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Abstract

The aim of the study was to determine the effoct of difforent Jevels of xanthan gum inclusion on
the physical. chemical and sensory properties of wheat-soymilk bread. Xanthan gum was added
from 0% (control) up to 4% into the bread and baked using the straight dough method. The
bread was assessed for physical, chemical and sensory acceptability using standard methods,
Data was analy zed using statistical package for social sciences {SPS5) version 16.0. Xanthan
gum significantly (p<0.05) decreased loaf volume from 400.0 cm’ to 250.0 cm” and specific
volume from 2.6 g/cm’ to 1.5 g /cm’ but significantly (p<0.05) increased loaf height from 1.8 cm
0 32 em, loaf weight from 18 cm-3.2 cm and oven spring from 0.2 cm-1.2 em. Proximate
compuosition of bread loaves showed a significant difference (p<0.05) with all level of xanthan
gum from 0% (control) to 4% Xanthan gum had no significant effect on sensory properties
although the control bread was the most acceptable with a score of 7.6 for general acceptability.
The study recommends that the volume of dough and soymilk be increased with the same Jevel
of Xanthan gum of 1T-4% as used in this work
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Introduction
Bread is a baked food product that has
been caten since ancient period (Karimi
et al. 2012). It is a vital source of easily
consumed and digested carbohydrate
(Lambert et al., 2009) that varies from
country to country (Victoria and Felix,
2009). The basic ingredients for bread
include wheat flour, water, yeast and salt
(Martin, 2004; Sluimer, 2005). Today a
wide range of ingredients namely milk,
polysaccharide, soya milk, spice and
seeds may be added to enrich bread, bring
about varieties, improve texture and taste
(Oluwajoba ef al., 2012). Soymilk is an
aqueous, white, creamy extract produced
from soybeans which is similar to cow
milk in appearance and consistency
(Deepika et al, 2017) It is one of the
nutrients that can be used to fortify bread
since it is a rich and economic source of

protein, fat, carbohydrates vitamins and
minerals which are abundantly available
(Adebayo et al,, 2008). 1t is used in many
bakery products to improve their
nutritional and sensory properties
(Padmavathi and Prabhavathy, 2012).
However in view of the fact that gluten is
the major structure forming protein
present in wheat bread and is responsible
for the viscoelastic properties, water~
binding capacity and structure of bread
by entrapping gasses to form an open
spongy cell cnsxmb of gluten (Sabanis and
Tzia, 2011; Gallagher, 2009), it is a
challenge to produce high quality bread
using s Sanni, (2012) stated that the
use of soya milk in place of water to
produce bread causes a reduction mn
physical attributes such as loaf volume,
loaf weight and oven spring. Therefore,
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to obtain the afore-mention properties of
bread, different types of hydrocolloids
(natural, synthetic and biotechnological)
in bread formulation have been studied
(Anton and Artfield, 2008). Xanthan gum,
guar gum, carboxy methyicellulose and
hydroxypropyl methylcellulose (Mariotti
et al, 2013) and 5o on are required for
production of quality bread after adding
nutritional improved mixtures to wheat
due to their ability to control the rheology
and texture of aqueous systems within
starch (Gallagher et al., 2004).

Xanthan gum, a  natural
polysaccharide that belongs to a family
of substance known as hydrocolloids is
produced by the bacterium Xanthomonas
campestries used widely in food
industries as a thickener due to its
ability to produce highly viscous and
stable us solution (Heinze ef al,
2006). They are added to bakery
products to prevent staling during
storage by retaining moisture,
improving cohesion of starch granules,
assisting with the structure and
retention of CO, as well as increasing
volume (Michelle et al., 2006). Finally,

JOURNAL OF THE SOCETY FOR MOME ECONOWISTS (JSHE)

nutritional mixtures of wheat
and other ingredients can take advantage
from hydrocolloids addition in order to
compensate a diminished quality. From
this, it is thought that the nutrients
released in the soymilk will play an
important role in baked product. The
objective of the study was to produce
wheat-soya milk bread and to assess the
effect of different levels of xanthan gum
on the physical, proximate and sensory
quality of the bread so as to ascertain its
acceptability. The above results if
favorable will help to increase the protein
intake of bread consumers.

Materials and Methods

Xanthan gum was bought from Mekang
Resources and Allied Distribution Ltd
Company, Lagos, Vitasoy Soya Milk was
bought from Bomas Super Market, Minna,
Nigeria. Wheat flour and other
ingredients were purchased at Minna
central Market, Nigeria. This research
work was carried out in the Department
of Food Science and Nutrition, Federal
University of Technology Minna, Niger
State Nigeria.

