VOLUME 8 ISSUE2 2022
ISSN 2454-3055

Forum for Biological and
Environmental Sciences

Published by Saran Publications, India




International Journal of Zoological Investigations Vol. 8, No. 2, 540-545 (2022)

International Journal of Zoological

Investigations
Contents available at Journals Home Page: www.ijzi.net
Editor-in-Chief: Prof. Ajai Kumar Srivastav
Published by: Saran Publications, Gorakhpur, India

)

ISSN: 2454-3055

Formulation of Nutrient Enriched Cookies from Chia (Salvia hispanica L)
Seeds - A Pilot Study

Ramabhai V.1, Jayaprakashvel M.2*, Chandresh S.1, Shanmugapriya J.1 and John Wyson!

1Department of Food Processing Technology, AMET University, Chennai 603112, India
ZDepartment of Marine Biotechnology, AMET University, Chennai 603112, India

*Corresponding Author
Received: 24t August, 2022; Accepted: 5t October, 2022; Published online: 15t October, 2022

https://doi.org/10.33745 /ijzi.2022.v08i02.068

Abstract: Bakery products are most popular segments of food processing industry and can be easily enriched with
nutrients and fortify to meet the nutritional requirements. Hence, this study was aimed to investigate the
formulation and fortification of nutrient enriched cookies from chia (Salvia hispanica L) seeds. In this study, the
cookies were prepared and standardized with 30, 20 and 10 % of Chia seeds. The nutrimental and DPPH
antioxidant properties of cookies were identified using stranded methodology. The results of the present study
indicated that 30% Chia seeds have high nutrient value and content of the nutrient value is 21.76g, 39.91 and 7.2 in
carbohydrates, protein and lipid, respectively and free radical scavenging activity was highest inhibition activity in
30% chia seeds (52.06%) at 500 ug/ml concentration. This study indicated that the enriched cookies (30% chia
seeds) have more functional components and effective antioxidant capacity. Their supplementation could provide
the consumers a novel cereal based product with health promoting benefits.
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Introduction

The food industry has a challenge to produce low-
cost, nutritive and convenient foods (Drewnowski,
2018). The offer of functional foods has increased,
since they have the potential for health promotion,
due to the bioactive compounds that are present
or added to traditional formulations (Maqsood et
al, 2020). In order to meet this demand, it is
study sources of fibres and
antioxidant compounds that are technologically

important to

viable, with positive environmental and economic
impacts (Gémez-Garcia et al, 2021; Amran et al,
2021). Cookies, as one of the most popular bakery
products widely consumed due to their ready-to-
eat nature, good nutritional quality (Singhal et al,
2022; Jeon and Lee, 2021), low costs and long
shelf-life with dietary fiber (Klunklin and Savage,
2018; Sari¢ et al, 2019; Gunaseelan and Arun,

2021). Because cookies contain fat in their
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formulation, they could oxidize during storage,
producing various oxidation products which cause
rancidity and deterioration of their sensory
properties (Klunklin and Savage, 2018; Vurro et
al, 2022). Therefore, shelf-life is one of the major
considerations in developing the formulation of
cookies.

In recent years most cookies items are high in
sugar and have low amounts of antioxidants, fibre,
and minerals (Bravo-Nuiiez and Gomez, 2021).
Consumers today tend to choose and eat healthier
food, and there is an increasing trend to make
cookies and Dbiscuits utilising functional
ingredients (Najjar et al,, 2022). The use of refined
flour results in products lacking the nutritive
value of grain in terms of dietary fibres (Crofton
and Scannell, 2020). At the same time, achieving
the sensory parameters of cookies (taste, texture
and colour) that meet consumers expectations,
especially while avoiding the use of synthetic
additives, can be challenging (Aguilar-Pérez et al,
2021). Antimicrobials, antioxidants, and anti-
browning agents are currently used in the food
industry as preservative (Bensid et al, 2022). It
has been reported that the use of synthetic
molecules may be linked to carcinogenesis, and
this has led to some restraints on their use.
Synthetic preservatives can be replaced by natural
extracts from plant origin, which provide bioactive
properties and thus increase the nutritive value of
the final product (Aguilar-Pérez et al, 2021;
Bensid et al, 2022; Najjar et al, 2022). Natural
extracts from spices, fruit powder, and aromatic
plants for antioxidant purposes have been
incorporated in bakery, dairy, and meat products
(Aguilar-Pérez et al, 2021; Bensid et al, 2022;
Najjar et al, 2022). As the food industry generates
high amounts of by-products rich in valuable
constituents which can be utilised as functional
ingredients, such as antioxidants, incorporating
these substances in food would be beneficial
environmentally and  economically  while
providing healthier options to consumers
(Aguilar-Pérez et al, 2021; Bensid et al, 2022;

