Pre prints.org

Article Not peer-reviewed version

A Comparative Analysis: Whey Protein
Concentrate Vs Isolated Soy Protein

*

Raghul M

Posted Date: 19 May 2023
doi: 10.20944/preprints202305.1412.v1

Keywords: Protein fortification; whey protein concentrate; isolated soy protein; Biscuits

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/2925190

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 May 2023 doi:10.20944/preprints202305.1412.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article
A Comparative Analysis: Whey Protein Concentrate
Vs Isolated Soy Protein.

Raghul M 1*

! Anna university, Chennai, Tamilnadu, India, 600025
* Correspondence: raghulkrishvanth30@gmail.com

Abstract: The main objective of this study is to compare and investigate the proximate, sensory parameters of
the biscuits fortified with (1) whey protein concentrate (WPC), (2) isolated soy protein (ISP) at various
proportions as a source of protein enrichment. The fortified biscuits were analysed for sensory and proximate
analysis. The study evaluated and compared the effect of fortifying whey protein concentrate and isolated soy
protein at various proportions TO control (0%), T1 (5%), T2 (10%), T3 (15%), T4 (20%). The protein content in
both WPC and ISP samples tends to increase, but much higher in WPC formulated biscuits. At 20% WPC the
protein content peaked to 29.11%, other nutritional components such as fat, ash, fibre and moisture content of
WPC samples increased significantly, whereas no such significant changes were observed and only linear
increase of protein content were in ISP fortified samples. The sensory analysis of ISP fortified samples were
acceptable up to 10% proportion, exceeding 10% showed unacceptable results, on comparison WPC biscuits
were acceptable at all proportions, more desirable at 20% WPC. Conclusively, fortifying biscuits with either
WPC or ISP might be a source of protein without any significant effect on the quality of biscuits.

Keywords Protein fortification; whey protein concentrate; isolated soy protein; Biscuits

Introduction

In recent years, the demand for protein-fortified products is increasing worldwide. Among
baked foods, biscuits and cookies are the most widely consumed products. Due to biscuit’s low
protein content, nutritional value is typically a challenge for the biscuit industry. Higher incidence of
protein deficiency-protein calorie malnutrition causes severe nutritional issue which now plaguing
the world, especially in underdeveloped nations. Addressing the protein deficit diet is the need of
the hour. Studies by (Brink and Belay, 2006) directs that use of 100% wheat flour in biscuits
manufacturing results in higher calorie, fat and lower in protein, the main ingredient of biscuit dough
is wheat flour which is low in protein (7-10%) (Yamazaki and Greenwood, 1981) and deficient in
some essential amino acids such as lysine, tryptophan and threonine (Claughton and Pearce, 1989)
(Singh et al. 1996).To increase the nutritional profile of biscuits, it is necessary to integrate some
protein-rich component to enhance the protein profile of the biscuits. Over the past decades many
studies have been made on development of high protein biscuits using gluten—soy protein blends
(Singh and Mohamed, 2007), chickpea, broad bean or isolated soy protein (Rababah et al. 2006), Whey
protein (de Almeida Marques et al. 2016), green gram flour (Shukla et al. 2016), soy (Awasthi et al.
2012), carrot powder and cowpea flour (Phebean et al. 2017).Various research findings have proved
that combining wheat flour (cereal) with a protein source (legume/dairy) will tend to alleviate the
protein malnutrition. Whereas fortification done by either a plant sourced or an animal sourced
protein.

Whey protein is a type of protein found in dairy products, a by-product of the cheese-making
process. Whey is long considered as a waste and it cause serious disposal and environmental issue.
As a novel method of waste valorisation whey can be converted into valuable product for human
consumption, which could mitigate its environmental burden. Whey protein is a valuable ingredient
that can be added to many food commodities and has the potential to serve as an excellent substitute
for some high-priced ingredients (Jayaprakasha, 1992). While ISP is a vegetable protein, has high
protein content. (Arrese et al., 1991) reported soy protein serves various functionalities such as water
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holding capacity and emulsifying properties. It is relatively inexpensive compared to other protein
sources. This current study was carried out to find and compare the effect of fortification of various
proportions of Whey Protein Concentrate (WPC) and Isolates Soy Protein (ISP) on nutritional,
sensory attributes of biscuits.

Material and Methods

Materials: Wheat flour, whey protein concentrate, isolated soy protein powder and all other
necessary baking ingredients sugar, shortening agent, milk powder, baking powder, salt, eggs.

Formulation and Preparation of fortified Biscuits: (1) The whey protein concentrate (WPC) was
added to wheat flour at 0, 5, 10, 15, and 20% as shown in (Table 1). (2) The isolated soy protein (ISP)
powder was added to wheat flour at at0, 5, 10, 15, and 20% as shown in (Table 2). Biscuit were
prepared according to the method described by (Akubor & Onimawo., 2003). The prepared biscuits
were baked in the oven for 15 minutes at 180°C. For further evaluation, the biscuits were packed and
kept in airtight containers after cooling for 30 minutes.

