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ABSTRACT

Introduction: Wheat bread is a staple Pakistani food, and whole grain is generally thought
of as being healthier than white bread due to its higher dietary fiber, vitamins, and many
important minerals. However, wholegrain bread also contains high levels of phytate, which
may bind desirable nutrients, preventing their absorption in the gut and thereby reducing
the efficacy of the end product. Fermentation has been shown to decrease the amount of
phytate in wholegrain cereals. The indigenous methods of leavening may be a potential
biofriendly way of enhancing the nutritional quality of local wheat breads. Methods: The
study aimed to evaluate the impact of heat processing on phytic acid, mineral content, and
mineral solubility of conventional wheat breads. Six types of wheat flours were selected,
including fine wheat flour, chakki wheat flour, maida, whole wheat flour, and granulated
wheat flour. Initially, the raw flour was analyzed for percent phytate, phosphorus, and iron
concentrations. Three types of breads: chapatti, flat bread made on an iron skillet, and
tandoori roti (conventional hot oven), after preparing doughs as unleavened, fermented
with bicarbonate soda, commercial yeast, and sourdough culture. All types of breads were
analyzed for percent phytate, percent phytate degradation, mineral content, and mineral
solubility as per standard procedures. Results: The results showed that raw fine wheat flour
had the highest phytic content, while unleavened categories had the highest phytic acid
content. The sourdough cultured leavened flour, the highest levels were observed as tawa
Roti at 0.67% + 3.30, chapatti at 0.99% =+ 2.44, and tandoori Roti at 1.15% =+ 2.29. The
percentage degradation of phytate in fine wheat flour was highest in sourdough cultured
tandoori roti at 61.8 %, followed by sourdough tawa roti at 61.0% and yeast tandoori roti
at 60.47. The per cent degradation of phytate in Chakki wheat flour breads was highest in
sourdough cultured tandoori roti (75.3), tawa Roti (70.1%), chapatti (57.5) and for the yeast
fermented roti ithe higher degradation occurred in chapatti (55.4), tandoori roti (51.8) and
tawa roti (48.2). soda tawa Roti (67.6 %), and yeast chapatti (0.3 %). Doughs leavened with
soda also showed appreciable degradations. The percent degradation of phytate in maida
wheat flour was highest in sourdough cultured tandoori roti (79.8%), tawa roti (69.5%),
and chappati (58.5). The percent degradation of phytate in whole wheat flour was highest
in sourdough cultured tandoori roti 57.7%, followed by tawa roti 47.6%, and chapatti
45.3%. Fermentation with the addition of bicarbonate soda also resulted in degradation.
The unleavened breads showed the least reduction. The effects of fermentation were
positive on both mineral content and mineral solubility. Conclusion: The current study
concludes that the conventional method of making fermented wheat breads degrades
phytate significantly while improving the mineral nutrition of these breads.

INTRODUCTION

genomes, distinguishing macaroni wheat, which

Wheat (Triticum aestivum L.) belongs is a member the
most substantial significant Poaceae family and serves
as the principal cereal crop for the majority of the
world’s population. This cereal is polyploid nature and
domestically is cultivated globally. The name for wheat,
i.e., Triticum, derived from the Latin word ‘tero’ (I
‘tero,” meaning ‘I thresh.” name, Triticum aestivum,
represents hexaploid bread refers to with genomes
wheat, which possesses the D, differentiating it D
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is Triticum durum, comprising known as and B, which
comprises the consumed predominantly B genomes the
production primarily used Nowadays, pasta production.
Today, the most extensively grown wheat. It is widely
cultivated type of type of free-threshing wheat (genome
variety According to Nesbitt with the genome
configuration AABBDD. it stemmed from the recent
hybridization originated the diploid (DD) Aegilops
tauschii var. strangulata and an allotetraploid wheat
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strangulata no longer than 8,000 years ago [1].

Triticum aestivum and Triticum durum have seven pairs
of chromosomes (2n = 14). Wheat is grown as either
spring or winter crops. In very cold regions, spring wheat
varieties are planted in the spring to ensure they grow
and mature quickly, allowing for harvest before autumn
snow arrives. In more temperate climates, winter wheat
is sown before winter snowfall, which covers the
seedlings and promotes vernalization, enabling rapid
growth when the snow melts in spring. In warmer
climates, the distinction between spring and winter
wheat is less relevant, with the main difference being the
timing of maturity. [2]. Types of wheat have been
frequently differentiated according to endosperm
texture, seed coat, dough strength, color, and planting
season. [3].