Najjar et al, 2022). Consumer demand towards

functional foods enriched with by-products is
increasing due to enhanced awareness of the
health and environmental implications of current
food choices (Palmieri et al, 2022; Chhikara and
Panghal, 2022). Hence, development of cookies
fortified with date seeds, the major by-product of
the date industry, can generate significant impact
environmentally through the reduction of waste
financially through the development of a new
product and the reduction of waste disposal costs,
and societally through the enhanced nutrition
made available to consumers. Hence, this present
research work aimed to investigate the
formulation and fortification of nutrient enriched

cookies from chia (Salvia hispanica L) seeds.

Materials and Methods
Procurement of raw materials:

The Chia seeds, refined wheat flour, butter, date
syrup, chia seed, milk powder, palm jaggery,
Sodium hydrogen carbonate (baking powder), and
cocoa powder and sooji (ravva) were obtained
from local market (Nilgiris supermarket, Uthandi,
Chennai) for Cookies preparation.

Preparation and Standardization of Cookies:

Cookies were prepared using the AACC micro
method with slight modification. The formulation
for the preparation of cookie is represented in the
Figure 1. The dough was prepared in a laboratory
planetary mixer. Shortening and sugar were
creamed together in mixer until soft and spongy
texture was formed. Blend of refined wheat flour
and TSP was sieved twice with ammonium
bicarbonate, salt, baking powder and mixed gently
with the creamed mass of shortening and sugar
powder mixture. The cookie dough was prepared
by adding required amount of water to this
mixture. The dough was rolled out and sheeted by
rolling pin and cut using a circular cutter of 5 cm
diameter. baked at 140°C
for 15 min, cooled and stored in air tight pouches
for the analysis and the
cookies were standardized and formulated as
30%, 20% and 10% chia seed with desired
ingredients (Table 1).

Cookies were

further
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Fig. 1: Schematic representation of preparation of cookies.

Table 1: Standardization of the recipe of chia seeds enriched cookies

o Refined . . .
Yo f’f Wheat Chia Butter Date Palm Rava Milk Cocoa Baking
Chia Flour Seed (@ Syrup Jaggery © Powder Powder Powder
seeds ) (g) g () () g (8) (8) (8)
30 25 30 15 15 10 2 1 1 1
20 25 20 15 15 15 5 2 2 1
10 25 10 15 20 20 4 2 2 2
Nutritional properties of fortified cookies: after 5 min. The readings were compared with the

controls which contained 250 pl of 95% ethanol
instead of the sample extract. The % inhibition
was calculated using the following formula:

The proximate composition of carbohydrate
(Dubois et al., 1956), protein (Lowry et al., 1951),
lipid (Folch et al, 1957) and ash (AOAC, 1995)
content was estimated using stranded methods. Abs Sample - Abs Control

The handmade millet cookies are used as control. Inhibition activity (%) = X100
Abs Sample

DPPH  (1,1-diphenyl-2-picrylhydrazyl)  radical

. Where, Abs Sample is absorbance of test samples
scavenging assay:

and Abs Control is the Absorbance of Control
DPPH  (1,1-diphenyl-2-picrylhydrazyl) radical reactions (contains all reagents except the test
scavenging capacity of the formulated cookies  sample). All the experiments were carried out in
were measured by modified method from triplicates.

