets, bone deformities, anemia, diabetes, hyperten-
sion, and cardiovascular diseases, which are engulfing
both health and economic status around the globe
(Deepika et al., 2023). Suppose healthier functional
food options are available on shelves with an efficient
shelf life, nutrient profile, and cost-effectiveness. In that
case, market trends might be changed drastically along
with the shift in the health of consumers in terms of
prevention of various non-communicable diseases that
are engulfing the majority of the population around the
globe, threatening both the health and economy of al-
most every nation (Deepika et al., 2023). Hence, efforts
were made to develop this convenience food product,
which will turn out to be a healthier, easier, and less
time-consuming alternative for chapati/roti in the busy
lives of the modern-day world. Similar efforts to develop
other convenience food products from barley, such as
soup mix, flakes and biscuits were also made in some
studies (Sonkar et al.,2015and Sundberg et al., 1994).
The study was conducted to develop convenient func-
tional food products and study their shelf life using nov-
el hull-less barley variety (PL891).

MATERIALS AND METHODS

The work was carried out in the Food Research Labor-
atory, Department of Nutrition Biology, Central Univer-
sity of Haryana (India) to develop an instant chilla mix.
For the preparation of chilla mix, gram and rice flour

were collected from the local market of Mahendergarh,
whereas the barley flour of procured hull-less barley
variety, i.e., PL891 from ICAR-IIWBR (Indian Institute of
Wheat and barley Research, Karnal, Haryana). The
chemicals used in this investigation were analytical and
obtained from Sigma-Aldrich pharmaceutical chemicals.

Processing of raw material

Initially, the raw materials were cleaned manually to
remove dirt, dust, damaged or rotten ingredients, and
foreign matter. The hull-less barley grains (PL891) were
then sorted and moistened to 14% moisture for 24 hrs.
The moistened grains were further homogenized into
fine flour using a mixer grinder in the laboratory. The
obtained barley flour was then packed in vacuum zip
lock bags and stored in airtight containers at room tem-
perature in dark condition till analysis and use. Gram
flour (Rajdhani Flour Mills Ltd.) and rice flour (Ahaar
company) were purchased from local markets in Ma-
hendergarh, Haryana. Other perishable and semi-
perishable ingredients such as tomato, onion, ginger,
garlic and green chilly were purchased from the local
mandi of Mahendergarh, Haryana. After initial pro-
cessing, these items were kept in the hot air oven for
drying at 45°C for eleven, six, seven, eight and five
hours, depending upon the time taken to attain stable
weight after moisture loss of the ingredients. The ob-
tained materials were then ground using a Maharaja
white line smart mixer grinder 500 W into fine powders
and stored separately in airtight containers. Spices
namely coriander powder (catch foods) and salt (TATA)
were also purchased from a grocery shop in Mahender-
garh, Haryana.

Preparations of flour blends

For the development of the Chilla mix, the barley flour
(BF) was blended with gram flour (GF) and rice flour
(RF) in five different ratios (BF: RF:GF), i.e., T4
(100:0:0), T,(70:15:15), T3 (60:30:10), T4 (33:33:33), Ts
(0:0:100), respectively. The salt, coriander powder,
dried tomato, onion, green chilli, ginger, garlic and cori-
ander powder were then added to the blends of ob-
tained composite flour in a defined amount (Table 1).
The final mixes were then roasted in a skillet for one to
two minutes, then cooling and packaged in vacuum zip
lock bags and stored in air-tight plastic containers for
further use.

Table 1. Various treatments for blends of different flours with the amount of ingredients (gm)

Blends Ratio Barley Rice Gram Salt Coriander Ginger/ Dried On- Dried
(BF: flour Flour Flour (gm) powder Garlic pow- ion/Tomato chili
RF:GF) (gm) (gm) (gm) (gm) der (gm) (gm) (gm)
Ty 100:0:0 100 - - 5 5.66 25 16.65 3.3
T, 70:15:15 70 15 15 5 5.66 25 16.65 3.3
Ts 60:30:10 60 30 10 5 5.66 25 16.65 3.3
T4 33:33:33 33.33 33.33 33.33 5 5.66 25 16.65 3.3
Ts 0:0:100 - - 100 5 5.66 25 16.65 3.3
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Nutritional analysis of processed instant chilla mix
Prepared instant chilla mix was analyzed for moisture,
ash, crude fiber, protein, fat and total carbohydrate
content by following standard procedures of the Associ-
ation of Official Analytical Chemists (AOAC, 2000).All
the parameters for different blends were estimated for
storage intervals of fresh, three, six and nine months of
storage interval in triplicates and expressed as arithme-
tic averages.