Wheat is one of the most important domesticated crops
grown around the world. Bread wheat plays a major role
among the few crop species being extensively grown as
food sources, and was likely a central point to the
beginning of agriculture [4]. Global wheat production is
concentrated mainly in Australia, Canada, China,
European Union, India, Pakistan, Russia, Turkey,
Ukraine and the United States, accounting for over 80%
of world wheat production. Pakistan is the 8th largest
wheat producer, contributing about 3.17% of the world's
wheat production from 3.72% of the wheat growing area.
Wheat in Pakistan is a leading food grain and occupies a
central position in agriculture and its economy [5]. An
estimated 35 % of the world's population depends on
wheat as their main crop. More than two-thirds of the
world's wheat is consumed for human consumption,
while just a fifth is used for animal feed [6]. Pakistani
wheat varieties are grown over a wide agro-climatic
range and, as such, are expected to exhibit yield and
quality differences [7].

The nutritional value of wheat mostly composed of 75—
80% carbohydrates, 9-18% protein, fiber, several
vitamins (particularly B vitamins), calcium, iron, and a
variety of macro- and micronutrients [8]. Also, the germ
part is composed of almost 50%g/100 g dry matter total
carbohydrates and various micronutrients such as
phosphorus, magnesium, zinc, iron, manganese, thiamin
(B1), riboflavin (B2) and pyridoxine (B6) [9-11].
Moreover, the outer layer of the seed (bran) contains
67.5%0/100 g dry matter carbohydrates and 48.2%g/100
g dry matter [12]. This exceeds the number of all other
grain crops (including rice, maize, etc) in terms of
acreage, application, usability, consumption and
industrial production, so it could be considered as
world's most important cereal grain crop [13].

Phytic acid is the main storage form of phosphate in
cereals, amounting up to 70% of total seed phosphate in
cereals [14]. In addition, minerals such as Fe, Zn and Se
are partially bound by phytic acid in a complex [14-16].
Monogastric animals and humans have only very low

IJBR Vol.3 Issue.5 2025

intrinsic phytase activity in their digestive tracts [14].
Thus, these minerals remain bound to phytic acid
without absorption from the intestine and are largely
excreted undigested, which in the case of phosphate is
also of importance for the environment. Thus, the
availability of minerals is a nutritional issue for humans
and animals as well as an issue of environmental and
resource protection. The latter issue has long been the
subject of scientific research [17]. Apart from being a
mineral chelating molecule, Phytic acid can also impact
amino-acid and carbohydrate metabolism (by binding of
amino acids, peptides and digestion enzymes), can act as
a strong antioxidant (e.g., reducing iron induced lipid
peroxidation) and possess anticancer properties (e.g., by
binding the strong pro-oxidant free iron and reinforcing
apoptosis in cancerous cells). Sodium phytate is
registered as a generally recognized safe substance that
can be used for food stability in a wide variety of food
production processes [18]

Phytic acid (PA) is a six-fold dihydrogen phosphate ester
of inositol, also called as myo-inositol 1,2,3,4,5,6
hexakisphosphate. The numbers 1-6 stand for the
presence of 6 potential binding sites in the molecule.
Phytic acid serves as a phosphate storage (Ins P6)
molecule in cereals, which, due to its affinity for metal
ions, also strongly chelates the cations Zn?* and Fe?*, as
well as Mg?", Ca?*, K*, Mn?*and Cu?*. During seed
development, phytic acid accumulates as mixed salts
containing P, Mg and K and to a lesser extent Ca, Zn and
Mn [19, 20].

