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ABSTRACT: This study provides a detailed analysis of a quinoa-
almond milk smoothie enhanced with dark chocolate, vanilla es-
sence, brown sugar, and dates, combining indulgence with high nu-
trition. The investigation's scope has been expanded to include
physiochemical and microbiological tests, as well as analysis of
beverage safety and composition and harmony of flavors. This
meal is very nutritious and only needs quinoa and almond milk. The
flavor is enhanced by Brown sugar, vanilla essence, and dark choc-
olate. The smoothie's promise as a delicious plant-based substitute
is supported by the positive findings of the Hedonic Scale-based
sensory evaluation. Physiochemical analysis is used to evaluate the
complex composition and provides information on a number of
properties, including pH, viscosity, and antioxidant concentration.
Concurrently, microbiological testing verifies the beverage's safety
by looking for any impurities. The assessment of antibacterial ac-
tivity also considers the potential health benefits of the smoothie.
The results of this study contribute to our knowledge of the bever-
age's nutritional value and safety. Additionally, the interaction ef-
fect of all three samples TO(Control), T1(70:20:10), T2(50:30:20)
was studied to understand how varying proportions of ingredients
affect the final product.

. INTRODUCTION

The food industry has entered a creative phase in response to the
growing desire for pleasant and nutrient-dense vegan options in the
area of modern diets. The smoothie consisting of quinoa, almond
milk, dates, brown sugar, vanilla essence, and dark chocolate is a
remarkable example of this. It's a unique investigation into enjoy-
ment, health, and flavor. This smoothie's primary ingredient, qui-
noa, is renowned for its high nutritional content and adaptability. It
seems sense that it offers an abundance of vitamins, dietary fiber,
and essential amino acids given the increasing emphasis on whole-
some eating. Almond milk, known for its creamy texture and nutty
flavor, enhances the benefits of quinoa even further. This enhances

the nutritional value and flavor of the smoothie. Beyond just being
delicious, the dates used in this symphony have extra health bene-
fits. In line with the growing movement of nutrient-dense and func-
tional drinks, dates provide fiber, vital minerals, and a natural en-
ergy boost in addition to their delicious flavor. The addition of dark
chocolate, vanilla essence, and brown sugar creates a symphony of
flavors that encourages the taste buds and increases the sensory ex-
perience. Brown sugar gives a hint of sweetness, and vanilla es-
sence balances and enhances the overall smell. Smoothies gain a
layer of decadence and richness with the addition of dark chocolate,
which is well-known for its flavor and antioxidant content. This
only serves to emphasize how delicious and alluring smoothies are.

. Materials and Methods

1. Materials

The quinoa seeds and almond milk were brought from local super
market of Vadodara. Brown Sugar, vanilla essence, dates, and dark
chocolate were also procured from a superstore of VVadodara city,
Gujarat. Potable water and utensils were used from lab of Parul
University, Waghodiya, Vadodara, Gujarat throughout the study.

2. Extraction and preparation of Quinoa and Almond milk

Take 509 of quinoa seeds soak it in a water for about 1 hour. Com-
bine the quinoa seeds with 50 ml of water in blender. Blend until
smooth.

Almond milk addition: Measure 40 ml of almond milk. Gradually
add the almond milk to the quinoa milk, stirring gently to achieve
well in-Corop orated blend.

3. Analyzing Equipment

For the formulation and preparation of Quinoa-Almond milk
Smoothie infused with brown sugar, Dates, Vanilla Essence and
Dark chocolate, there is a requirement of Soxhlet apparatus for fat
estimation, Kjeld Hal's apparatus for protein estimation, a Muffle
furnace for ash estimation, a Digital pH meter for measuring the
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pH of the sample, Incubator for the determination of T.P.C. count,
T.P.C. plates are incubated in an incubator, and crude fiber is esti-
mated using a water bath.

Glassware includes petri plates, glass bottles, burettes, bakers, vol-
umetric flasks, glass rods, pipettes, silica crucibles, and measuring
cylinders. This glassware is used during the analysis of the product.

4. Vegan smoothie preparation:

To make a delicious and nutritious quinoa milk smoothie, start by
carefully soaking 50 grams of quinoa seeds. To make quinoa milk,
blend these seeds with 20-30 milliliters of water until a smooth
consistency is reached, then filter the mixture. After that, measure
out thirty milliliters of almond milk and slowly pour it into the qui-
noa mixture, stirring to create a creamy, smooth consistency. Add
30 grams of brown sugar and 50 grams of pitted dates to the quinoa-
almond milk mixture. Add 2-3 drops of vanilla essence and make
sure it goes throughout the entire mixture to bring out the flavor
profile. 20 grams of dark chocolate can be melted in a microwave
or double boiler. Set aside a tiny amount for the garnish. Keep a
tiny amount aside for garnish and mix the remaining chocolate into
the quinoa milk until it's completely combined. The next step is to
blend the entire mixture until it reaches a smooth consistency and
may be poured into a glass. Pour some of the reserved melted dark
chocolate over the smoothie to enhance its flavor and appearance.