Proximate composition

The samples were kept in weighed crucibles and kept
in hot air oven at 105° Celsius until a constant weight
was achieved. Weight loss after drying at 105° C was
used to determine moisture content. Total ash content
was calculated by incineration the prepared blends at
540°C (dry ashing) for 4.5 hours. Crude protein
(Nx6.25) was estimated by Kjeldahl apparatus. Fat
content was estimated using the standard soxhlet
method using automated soxhlet equipment using pe-
troleum ether. Crude fiber was obtained by digesting
the sample with 1.25% sulfuric acid and subsequently
with 1.25% sodium hydroxide solution. Total carbohy-
drate was estimated by using the formula given below:
Total Carbohydrates (%) = [100 - (Moisture+Ash+Crude pro-
tein+Crude fat+Crude fiber)]  Eq.1

Sensory evaluation

The sensory evaluation for color, texture, taste, aroma,
and overall acceptability of instant chilla mix was per-
formed to evaluate consumers' preferences using a
nine-point hedonic scale (Larmond, 1977). Instant chilla
mix was evaluated for sensory scoring by a semi—
trained panel of 15 panellists from the Central Universi-
ty of Haryana, (India). The judges were trained for a

Gram Flour

Rice Flour

PL891 Barley
Flour (BF)
TN

Sl
“‘%;;é«

Blend in different ratios (BF : RF : GF) for
treatments (T1-T5)

-I
e

!

Dried into hot air oven

Grinded mto fine powder

Mixed wlth blends
(BF : RF : GF)

Mix the ingredients in required amount and roast for 1-2
mins in a skillet on a medium flame.
tight containers for nutritional and shelf life studies)

(Cool and store in air

period of one week considering the exclusion/inclusion
criteria of being disease-free from cough, cold or any
other interfering condition. After preparing the cooked
reconstituted product from the instant chilla mix, the
judges were served each preparation of blended sam-
ples. The instant chilla mix was reconstituted with
60mL of water/150 gm of chilla mix to form a homoge-
nous batter, followed by cooking after spreading on a
nonstick oil-greased pan on a low flame (Fig. 1). The
samples were then allowed to cool down after cooking
followed by coding to avoid any biased judgment. Judg-
es were then asked to score the samples for color, tex-
ture, taste, aroma and overall acceptability.

Statistical analysis

The statistical analysis was performed using the SPSS
software program to determine significant changes in
obtained results between blends and storage intervals
of fresh, three, six and nine months of storage interval
at p<0.05.

RESULTS AND DISCUSSION

Nutritional composition and functional analysis

The nutrient composition of prepared instant chilla mix
over the storage interval at fresh, three, six, and nine
months is given in Table 2.

Moisture (%)

The moisture (%) of all the blends/treatments showed a
significant increase with increase of storage interval
with values ranging 7.87+0.05 to 9.60£0.10, 7.44+0.04
to 9.25+0.09, 6.97+0.07 to 8.90+0.07, 6.91+0.02 to
9.05+0.09, and 8.09+0.04 to 10.21+0.09 for blends Tj,
T,, T3, T4, and Ts respectively. Meanwhile, blending
also significantly affected moisture for various treat-

; | T3 |

9.00.8 8

Reconstitution (60 ml water/150gm of chilla mix)

Spreading and cooking the batter on a oil greased
non-stick pan at medium flame.

Cooked Product from
INSTANT CHILLA MIX for
organoleptic evaluation

using S-point hedonic

scale

Fig. 1. Graphical overview for preparation and quality evaluation of instant chilla mix
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Table 2. The nutrient composition of prepared instant chilla mix over the storage interval at fresh, three, six, and nine