Table 1: Recipe for bread making

Ingredients Percentage (%)

Flour 100,00

Yeast (Saccharomyces cerevisine) 1.00

Salt 1.50

Sugar 4,00

Fat 2,50

Water 23.25

anto g 0-4% of flour weight
Source: Chin et al. (2010)

Sample formulations were baked using  mixing, 1kg of wheat flour was used to

formulation given in Table 1 ). In one
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main steps: mixing, dividing, intermediate
proofing, molding, proofing, baking and
cooling. The flour and all ingredients were
mixed for 15 minutes in a Kenwood food
mixer (Model A 907 D) until a fully
developed dough was formed. Mixed
was removed from the mixer to a
‘working table and immediately divided
into two pieces, covered with damp clean
muslin cloth for intermediate proofing for
10 min at room temperature (29° C), The
dough was then hand kneaded, moulded
intoa greased loaf pan and further proofed
in a proofing cabinet for 150 min at 30 °C.
After proofing, the dough was baked at
230°C for 30 min, cooled and packaged
before further analyses were carried out.

Determination of Physical Properties of
Bread

Loaf volume was measured by rapeseed

isplacement method (AACC, 2000). A
container was used to measure the volume
using small grain (Pearled millet). Pearled
millet was poured into the container of
 known volume until the bottom was

equals the loaf volume, was

agre
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after removal from the oven i
expressed in centimeter (cm) and while
difference in of e
s 'hdsht dough before and

Determination of Proximate
Composition of Bread

The proximate composition of

was determined according to AOAC
(2000). Moisture content of the

was oven dried at 105°C to constant
weights. Ash content was determined by
using the muffle furnace at 550°C. Crude
protein was determined using micro
kjeldah method. Crude fat was
determined by Soxhlet extraction
method, Crude fibre was determined by
digesting the sampleina reagent mixture
(Trichloroacetic acid, acetic acid, nitric
acid and distilled water) boiled, reflux,
dry and ash. Carbohydrate was obtained
by difference.
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of inclusion. However, at 39 level of

inclusion, the coloyr decreased
significantly (p<0.05) from 8.1 (control) ta

Table 4: Effect of xanthan
bread
Parameters

PHYSICAL. PROXIMATE

overall

gum inclusion on the Sensary Properties of wheat-soya milk

Control 1% XG

2%XG 3%UXG

Colour
Aroma

B.110.85
70097
Taste 742106
Overall acceptability 764074

7 630.99ak
682087
7.521.05
7.530.99

4%XG
7.321.520¢
6.321.41
732149
704183

7081 45w
674120
7.2¢81.29
734097

6.621.38
642105
702137
684134

Values are Mean £ SD (n=20). Values it
different (Pd” 0.05). *XG: Xanthan gum

Discussion
Effect of Xanthan Gum inclusion on the
Physical Characteristics of Wheat-Soya
Milk Bread
The inability of the bread samples to
increase in volume despite the inclusion
of xanthan gum may be due to dis-
improvement of dough development and
less gas retention which decreases dough
viscosity and dough stability (Rosell,
2011). This result is in agreement with
Lazaridou et al. (2007) who that
addition of 1% xantha:ngs:::‘ (:l:‘ not
v volume m
V0 Gocriaaad when whaths g
added at 2%. In baked mdum.
hydrocolloids (such as xanthan gum)
influence the dough rheology and bread
quality parameters (Maria ef al., 201
‘lmd volum md -podﬁc

he same row wath different superscripts are significantly

amount of moisture and carbon-dioxide
(Co,) diffused out of the loaf during
baking (Anton and Artfield, 2008),
Increments in height, weight and oven
spring are desired qualities in bread
which from the result can be obtained by
the use of xanthan gum,

Effect of Xanthan Gum Inclusion on the
Proximate Composition of Wheat-Soya
Milk Bread

The observed increase in moisture
content may be due to moisture retention

(unﬁmm
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Effect of Xanthan Gum Inclusion on the
:om:ry Properties of Wheat-Soya Milk
rea

The level of significance observed in the
sensory properties of the bread samples
may be due to reduction of available
water in the dough, resulting in a lower
rate of browning. This result is in
agreement with the work of Maria ef al.
(2013) who reported that decrease in
colour on addition of xanthan gum is
attributed to reduced maillard reaction
which occurs between wheat protein and
reducing sugar. The development of
colour during baking is an important
indication of bread quality (Esteller, 2008;
Yi et al, 2009). Therefore, a decrease in
colour is not desired.

Conclusion

The physical analysis of the wheat-
soymilk bread shows that Xanthan gum
inclusion significantly increased loaf
weight and loaf height. Inclusion of
xanthan gum at 4% level significantly
increased oven spring. However, xanthan
gum inclusion at all levels did not
improve or increase the loaf volume of
wheat-soya milk bread rather it caused a
decrease in the volume of the bread.
Xanthan gum inclusion at 1% level
significantly increased the moisture
content but significantly reduced the
protein content of wheat-soya milk bread,
The sensory analysis also indicates that
generally, the control bread without
xanthan gum was accepted. The
preference may be due to the non-
inclusion of xanthan gum

Recommendations
1. Further studies should be

undertaken to identify way
which the phynlulpu’;pn&lz

wheat-soya milk bread can be
improved

mammrmmwmm

2 Bread baking with larger volumes
of dough and soymilk with the
same level of 1-4% xanthan gum as
use in the experiment should be

made.
3 Other hydrocolloids should be use
to improve wheat-soymilk bread
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