Efforts have been made to reduce the concentrations of
phytic acid in a variety of cereals and grains and some
practical and relatively economical procedures such as
soaking, germination, and fermentation are reported to
reduce the phytic acid content of legumes at the domestic
levels. Over the last decade, the baking industry has
performed intensified efforts to reduce phytic acid in
whole grain bread, using two potential approaches: (1)
inducing acidity during dough fermentation in bread
making, which increases endogenous phytase activity,
and by (2) adding exogenous phytases to the dough
making process. Many studies have shown that the type
of grain (wheat, rye, oat, maize, etc) have different
phytic acid and endogenous phytase contents and the
type of flour used (whole meal, white flour) and the
fermentation conditions (yeast or sourdough (SD), their
specific microbiota composition, fermentation duration
and temperature, level of pH reduction are mutual
determinants of phytase activity and phytate degradation
in the dough [21-24]. Due to the high content of phytic
acid and phytates in the bran fraction of whole grain,
compared to isolated white flour, sourdough
fermentation of whole grain flours, resulted in
significant reduced dough pH, the highest phytate
reductions, and a related increase in free Ca*, Zn**, Fe?",
Mg?* [25]. Long-term sourdough fermentation, with a
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mutual effect of acidification, by stimulating flour
endogenous phytases, and the presence of phytates
expressing microbiota, results in significantly higher
phytate degradation compared to short-term yeast
fermentation. The latter has been attributed to the less
acid formation and the low phytase activity of yeast [26,
27]. Conventional heat treatments, such as those used in
domestic cooking or industrialized processing, have
generally been reported to cause more moderate losses
of phytic acid. The current study aimed at analyzing the
effects of various fermentation procedures commonly
used in Pakistan on phytate degradation and mineral
guality in wheat breads commonly consumed in

Pakistan.

MATERIALS AND METHODS

Sampling

The sample comprises of wheat (raw wheat, unleavened
and leavened chapatti, roti with soda, sourdough culture,
and yeast) commonly used in Pakistan. The wheat
samples were procured t from the agricultural field of
NIFA and Research Institute Tarnab, Peshawar and were
mixed thoroughly for homogeneity. Two processing
techniques (cooking without fermenting/leavening and
with fermenting/leavening) were applied.

Table 1: Sampling Procedures

3. Overheat roti,
4. tawa roti,

5. tandoori roti

SAMPLE PROCESSING REPETITION (MEAN) TOTAL SAMPLE
1. Wheat flour 1. Raw
2. Chapatti, 2. Unfermented/Unleavened Cooking

1. Chapatti, Fermented/Leavened

2. Overheat roti 1. Bicarbonate soda
3. Tawa roti 2. Yeast

4. Tandoori roti 3. sourdough culture

The whole process was | 6 Wheat samples x 2
. processing methods x
repeated three times for the | 3 (mean)
mean Total = 36 wheat
samples

Determination of Phytic Acid

The phytic acid content of the samples was determined
by the method of Haung W & Lantzch H (2006) under
the principle of spectrophotometry, which was an
instrument used for the determination of small quantities
of substances when light passed through a medium.
Sample Preparation

A Ground sample of 0.06 gram each was taken in
separate conical flasks & 10 ml of 0.2 N HCL was added
to each flask. The flask was shaken for 39 minutes in a
shaking water bath at 37°C. After shaking samples were
filtered. Filtrate was taken in a test tube. The same
procedure as applied for reference solutions. Percent
phytate content of the sample was calculated from the
standard curve. The phytic acid content of the sample
was estimated by the following equation.

Phytic acid = (phytate phosphorous x 4.97) / (1000 x
0.06)

The following solutions were necessary:

Phytate Reference Solution

The sodium salt of phytic acid type V (97% purity),
containing approximately 15% water, obtained from
Sigma (NO. P-5756), was used without further
purification. The actual content of phytate must be
determined for each new purchase of phytic acid using a
direct method. A stock solution was prepared by
dissolving 0.15 g of sodium phytate in 100 mL of
distilled water. Since phytase was absent, this stock
solution remained stable. The reference solutions were
prepared by diluting the stock solution with HCI,
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resulting in phytate phosphorus concentrations ranging
from 3 to 30 pg/ml (requiring about 1.2 to 11.7 mL of
stock solution in 100 mL). The final concentration of
HCI in the reference solutions was 0.2 N.

Preparation of a Series of Reference Solutions

3ug/ml - 6ug/ml Qug/ml
12ug/ml 15ug/ml  18ug/ml
21pg/ml 24pg/ml 27ug/mi
30pg/mi

Calculations

Molecular weight of phytic acid (CsHisO24Ps) = 660
12Na atoms replace 12-H atoms.

So, 12 x 23 =276 - 12 (H) = 264.

So, the molecular weight of sodium phytate = 660 +
264 = 924g.

Now there were 6 phosphorus atoms in sodium phytate.
P=31x6=186.

So, 924 of Na-phytate contains 186 grams of
phosphorus.

0.15g of Na phytate contains 186/925 x 0.15 =
0.03029/100ml.

Or 30.2mg/100ml or 0.302mg/100ml or 302pug/ml.