months
Parameter Treatment Storage interval
/Blend Fresh 3month 6 month 9 month
Moisture (%) T 7.87+0.05% 8.99+0.04 ° 9.02+0.06° 9.60£0.10 ©
T, 7.4420.04% 8.30+0.04 8.710.07% 9.25+0.09%
Ts 6.97+0.07 % 7.9040.04% 8.25+0.07 % 8.90+0.07 %
Ts 6.91+0.022" 7.82+0.04°" 8.050.05°" 9.05+0.09 %"
Ts 8.09+0.04 @ 9.00+0.04 9.31+0.04° 10.21+0.09 9
Ash (%) T 2.22+0.01% 2.20+0.02% 2.19+0.02% 2.18+0.03 %
T, 2.27+0.02 % 2.25+0.03 % 2.24+0.02°% 2.22+0.03%°
Ts 2.14+0.01 % 2.14+0.03 % 2.12+0.03 % 2.11+0.05 ¢
Ts 2.32+0.02 % 2.31+0.02 % 2.30+0.05 % 2.28+0.05 %
Ts 3.100.01% 3.1020.02% 3.09+0.04% 3.08+0.05%
Protein (%) T 13.64+0.04 % 13.25+0.10 ¢ 12.91+0.06% 12.63+0.03 %
T, 14.21+0.04% 13.7620.04 °f 13.40+0.05% 13.11+0.08%
Ts 8.52+0.04 2 8.18+0.03% 7.84+0.04 % 7.59+0.05 %
Ts 14.90+0.04 2" 14.50+0.02°" 14.15+0.04" 13.75+0.08 4"
Ts 24.50+0.06 24.05+0.05° 23.70+0.06 23.25+0.10 9
Fat (%) T 3.1440.02 % 2.1610.02°° 1.710.02°° 1.500.02 %
T, 3.30+0.02% 2.40+0.02 1.92+0.04 1.68+0.02%
Ts 2.88+0.02 %9 2.77+0.02" 2.22+0.02° 1.97+0.05%
T, 3.50+0.02°2" 3.38+0.04°" 2.78+0.04°" 2.48+0.04 9"
Ts 6.10£0.04 @ 5.95+0.04 " 4.97+0.05° 4.57+0.05¢
Crude fibre (%) T 2.87+0.02°% 2.75+0.04 2.62+0.03% 2.30+0.03 %
T, 2.50+0.02% 2.36+0.04 2.25+0.02° 2.15+0.13%
Ts 2.44+0.02 9 2.31+0.03" 2.21+0.02°% 2.15+0.02%
Ts 2.04+0.02%" 1.91+0.02°" 1.810.03%" 1.61+0.02%
Ts 1.30£0.02% 1.174£0.02 " 1.08+0.02 ¢ 1.06+0.02 "
Carbohydrates (%) T 71.16+0.06 71.83+0.08° 72.25+0.10% 72.300.07°
T, 71.4020.05% 71.61£0.10 " 71.99+0.11% 72.050.05%
Ts 74.23+0.06 % 74.53+0.07% 75.08+0.18C 75.27+0.07 %
Ts 71.69+0.09°" 71.94+0.07™" 72.38+0.14°" 72.53+0.06 ™"
Ts 58.21+0.10® 58.40+0.06 " 58.80+0.10°¢ 58.98+0.08

All the mentioned results are mean + standard deviation of triplicate observations; Letters in superscript denote the significant and non-
significant changes between blends and storage intervals; Horizontal letter grouping indicates significant changes during storage inter-
vals; vertical letter grouping indicates significant changes between various blends (T1 to T5)

ments, with the lowest moisture value reported
6.91+0.02 for T, and the highest value of 8.09+0.04 for
Ts at fresh. The increasing moisture with shelf life might
be attributed to the hygroscopic nature of samples
leading to water absorption from surroundings over
time. Variation in relative humidity during storage inter-
vals might also be a reason for the elevated moisture in
samples. The similar increase in moisture of samples
over time were observed by Rehman et al., 2017 with
moisture values increasing from 11.33% to 12.24%
over a period of 45 days. Akbar and Ayub (2018) in a 3-
month storage study of wheat and maize cookies, also
observed an increase in moisture from 3.22 to 3.31%.
Kumar et al. (2016) also recorded similar results for
treatments of multigrain flour biscuits with values rang-
ing from 3.1910.06 to 3.60+0.08, 3.81+0.65 to
4.29+0.07, 4.511+0.08 to 4.95+0.06 for Sy, S,, and S;
treatment respectively. Further, in a storage study of
tomato powder for 6 weeks by Oladipupo et al. (2020),
the moisture content showed a similar trend of increase
from 12.5 to 12.8%.