Nadarajah et al. (2017). To 1.25 ml of 60 uM DPPH
in ethanol, 250 pl of each cookie extract (micro-
centrifuged at 13,000g for 1 min) were added, the =~ Manufacturing of novel bakery products with
decrease in absorbance was monitored at 517 nm  €levated functional values such as cookies rich in
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Table 2: Nutritional properties of cookies

Parameter Control (g) T1 (g) T2 (g) T3 (g)

Carbohydrates 15.8 17.21 18.02 21.76
Protein 2.5 2.8 3.01 391
Lipid 5.4 5.8 6.32 7.2

Table 3: DPPH free radical scavenging activity of cookies

Concentration % of inhibition
(ng/mi) Control T1 T2 T3
100 42.6 12.19 14.89 19.87
200 54.21 17.21 2291 29.05
300 68.32 21.98 29.98 37.21
400 72.08 32.08 37.09 44.34
500 89.04 4415 47.08 52.06

dietary fibers, bioactive agents, and nutraceuticals
is the growing interest of the manufacturers as
well as consumers (Birch and Bonwick, 2019;
McClements, 2020). Recently, cookies/biscuit
technologies have been rapidly developed to
improve their nutritional properties (Goubgou et
al, 2021). The improvement in cookies/biscuit
quality involves primarily novel recipes, process
improvement, nutritional enrichment, and health
promotion (Ajila, 2008; Goubgou et al, 2021).
Cookies available in the market are made using
wheat flour (maida or aata) which lack in proteins
of high biological value, dietary fibers, few amino
acids, minerals etc. (Ghoshal and Kaushik, 2020).
Fortification and supplementation of cookies with
a variety of proteins and minerals might enhance
the nutritional values of the cookies.

Cookies or biscuits represent the largest
category of snack item among bakery products
(Wani et al, 2015; Batista et al, 2019). It has
become one of the popular snack foods for both
young and elderly people due to their affordable
price, convenience, shelf-stable, and nutritive
value (Dinkar and Mishra, 2020). Cookies often
refer to a baked product that is generally prepared
using three major ingredients (refined flour, sugar,
hydrogenated fats, and some minor ingredients
such as additives and emulsifiers). Cookies are
widely accepted and consumed by almost all

profiles of consumers from many countries and
therefore offer a valuable supplementation vehicle
for nutritional (Ho and Abdul, 2016). It provides
an excellent means of improving the nutritional
quality (protein, minerals, vitamins, and bioactive
compounds) of foods through incorporation of
less expensive non-wheat flour for food product
enrichment. In this present study, the fortified fish
feed prepared by 30 % of Chia seeds showed high
nutrient content when compared to commercially
available cookies. The content of the nutrient
value was 21.76g, 39.91 and 7.2 in carbohydrates,
protein and lipid, respectively (Table 2).

Foods rich in dietary fiber and antioxidants
can satisfy some of the demands for health
benefits (Sakac et al, 2011; Perez et al, 2018).
Intake of dietary fiber and antioxidants has been
related to the maintenance of health and/or
reduction of the incidence of certain diseases
(Lobo et al, 2010; Martins et al, 2019; Alasalvar et
al, 2020). In the present study, the cookies
prepared from 30% chia seeds composition
showed high inhibition activity against free radical
scavenger and highest inhibition activity was
recorded in 52.06% at 500 ug/ml concentration
(Table 3).

Conclusion

Based on the results for the composite cookies in
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this study, it can be concluded that the 30% chia
seeds has enhanced the nutrient content and
antioxidant activity against free radical scavenger
hence, it can be recommended as a fortifier
cookies in functional foods. These findings
improve our knowledge on the value of utilising
the Chia seeds. Future work could focus on clinical
trials where conclusive observations can be made
as to how these fortified cookies might positively
impact consumer health.