The concentration of phosphorus in 0.15g/100 ml of Na
phytate solution was 302mg/ml.

Ferric Solution

Dissolve 0.2 g-ammonium iron (III) sulphate 12 H.O
(Merck Art. 3776) in 100 ml 2N HCL & make up to 1000
ml with distilled water.

2, 2'-Bipyridine Solution

Dissolved was a 10g 2, 2'-bipyridine (Merck art. 3098)
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& 10 ml thioglycolic acid (Merck art. 700) in distilled
water & make up to 1000 ml. These solutions were stable
at room temperature for several months.

Procedure for Developing Standard Curve

From each standard 0.5 ml was taken in a test tube & 1
ml of ferric solution was added. Heat in boiling water for
30 minutes (make sure that tubes remain covered with
stopper for the first 5 minutes). Tubes were cooled under
tap water & then ice water for 15 minutes. Upon wheat
flour to room temperature, add 2 ml of 2, 2' bipyridine
solution. The optical density was measured within 0.5-1
minute at 519nm with the help of a spectrophotometer.
The optical density against concentration plots the
standard curve. It was linear between 0 & 35mg/g
concentration of phytic acid.

Spectrophotometry

The Shimadzu UV-1280 spectrophotometer was used to
determine small quantities of substances by analyzing
how light passes through a medium, with some light
reflected, some absorbed, and the rest transmitted.
LO =la+ H + Ir (It can be minimized to zero by the use
of a comparison cell)
Determination of Mineral
Solubility

Determination of Phosphorus
Phosphorus was determined colourimetrically using the
vanadate molybdate method as described by the AOAC
(2001) method.

Barton’s Reagent

25 mg of ammonium molybdate was dissolved in 400 ml
of distilled water. 1.5 g of ammonium metavanadate was
dissolved in 200 ml of boiling water and cooled. Then,
250 ml (65%) concentrated nitric acid was added to the
Meta vanadate solution. Molybdate solution was poured
into the vanadate solution, and the volume was made to
1000 ml with distilled water.

Standard Phosphorus Solution

A stock solution of phosphorus 500 ppm was prepared
by dissolving 2.1 g of K H2PO4 into distilled water, and
the volume was made to 1000 ml. From the stock
solution, a series of solutions was prepared to contain 1
to 100 ppm of phosphorus. Colour was developed by
adding a few drops of NHs, a few drops of HNOs;. HOCL
(1: 1) mixture and 12.5 ml of Barton’s reagent. The
Volume was made to 50 ml with distilled water, and the
absorbance was read at 470 nm against a blank. A curve
was drawn from the results. Wet distilled samples, 5 ml,
were taken in a 50 ml volumetric flask. A few drops of
NH3, HOCI mixture and 12.5 ml of Barton's reagent
were added to it, and the volume was made up with
distilled water. The absorbance was noted after 10
minutes at 470nm against a blank, and the amount of
phosphorus in the sample was determined using the
standard curve.

P (M1/100, pulp) =
Determination of

Content & Mineral

ppm from Graph X/ - Weight
Iron by Spectrophotometric
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Method
This method determines iron content by the reaction with
Ortho-phenanthroline and spectrophotometric
measurement. It applied to cereals and cereal-based
products.
Reagents

(i) Ortho-phenanthroline solution:

About 0.1 g of Ortho-phenanthroline was dissolved in
about 20 ml of water at 80°C, cooled, and dilute to 100
ml. It was stored in an amber bottle in the refrigerator.
(Stable for up to several weeks.)

(it) Iron standard solution, 10 mg Fe/ml:

About 3.512 g Fe (NHa4)2 (SO4)2:6H20 was dissolved in
water, and 2 drops of HCI, and diluted to 500 ml. Dilute
10 ml of this solution to 1 litre.

(iii) Hydroxylamine Hydrochloride solution:

About 10 g of NH-OH-HCI was dissolved in water and
diluted to 100 ml. It was stored in an amber bottle in the
refrigerator. (Stable for up to several weeks.)

(iv) Acetate buffer solution:

About 8.3 g of anhydrous sodium acetate (previously
dried at 100°C) was dissolved in water and
12 ml of acetic acid was added and diluted to 100 ml.
(v) Working standards solution:

Place aliquots of the 10 mg/ml standard solution
according to the table below into 100 ml volumetric
flasks. Add 2 ml concentrated HCI to each dilution and
make up to volume.