Ash (%)

Ash (%) content did not show any significant (p<0.05)
increase or decrease with an increase in storage inter-
val. Therefore, the ash content remained unaffected in
all the treatments T4, Ty, T3, T4, and Tsover the 3, 6
and 9 months storage interval. For blending with gram
and rice flour, the variations in ash content were ob-
served, with the highest ash content in blend Ts
(3.10+0.01) and the lowest ash content in blend T;
(2.14+0.01). This might be because ash content is the
amount of non-volatile material of food, which usually
either remains unaffected or does not undergo any
changes during the storage period. Previous results by
Rehman et al. (2017) supported the findings as a simi-
lar minimum non-significant change in value for ash
content (0.983% to 0.973%) was observed in the study.
Ash content of wheat and maize cookies remained un-
affected with a non-significant decrease from 0.76 to
0.75 in a three-month storage study conducted by Ak-
bar and Ayub, 2018. Walde et al. (2021) in their re-
search study on developed multigrain chapati (wheat,
bajra, and ragi) also observed a similar non-significant
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decrease in ash (%) content with values varying from
3.0740.04 to 3.06+0.05, 2.98+0.05 to 2.97+0.04,
2.76%0.04 to 2.75+0.05, and 2.63+0.05 to 2.62+0.04 for
WBc, WRc, WBrc, and WbRc treatments respectively
over a storage study of 30 days.

Crude protein (%)

The content of protein (%) also decreased significantly
with increasing storage intervals with values ranging
from 13.6440.04 to 12.63+0.03 for T4, 14.211£0.04 to
13.11+£0.08 for T, 8.52+0.04 to 7.59+0.05 for Tj,
14.90+0.04 to 13.75+0.08 for T4, and 24.5010.06 to
23.25+0.10 for Ts. Blending showed a significant in-
crease in protein content for T,, T4, and Ts. However,
the content of protein decreased significantly for blend
T;. The decrease in protein content over time might be
attributed to increased moisture content in samples
over storage. The moisture must have accelerated the
proteolytic activity of enzymes, thereby accelerating
protein degradation and reducing its overall amount.
The results regarding the decrease in protein content
during the storage period were supported by the find-
ings of Rehman et al. (2017), with protein content de-
creasing from 13.68% to 13.43% over 45 days. A de-
crease in protein from 8.15 to 7.85% was also found by
Akbar and Ayub, 2018 in a 3 months storage study of
wheat and maize cookies. Kumar et al. (2016) also
recorded a decrease in protein content of treatments S,
(6.83+0.04 to 6.72+0.03), S, (6.94+0.03 to 6.78+0.03),
and S; (7.0810.03 to 6.9940.02) of multigrain flour bis-
cuit. Another storage study of tomato powder for 6
weeks revealed a similar protein content trend (13.3 to
12.5%) (Oladipupo et al.,2020). Similarly, a decrease in
crude protein (%) content from 51.67 to 51.12 was ob-
served by Aswathy ef al. (2014) in their study on func-
tional poultry meat finger sticks.

Crude fat (%)

Fat (%) content also showed a significant decrease in
amount over a storage interval of nine months for all
the blends; i.e., T; (3.14£0.02 to 1.50+0.02), T,
(3.30+0.02 to 1.68+0.02), T3 (2.88+0.02 to 1.97+0.05),
T, (3.50+£0.02 to 2.48+0.04), and Ts (6.10+0.04 to
4.57+0.05). Blending also led to a significant increase
in fat for T, (3.30+0.02), T, (3.50+0.02), and Ts
(6.10+£0.04). However, a reduction in overall fat content
was observed for blend T; (2.88+0.02). The decrease
in the amount of fat over the storage intervals might be
because of increased rancidity. Chemical reactions like
fat oxidation and fat deterioration into free fatty acids
and glycerol due to lipase activity in the presence of
moisture and light might be crucial factors for present
observations. The findings were similar to Rehman et
al. (2017), who also reported a reduction in fat content
from 2.678% to 2.6.6% with an increase in storage pe-
riod from fresh to 45 days intervals of stored cereal-

legumes blended flours. A decrease in crude fat was
recorded by Akbar and Ayub, 2018 in a 3-month stor-
age study of wheat and maize cookies from 24.16 to
24.02% . Kumar et al. (2016) also recorded a decrease
in crude fat content from 25.44+0.05 to 24.20+0.04,
27.44+0.02 to 26.20+0.05, and 30.251#0.04 to
29.10+0.03 of multigrain flour biscuit’s treatment S+, Sy,
and S; respectively Another storage study of tomato
powder for 6 weeks also revealed a similar trend in fat
content (3.00 to 2.10%) (Oladipupo et al., 2020).