Acknowledgements

The authors express their gratitude to the
Management of AMET University for providing
research facilities to carry out this work. The
thankful to Dr. Swarnakala,
Department of Botany, Central University of
Punjab and Dr. R. Vijayaraj, Department of Marine
Biotechnology, AMET University, Chennai for their
support to successfully complete this work.

authors are

References

Aguilar-Pérez KM, Ruiz-Pulido G Medina DI, Parra-
Saldivar R and Igbal HM. (2021) Insight of
nanotechnological processing for nano-fortified
functional foods and nutraceutical opportunities,
challenges, and future scope in food for better
health. Crit Rev Food Sci Nutr. 24: 1-18.

Ajila CM, Leelavathi KUJS and Rao UP. (2008)
Improvement of dietary fiber content and
antioxidant properties in soft dough biscuits with the
incorporation of mango peel powder.] Cereal
Sci. 48(2): 319-326.

Alasalvar, C., Salvadg, |. S., and Ros, E. (2020). Bioactives
and health benefits of nuts and dried fruits. Food
Chemistry, 314, 126192.

Amran MA, Palaniveloo K, Fauzi R, Satar NM, Mohidin TB
M, Mohan G, Razak SA, Arunasalam M, Nagappan T
and Sathiya SJS. (2021) Value-added metabolites
from agricultural waste and application of green
extraction techniques. Sustainability 13(20): 11432.

AOAC. (2000) Official Methods of Analysis of the
Association of Official Agriculture Chemists
Washington, DC, USA, pp. 528-530.

Batista AP, Niccolai A, Bursic I, Sousa I, Raymundo A,
Rodolfi L, Biondi N and Tredici MR. (2019)
Microalgae as functional ingredients in savory food
products: Application to wheat crackers. Foods
8(12): 611.

Bensid A, El Abed N, Houicher A, Regenstein JM and

Ozogul F. (2022) Antioxidant and antimicrobial
preservatives: Properties, mechanism of action and
applications in food-a review. Crit Rev Food Sci
Nutr. 62(11): 2985-3001.

Birch CS and Bonwick GA. (2019) Ensuring the future of
functional foods. Int ] Food Sci Technol. 54(5): 1467-
1485.

Bravo-Ntfiez A and Gémez M. (2021) Enrichment of
cakes and cookies with pulse flours. A review.
Food Rev Int. 1-19. doi: 10.1080/87559129.2021.
1983591.

Chhikara N and Panghal A. (2022) Overview of
functional  foods. Functional = Foods  1-20.
doi.org/10.1002/9781119776345.ch1.

Crofton EC and Scannell AG. (2020) Snack foods from
brewing waste: Consumer-led approach to
developing sustainable snack options. British Food
J. 122(12): 3899-3916.

Dinkar DK and Mishra S. (2020) Preparation of biscuits
by using lotus seed, pearl millets and multigrain
wheat for elderly people.Int ] Res Engineer Sci
Managem. 3(7): 413-415.

Drewnowski A. (2018) Nutrient density: addressing the
challenge of obesity. British | Nutr. 120(s1): S8-S14.

Dubois M, Gilles KA, Hamilton JK, Rebers PT, and Smith
F. (1956) Colorimetric method for determination of
sugars and related substances. Analytical Chem.
28(3): 350-356.

Folch ], Lees M and Stanley GS. (1957) A simple method
for the isolation and purification of total lipids from
animal tissues. ] Biol Chem. 226(1): 497-509.

Ghoshal G and Kaushik P. (2020) Development of
soymeal fortified cookies to combat malnutrition.
Legume Sci. 2(3): E43.

Goémez-Garcia R, Campos DA, Aguilar CN, Madureira AR,
and Pintado M. (2021) Valorisation of food agro-
industrial by-products: From the past to the present
and perspectives. ] Environ Managem. 299: 113571.

Goubgou M, Songré-Ouattara LT, Bationo F, Lingani-
Sawadogo H, Traoré Y and Savadogo A. (2021)
Biscuits: a systematic review and meta-analysis of
improving the nufritional quality and health
benefits. Food Prod Processing Nutr. 3(1): 1-18.