Proximate Analysis: proximate analysis of the formulated biscuits such as moisture, protein, fat,
crude fibre, and ash contents were determined according the procedures as described by Association
of Official Analytical Chemist (AOAC 2000).

Table 1. Treatment used in formulation of blend of wheat flour and whey protein concentrate.

Treatme | Wheat flour | Whey Suga | Shorteni | Eg | Milk Sal | Bakin | Vanill
nt (g) protein r(g) | ng(g) g powd |t g a
concentra (g) |er(g) | (g) | powd | essenc
te (g) er(g) |e
(drop
s)
T0 100 0 60 20 40 |5 1 5 2
T1 95 5 60 20 40 |5 1 5 2
T2 90 10 60 20 40 |5 1 5 2
T3 85 15 60 20 40 |5 1 5 2
T4 80 20 60 20 40 |5 1 5 2

TO — control biscuits with 100% wheat flour and 0% whey protein concentrate; T1 — biscuits with 95% wheat flour
and 5% whey protein concentrate; T2 — biscuits with 90% wheat flour and 10% whey protein concentrate; T3
— biscuits with 85% wheat flour and 15% whey protein concentrate; T4 — biscuits with 80% wheat flour and 20%
whey protein concentrate.

Sensory analysis of formulated biscuits: Panellists assessed the formulated biscuits sensory
qualities. The panellists assessed biscuits for its colour, taste, texture, flavour, and overall
acceptability. Each sensory attribute was rated on a 9 point hedonic scale: extremely liked — 9, very
much liked — 8, moderately liked -7, slightly liked — 6, neither liked nor disliked — 5, slightly disliked
— 4, moderately disliked — 3, very much disliked — 2 and extremely disliked — 1.

Table 2. Treatment used in formulation of blend of wheat flour and isolated soy protein.

Treatme | Wheat flour (g) | Isolate | Suga | Shortenin | Eg | Milk Sal | Baking | Vanill
nt d soy|r(g) |g(g g powde | t powde | a
protei (8 |r(® (8 | (g essenc
n(g) e
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(drops
)
TO 100 0 60 20 40 |5 1 5 2
T1 95 5 60 20 40 |5 1 5 2
T2 90 10 60 20 40 |5 1 5 2
T3 85 15 60 20 40 |5 1 5 2
T4 80 20 60 20 40 |5 1 5 2

TO — control biscuits with 100% wheat flour and 0% Isolated soy protein; T1 — biscuits with 95% wheat flour and
5% isolated soy protein; T2 —biscuits with 90% wheat flour and 10% isolated soy protein; T3 — biscuits with 85%
wheat flour and 15% isolated soy protein; T4 — biscuits with 80% wheat flour and 20% isolated soy protein.

Whey Protein Concentrate
at0, 5, 10, 15, 20%

Wheat Flour
- E - I Isolates Soy Protein at 0
== 5, 10, 15, 20%

S\\\ 3

Proximate and Sensory analysis Fortified Biscuits

Result and Discussion

Proximate analysis of formulated biscuits:

The proximate analysis of the formulated biscuit with whey protein concentrate is shown in
(Table 3) and biscuits with isolated soy protein in (Table 4). The moisture content of both WPC and
ISP biscuits tend to increase with increase in the concentration of protein, According to (Taha et al.
2006) increasing the protein level of biscuits markedly boosted the moisture content. Biscuits fortified
with WPC shows significant increase in fat, ash, fibre content and greater than control biscuit. Studies
by (de Almeida Marques et al. 2016) found that ash contents are known to increase upon the addition
of whey protein powder, ash content increased up to (1.41%) at higher proportion WPC 20%,
increased ash content denoted higher mineral profile of the biscuits. A slight increase in fat content
with increasing level of WPC is observed, which is mainly due to the fat in WPC and other baking
ingredients. On comparison ISP fortified biscuits show significant reduction in fat, ash and fibre
content with higher concentration.
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Table 3. Proximate analysis of formulated biscuits (wheat flour + whey protein concentrate).

Treatment Moisture (%) | Protein (%) Ash (%) Fat (%) Fibre (%)
TO 1.07¢ 10.78¢ 0.914 20.07¢ 0.42¢
T1 1.224 14.544 1.02¢ 20.534 0.514
T2 1.58¢ 19.08¢ 1.11v 21.24¢ 0.63¢
T3 1.74b 23.57> 1.37a 21.910 0.72v
T4 2.082 29.11a 1.41a 22.152 0.852

2indicates the highest value across the same column; *< different letters superscripts in the same column indicate
statistical difference of P<0.05; TO — control biscuits with 100% wheat flour and 0% whey protein concentrate; T1
— biscuits with 95% wheat flour and 5% whey protein concentrate; T2 — biscuits with 90% wheat flour and 10%
whey protein concentrate; T3 — biscuits with 85% wheat flour and 15% whey protein concentrate; T4 — biscuits
with 80% wheat flour and 20% whey protein concentrate.