Crude fiber (%)

Crude fiber (%) also significantly reduced for all the
treatments. The increase in intervals of storage led to a
reduction in crude fibre content from 2.87+0.02 to
2.30+0.03 for T,, 2.50+0.02 to 2.15+0.13 for Ty,
2.44+0.02 to 2.1540.02 for T3, 2.04+0.02 to 1.61+0.02
for T4, and 1.30+0.02 to 1.06+0.02 for Ts after nine
months. The content of crude fibre also decreased sig-
nificantly with blending for all the samples, with the
highest reported value of 2.87+0.02 for T4 and lowest
value of 1.30£0.02 for Ts. The gradual decrease in
crude fiber over storage might be due to the activation
of lipase enzyme in the storage condition of ambient
temperature which caused loss of fibrous content over
the storage period. The results concur with Khan et al.,
2016, as a similar decrease in crude fibre content from
8.2% to nearly 4% was recorded in fermented soy-
abean for a storage interval of four months in their re-
search study. Akbar and Ayub (2018) in a study of
wheat and maize cookies, also observed a decrease in
crude fibre from 6.44 to 6.41%. In another study on the
multigrain porridge formulations, Hussain (2020) also
observed a decrease in crude fibre (%).

Total carbohydrate (%)

Overall amount of carbohydrates (%) showed a signifi-
cant elevation in the blends over a storage interval for
three, six, and nine months. For the treatment T, the
amount of carbohydrates increased from 71.16+0.06 to
72.30+0.07. For other blends, i.e., Ty, T3, T4 and Ts,
similar observations were made with the content of car-
bohydrates increasing from 71.40+0.05 to 72.05+0.05,
74.23+0.06 to 75.27+0.07, 71.69+0.09 to 72.53+0.06,
and 58.21+0.10 to 58.98+0.08 respectively. The blend-
ing also led to a significant increase of carbohydrates in
blend T,, Ts, and T,4. However, the blend Ts showed a
significant decrease. The highest reported carbohy-
drate content was in blend T3 (74.23+0.06) and the low-
est reported carbohydrate content was in blend Ts
(58.21+0.10). Sucrose being converted into reducing
sugars might be responsible for the increasing carbohy-
drate content. The findings were in concurrence with
the findings of Sharma et al., 2019 who also reported
an increasing carbohydrate content in boondi prepared
from blending of Bengal gram and rice bean flour from
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49.70% to 53.58% for over a storage period of six
months. Hussain (2020), in his experimental approach
of developing a multigrain porridge from buckwheat,
barley, and apricot powder observed similar observa-
tions of increase in carbohydrates (%) for the formula-
tions i.e., F1 (70.89 to 72.81), F, (67.16 to 69.03), F3
(70.40 to 72.35), F, (69.54 to 71.44), Fs (68.57 to
70.51), and Fg (66.26 to 68.20) over a storage period of
150 days. He also discussed that the breakdown of
complex polysaccharides into simple sugars must be
the reason for this increase in carbohydrates over the
storage period. Chukwu and Abdullahi (2015), in a
study on cassava flours for storage interval pf 3 weeks,
also observed an increase in carbohydrate content from
76.53+1.85 to 81.64+ 0.05, 73.69+ 0.20 to 85.20+ 0.49,
7214+ 0.77 to 83.24+ 0.29 for sample A, B, and C re-
spectively. In another shelf-life study of 90 days on
functional biscuits, a significant increase in carbohy-
drates (%) content was observed for all the treatments,
i.e., T4 (73.06 to 73.65), T, (70.79 to 71.38), T3 (72.87
to 73.46), T, (72.94 to 73.53), T5 (73.06 to 73.65), Ts
(73.19 to 73.78), T7 (73.34 to 73.93), and Tg (73.47 to
74.06) (Hussain et al., 2018). Overall, it can be said
that a significant increase in moisture and carbohy-
drates was observed with storage interval. However,
the protein, fat, and crude fibre content decreased for
all the blends with increased storage intervals. Howev-
er, the proximate composition, i.e., moisture, ash, pro-
tein, fat, crude fiber, and carbohydrates of all the treat-
ments, varied for every blend. This might be due to var-
iations in the nutrient composition of the composite flour

color

Overall

2 Texture
acceptability

Flavor Taste

T1 T2 T3 T4 T5

2.a) Fresh

Color
8

Overall
acceptability

Taste

Flavor

T1

T2 T3

T4

TS

2.c¢) Six months

used for the development of different blends of chilla
mix. For instance, the barley flour, rice flour, and gram
flour used for the development of various blends had
varying proximate compositions of nutrients. Therefore,
increasing and reducing the amount of different flours
in different treatments led to variations in their proxi-
mate composition.