Gunaseelan D and Arun A. (2021) Development and
shelf life assessment of millet cookies by means of
nutritional and sensory evaluation characteristics.
Res ] Pharmacy Technol. 14(3): 1482-1486.

Ho LH and Abdul Latif NWB. (2016) Nutritional
composition, physical properties, and sensory
evaluation of cookies prepared from wheat flour and
pitaya (Hylocereus undatus) peel flour blends. Cogent
Food Agricult. 2(1): 1136369.

544


http://dx.doi.org/10.1080/87559129.2021.1983591
http://dx.doi.org/10.1080/87559129.2021.1983591
https://doi.org/10.1002/9781119776345.ch1

Jeon HJ and Lee JH. (2021) Quality and antioxidant
properties of wheat cookies supplemented with
maqui berry powder. Korean ] Food Preserv. 28(4):
480-488.

Klunklin W and Savage G. (2018) Biscuits: A substitution
of wheat flour with purple rice flour. Adv Food Sci
Engineer. 2(3): 81-97.

Lobo V, Patil A, Phatak A and Chandra N. (2010) Free
radicals, antioxidants and functional foods: Impact on
human health. Pharmacog Rev. 4(8): 118.

Lowry OH, Rosebrough NJ, Farr AL and Randall R].
(1951) Protein measurement with the Folin phenol
reagent. ] Biol Chem. 193: 265-275.

Magsood S, Adiamo O, Ahmad M and Mudgil P. (2020)
Bioactive compounds from date fruit and seed as
potential nutraceutical and functional food
ingredients. Food Chem. 308: 125522.

Martins N, Oliveira MBP and Ferreira IC. (2019)
Development of functional dairy foods. In: Bioactive
Molecules in Food, Springer, pp. 1377-1395.

McClements DJ. (2020) Future foods: A manifesto for
research priorities in structural design of foods. Food
Function 11(3): 1933-1945.

Nadarajah SK, Vijayaraj R and Mani ]. (2017)
Therapeutic significance of Loligo vulgaris (Lamarck,
1798) ink extract A biomedical approach.
Pharmacog Res. 9(Suppl 1): S105.

Najjar Z, Kizhakkayil ], Shakoor H, Platat C, Stathopoulos,
C and Ranasinghe M. (2022) Antioxidant potential of
cookies formulated with date seed powder
Foods 11(3): 448.

Palmieri N, Stefanoni W, Latterini F and Pari L. (2022)
Factors influencing Italian consumers’ willingness to
pay for eggs enriched with omega-3-fatty acids.
Foods 11(4): 545.

Perez C, Tagliani C, Arcia P, Cozzano S and Curutchet A.
(2018) Blueberry by-product used as an ingredient
in the development of functional cookies. Food Sci
Technol Int. 24(4): 301-308.

Saka¢ MB, Gyura JF Misan AC, Seres ZI, Pajin BS and
Soronja-Simovic DM. (2011) Antioxidant activity of
cookies supplemented with sugar beet dietary
fiber. Sugar Ind. 136: 151-157.

Sari¢ B, Dapcevi¢-Hadnadev T, Hadnadev M, Sakac¢ M,
Mandi¢ A, Misan A and Skrobot D. (2019) Fiber
concentrates from raspberry and blueberry pomace
in gluten-free cookie formulation: effect on dough
rheology and cookie baking properties.] Texture
Stud. 50(2): 124-130.

Singhal K, Singh,AP, Khare A, Lal AB and Singh,A. (2022)
Ready to bake multigrain cookies. Nat Volatiles
Essent Oils 9(2): 189-200.

Vurro F, Greco Miani M, Summo C, Caponio F and
Pasqualone A. (2022) Effect of Durum Wheat Oil on
the Physico-Chemical and Sensory Features of
Biscuits. Foods 11(9): 1282.

Wani SH, Gull A, Allaie F and Safapuri TA. (2015) Effects
of incorporation of whey protein concentrate on
physicochemical, texture, and microbial evaluation
of developed cookies. Cogent Food Agricult. 1(1):
1092406.

545