Both ISP and WPC fortified biscuits had more protein content than control. In the WPC biscuits
the protein content nearly increased four times the initial value. The protein content was highest for
WPC 20% (29.11%) and lowest for WPC 5% (14.54%) whereas the control falls at WPC 0% (10.78),
these findings are in accordance with the studies of (Parate et al. 2011). In case of ISP the biscuits
show a linear increase in protein content, highest for ISP 20% (20.04%) and lowest for ISP 5% (12.01%).
(Mohsen et al. 2009) reported value for ISP fortified biscuit’s protein at various substitution levels
were similar to the current findings.WPC biscuits peaked than ISP biscuits in protein content and
wide variations were seen in all the proportions.

Table 4. Proximate analysis of formulated biscuits (wheat flour + isolated Soy protein).

Treatment Moisture (%) Protein (%) Ash (%) Fat (%) Fibre (%)
T0 1.074 10.78¢ 0.91= 20.07= 0.422

T1 1.13¢ 12.014 0.89» 20.04= 0.392

T2 1.21v 14.98¢ 0.87» 19.970 0.372b

T3 1.29a 17.190 0.87» 19.97° 0.372b

T4 1.33a 20.042 0.81¢ 19.90¢ 0.31¢

2 indicates the highest value across the same column; #* different letters superscripts in the same column indicate
statistical difference of P<0.05; TO — control biscuits with 100% wheat flour and 0% isolated soy protein; T1
— biscuits with 95% wheat flour and 5% isolated soy protein; T2 — biscuits with 90% wheat flour and 10% isolated
soy protein; T3 — biscuits with 85% wheat flour and 15% isolated soy protein; T4 — biscuits with 80% wheat flour
and 20% isolated soy protein.

Sensory analysis of formulated biscuits:

The report of sensory analysis of WPC fortified biscuits shown in (Table 5) and ISP fortified
biscuits shown in (Table 6). The colour, flavour, taste and texture of WPC biscuits increase with
increase in the concentration. The effect of fortification of WPC on overall acceptability is expressed
in Figure 1.and higher overall acceptability was observed at WPC 20%. The effect of fortification of
ISP on overall acceptability is expressed in Figure 2. Where the overall acceptability increase slightly
at 5% concentration and then marked down when proportion of ISP is increased.
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Table 5. Sensory analysis of formulated biscuits (wheat flour + whey protein concentrate).

Colour Texture Taste Flavour Overall
acceptability
TO 7.51 7 7.90 7.51 7.29
T1 7.71 7.29 8 7.84 7.63
T2 8.13 7.76 8.25 8.32 8.15
T3 8.44 8.14 8.51 8.75 8.38
T4 8.75 8.65 9 9 8.81

T4 (20%) O ————
T3 (15%) O s e

B Overall acceptability

Figure 1. Effect of various concentration of whey protein concentrate on Overall Acceptability of
formulated Biscuits.

The sensory analysis of ISP fortified biscuits were not in agreeable scale, with increase in
concentration the colour of biscuits darkened, texture becomes sandy and crumbled, grainy and
grassy notes were observed and those reduces the overall acceptability of ISP fortified biscuits.
Studies by (Lee & Brennand, 2005) claims the darkening of biscuits may arise due the reaction
between the reducing sugars and the amino acids-Millard reaction and also found that up to 15% of
ISP does not reduces the acceptability of fried cookies. The surface of the biscuits becoming rougher
as the amount of ISP increased. ISP fortified biscuits 5% to 10% proportion is considerable; whereas
the WPC fortified biscuits were considerable even up to 20%.

Table 6. Sensory analysis of formulated biscuits (wheat flour + isolated soy protein).

Colour Texture Taste Flavour Overall
acceptability
T0 7.51 7 7.90 7.51 7.29
T1 7.85 8.27 7.74 8.13 7.85
T2 7.73 8.19 7.21 7.47 7.58
T3 8.04 7.71 7.03 7.43 7.47
T4 7 7.55 6.79 7.06 7
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Overall acceptability
T4 (20%) 1 1 |
T3 (15%) | | 1
T2 (10%) 1 1 1
T1 (5%) | | 1
T0 (0%) 1 1 1
1 3 5 7 9

Figure 2. Effect of various concentration of isolated soy protein on Overall Acceptability of formulated
Biscuits.

Conclusions

This study highlighted that both the whey protein concentrate and isolated soy protein tend to
improve the nutritional parameter of the formulated biscuits to higher extend and can be accepted as
protein enhanced products. Among all the analysed samples at various proportions 20% WPC
records the highest protein content and both the sensory and quality parameter is more desirable.
This research suggest that WPC fortified biscuits can be the wiser choice than ISP fortified, as the
sensory characteristics of ISP biscuits were adversely affected, even though ISP up to 10% are
acceptable. The major drawbacks of ISP sensory attributes can even be rectified by further processing,
since it serves as a source of vegan protein and a valuable ingredient that may be utilized in the
production of novel bakery product. Furthermore people who are lactose intolerant can consume ISP
biscuits as an alternative to WPC biscuits for protein fortification.
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