Sensory evaluation

The mean values of sensory scoring (Fig. 2) varied for
all the treatments in terms of color, texture, taste, flavor,
and overall acceptability. Storage interval also signifi-
cantly affected sensory scoring as the scoring on 9-
point hedonic scale decreased significantly with in-
creasing time interval of storage for all the blends. The
mean score for color, texture, taste, flavor, and overall
acceptability decreased from 7+0.05 to 5+0.02, 7+0.02
to 6+0.02, 7+0.02 to 5.5+0.02, 7+0.12 to 5+0.13, and
7+0.50 to 5.25+0.03 for T4. For Ty, i.e., the treatment
with BF:RF:GF as 70:15:15 also showed a significant
decrease in color (9+0.05 to 7+0.02), taste (84£0.05 to
7+0.02), flavour (9+0.05 to 8+0.02), and overall accept-
ability (8.5+0.05 to 7.5+0.02). However, the texture
(8+0.05) did not significantly change with increasing
storage interval for the prepared T, instant chilla mix.
Organoleptic evaluation for T3 also showed a significant
decrease with values decreasing from 8+0.05 to 7+0.02
for color, 7+0.05 to 6+0.02 for texture, 8+0.05 to 6+0.02
for taste, 9+0.05 to 8+0.02 for flavor, and 8+0.05 to
6.75+0.02 for overall acceptability.T, also showed a
similar trend of decrease in sensory scoring with values
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Fig. 2. Comparison of different characteristics of sensory evaluation of chilla mix (a) fresh, (b) 3 months of storage peri-
od, (c) 6 months of storage period, and (d) 9 months of storage period
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ranging from 710.05 to 510.02, 6+0.05 to 4+0.02,
7+0.05 to 5+0.02, 8+0.05 to 6+0.02, and 7%0.05 to
5+0.02 for color, texture, taste, flavor, and overall ac-
ceptability respectively. The blend Ts with 100% com-
position of gram flour also showed a similar significant
decrease in sensory scoring over the storage interval of
9 months for color (4+0.05 to 3+0.02), texture (5+0.05
to 310.02), taste (6+0.05 to 4+0.02), flavor (6+0.05 to
4+0.02), and overall acceptability (5.25+0.05 to
3.510.02).

The study concluded that the blend T, with 70% barley
flour was most acceptable at all the storage intervals in
terms of sensory scoring at 9-point hedonic scale for all
the sensory attributes, with its overall acceptability as
8.5+0.05 for fresh, 8.0+£0.34 for three months of storage
interval, 7.75+0.05 for six months of storage interval,
and 7.5+0.05 for nine months of storage interval. The
overall acceptability of T, varied from liked extremely to
liked moderately. The organoleptic scoring for T; was
second highest, followed by T4, T4, and Ts. Degradation
of volatile flavoring might have affected the taste and
flavor (Banyal et al., 2022). A similar decrease in sen-
sory attributes was observed in developed barley chips
over a storage period of 180 days (Prakash et al.,
2015).

Conclusion

The present investigation revealed that barley flour is a
good nutritional substitute for developing food products.
Also, the developed instant chilla mix might be an or-
ganoleptically acceptable convenience food product
with an efficient shelf life (9 months). The developed
product will also turn out to be a good substitute for roti/
tortilla, which takes a good amount of time for process-
es such as dough making. The results also revealed
that it was rich in protein (7.59 to 24.50%), ash (2.11 to
3.10%), fat (1.50 to 6.10%), carbohydrates (58.21 to
75.27%), and crude fiber (1.08 to 2.87%). The men-
tioned nutritional parameters were affected significantly
(p<0.05) by storage interval. The sensory scoring for
organoleptic attributes also decreased slightly over the
storage period of nine months. The treatment T, was
most acceptable in sensory scoring among all the
blends. This treatment also exhibited a rich nutrient
profile, making it the most suitable blend of all the pre-
pared treatments.
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