1. Rinsing and Soaking: Rinsing and Soaking 50gm of
Quinoa Seeds in water and blending it with water.

2. Addition of Almond milk: Addition of 30ml of Almond
Milk in it.
3. Blending: Blending Quinoa Almond Milk Blend

Addition of Dates and Brown Sugar: Addition of Dates
and brown sugar in it.

5. Blending Thoroughly: Blending it till smooth con-
sistency is achieved

6. Melting Dark chocolate: Melting dark chocolate in dou-
ble boiler.

Flavoring: Flavoring it with 2-3 drops of vanilla essence.
Pouring: Pour into glass or container.
Storage: Allow it refrigerate at 4c.

.DETERMINATION OF PHYSIO CHEMICAL
PROPERTIES

1. Ash content:

Ash content measurement is essential in food analysis because it
provides valuable information about the inorganic components pre-
sent in a given sample. Instead of the usual ash formed by combus-
tion, ash in the context of food refers to the residue left behind from
burning organic material. Ash content measurement is a crucial an-
alytical technique used in food science and quality management.
Weigh out a 5-gram test amount into a porcelain crucible and heat
it in a temperature-controlled furnace to 600°C. Give it two hours
to remain in that state. The crucible in the desiccator should be
quickly cooled. Weigh it and note the percentage of ash to the first
decimal place.

Ash%=W2-W1+-Ws x100

W1=Weight of crucible

W2=Weight of crucible with ash

Ws=Weight of Sample

2. Protein content:

The method is used to measure the true protein content by measur-
ing the nitrogen content that comes exclusively from proteins and
not from non-protein nitrogen (NPN). This process results in a final
TCA concentration of roughly 12% in the mixture after TCA is
added to the milk sample to precipitate the protein. The filtrate con-
tains the NPN contents once the precipitated proteins have been fil-
tered. The nitrogen content of the precipitated protein, which is a
representation of the true protein nitrogen content of milk, is then
determined using the Kjeldahl method.

Calculation:
WPN =1.4007 x (Vs — VB) x N +W.
3. TSS (Total Suspended solid):

To determine the total soluble solids, use a refractometer. Brix is a
measurement of total suspended solids (TSS) in pure sucrose solu-
tions. Brix is a useful indicator of TSS or sugar concentration since
fruit juices frequently have higher sugar concentrations than other
soluble components.

The reading at the boundary line should be recorded after a few
drops of the sample are placed between the prisms of the hand re-
fractometer. To apply temperature correction for data collected at
temperatures below 20C, use the table that follows. Abbe's refrac-
tometer requires you to circulate 20°C

If sample is thick, squeeze it through cotton and place the drop in
between the prisms.

4. pH:

It is simple to determine the pH of homogeneous (mixed or homo-
geneous) liquid samples. When the cleaned, standardized electrode
is dipped into the midst of a well-mixed sample, it takes the pH
meter approximately one minute to stabilize its reading

. Microbial Parameter

The term "microbial parameters" describes a variety of aspects re-
lated to the presence and functions of microorganisms, including
bacteria, viruses, fungi, and parasites. Monitoring these parameters
is important to ensure the safety, quality, and shelf life of food prod-
ucts.

e Determination of Total Plate Count

The nutritional agar medium was made by mixing 1000 ml of dis-
tilled water with 28 g of nutritious agar and boiling the mixture
until the agar was completely dissolved. To disinfect it, it was au-
toclaved for 20 minutes at 120°C and 15 pounds of pressure. The
sample solution (serial dilution) was prepared by numbering nine
sterile test tubes. Each tube received nine milliliters of distilled
water added to it. The test tubes were autoclaved for 15 minutes at
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121 °C under 15 pounds of pressure and with cotton plugs in place.
In a sterile test tube with 9 ml of distilled water, 1 ml of substance
was successively added. To disinfect, autoclaves (a moist heat
treatment method) or hot air sterilizers were utilized. Both a hot air
oven and an autoclave were used to sanitize pipettes and Petri
plates (dry heat treatment). The laminar airflow cabinet was filled
with a sterile petri dish, and the UV light was turned on for a du-
ration of thirty minutes. After 30 minutes, the work area was
cleaned using 70% ethanol, the fan was turned on, and the UV light
was turned off. Plates were appropriately labeled before 1 cc of
samples were added to each plate. Every plate received 15-20 mL
of liquid substance. To prevent microbial contamination of the
plate, this was done in close proximity to a flame. After giving the
plates a good shake, they were allowed to solidify. After 48 hours
at 37°C, the plates were taken out of the incubator to check for
colonies.

e  Antimicrobial Activity

Antimicrobial activity is the capacity of a substance or product to
inhibit or kill microorganisms, including bacteria, viruses, fungi,
and other illnesses. assessment of antimicrobial activity is crucial
in a variety of fields, including health, food processing, cosmetics,
and medical. It helps assess the effectiveness of antimicrobial
medications and their potential applications in preventing or re-
ducing the growth of bacteria.

Agar Diffusion Method: If you're looking for information on a sub-
stance's antibacterial activity, you might find the agar diffusion test
interesting. For the experiment, an agar plate is divided into wells,
and a substance that may have antimicrobial properties is given to
each well. The substance causes a gradient in concentration as it
penetrates the agar. If the substance has antibacterial properties, it
will prevent the growth of bacteria around the well.

Table: Different proportion in ratio of ingredient

Sam- Quinoa | Almond | Brown Rghe | Melted

Ple | Ceeds milk sugar (gm) Dark

code g chocolate
(gm) (ml) (gm) (ml)

T1 70 20 40 50 10ml

T2 50 30 30 50 20ml

e  Sensory Evaluation
The study of how humans respond with their senses to the proper-
ties of food and other objects is known as sensory evaluation. It
involves assessment of attributes including appearance, taste, fla-
vor, texture, and overall acceptability. The objective of sensory
evaluation is to understand consumer experiences and perceptions,

- RESULT AND DISCUSSION

The study concludes with "Harmony in a Glass: Crafting a Nu-
trient-Rich Quinoa-Almond Milk Smoothie Infused with
Brown Sugar,” which signifies the entry into the Results and
Discussion section. This important section summarizes the
findings from the experiments and the discussion that follows,
highlighting the numerous interactions between the nutritional

which is crucial for product development, marketing, and quality
control.

In sensory evaluation and consumer research, hedonic scales a type
of subjective rating scale are employed to determine a product’s
overall likeness or preference. It’s a tool used to gauge consumers’
satisfaction levels with a product after they use or interact with it.
“Hedonic” experiences are those that are pleasurable or emotional.

. Physio-chemical analysis of selected sample af-

ter sensory evaluation

Parameters

15.68/

| \_1.4

1.2

Moisture (%) M Ash (%) M Protein (%)

W TSS (%) M Iron (Fe) M Vitamin E

Parameter Value
Moisture (%) 58.1
Ash (%) 3.546
Protein (%) 0.84
TSS (%) 16
pH 6.04
Iron (as Fe), mg/kg | 15.68
Vitamin E 3.46

components, sensory attributes, physio-chemical analysis, and
microbiological analysis responses that are present in the devel-
oped smoothie.

A complete investigation of the nutritional landscape of quinoa
milk is presented in "A Comprehensive Analysis of Nutritional
Composition and Health Impacts." This section provides a com-
prehensive explanation of quinoa milk as a plant-based nutri-
tional component by revealing the presence of proteins, vital
vitamins, minerals, and bioactive substances through a granular
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breakdown. The protein profile is highlighted, highlighting its
importance as a potential plant-based source of protein.

In-depth discussion is complemented by a comparative analysis
that examines functional features, flavor profiles, and nutri-
tional differences with other plant-based milk substitutes. We
examine the sensory aspects of quinoa milk, such as flavor, tex-
ture, and general consumer acceptance, to reveal the variables
that affect how well it integrates into various dietary routines.
In order to improve the overall attractiveness of quinoa milk in
a variety of contexts, the section looks ahead and examines pos-
sible directions for additional research and applications. These
include improving production methods, introducing new culi-
nary ideas, and attending to consumer preferences. This part, in
short, synthesizes scientific information with interpretive per-
spectives to advance the conversation about quinoa milk be-
yond its nutritional composition and into the wider health im-
plications and directions for future research and uses.
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Supporting Information for Review Only:

Statement of the problem addressed and originality of the
approach:

The manuscript addresses the problem of creating a nutrient-
dense, vegan beverage that combines both taste and health ben-
efits. The originality lies in the unique combination of quinoa
and almond milk with added flavors and the comprehensive
analysis of its nutritional and sensory properties.

Contribution of the work to create new knowledge in the
field:

This work contributes to new knowledge by demonstrating the
feasibility of incorporating quinoa and almond milk into a
smoothie, providing detailed physio-chemical, microbiological,
and sensory analysis. It expands the understanding of how these
ingredients can be used innovatively in the food industry.

Relevance of the work to advance research and impact to
the field of food science and technology:

The research advances the field of food science by offering a
new, healthy beverage option that aligns with current dietary
trends. It has the potential to influence further research into
plant-based food products and their nutritional impacts.
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