Aliquots of 10
mg/ml solution | Final Concentration (mg/ml)
taken (ml)

0 0.0
5 0.5
10 1.0
15 15
20 2.0
25 2.5
30 3.0
35 35
40 4.0
45 4.5
50 5.0
Procedure

To prepare the sample, 2 to 10 grams (depending on the
expected concentration of iron) were weighed into a
clean crucible and heated on a hot plate. The sample was
then ashed overnight in a muffle furnace at a temperature
below 550°C. Afterwards, the crucible was removed and
allowed to cool to room temperature. Next, 5 ml of
concentrated hydrochloric acid (HCI) was carefully
added to the crucible, ensuring the acid rinsed the upper
portion. The mixture was then evaporated to dryness.
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Once dry, the residue was dissolved by adding 2 ml of
concentrated HCI, which was accurately measured. A
watch glass was placed over the crucible, and the
mixture was heated for 5 minutes. After heating, the
watch glass was rinsed with water, and the solution was
guantitatively filtered into a 100 ml volumetric flask.
The flask was filled to the mark with distilled water and
mixed thoroughly. Subsequently, a 10 ml aliquot was
pipetted into a 25 ml volumetric flask. To this, 1 ml of
Hydroxylamine-HCI solution was added and mixed
thoroughly. After 5 minutes, 5 ml of buffer solution and
1 ml of ortho-phenanthroline solution were added, and
the mixture was again diluted to volume and mixed
thoroughly. The solution was left to stand for 30 minutes,
after which the absorbance of the sample was measured
against standard and blank solutions in a
spectrophotometer at 510 nm. The results were
calculated using a standard curve and the provided Excel
spreadsheet.

Calculation of Mineral Solubility

The mineral solubility is calculated as the percentage of
soluble minerals relative to the total minerals in the
sample.

Statistical Analysis

Data was statistically analyzed through IBM SPSS
version 19. Data was analyzed for mean, standard
deviation. while a paired sample t-test was used to test
the significance of the differences in phytate contents
in the raw and cooked samples.

RESULTS AND DISCUSSION

Phytate Content and Percent Degradation Wheat
Breads

Phytate Degradation Content and Percent
Degradation Breads from Fine Wheat Flour
The % age of phytate degradation in fine wheat flour
breads is shown in Table 2. The data categorized the
samples into three groups: raw, leavened, and
unleavened fine wheat flour. Leavened fine wheat flour
was further divided into three types: yeast, soda, and
sourdough cultured wheat flour. Each of these types
underwent three methods of processing: overheated Roti,
tawa Roti, and tandoori Roti. According to the table, the
phytic acid content in raw fine wheat flour was 0.67% +
2.10. In the unleavened category, the highest phytic acid
content was found in tawa Roti at 1.01% * 2.48,
followed closely by tandoori Roti at 1.00% * 2.69, and
chapatti at 0.96% + 2.70. For soda leavened flour, the
highest phytic acid content was in tandoori Roti at 1.60%
+ 3.18, followed by chapatti at 1.21% + 2.68 and tawa
Roti at 0.82% + 3.00. In the yeast leavened category,
chapatti had the highest phytic acid content at 0.82% +
3.14, followed by tandoori Roti at 0.66% + 2.27 and tawa
Roti at 0.59% + 2.01. For sourdough cultured leavened
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flour, the highest levels were observed as tawa Roti at
0.67% =+ 3.30, chapatti at 0.99% + 2.44, and tandoori
Roti at 1.15% + 2.29. The percentage degradation of
phytate in fine wheat flour was highest in sourdough
cultured tandoori roti at 61.8 %, followed by sourdough
tawa roti at 61.0% and yeast tandoori roti at 60.47. These
findings are in strong agreement with the findings of
other such studies [28-30].

Table 1: Phytate Degradation Content and Percent
Degradation of Breads from Fine Wheat Flour

S. . Mean PA %+ *
No Sample Processing SD %Deg
A) Raw Flour
Fine Wheat | 1.67% + 2.10 0.0
1. Raw Flour
B) Unleavened
1 Chapatti 0.96% + 2.70* 43.3
2 Unleavened IaV\;a thl 1.01% + 2.48* 50.7
andoori 0 .
3 Roti 1.00% + 2.69 49.3
C) Fermented/Leavened
1 Chapatti 0.82% + 3.14* 50.8
2 Yeast IaV\;a thl 0.69% + 2.01** 58.6
andoori 0
3 Roti 0.66% + 2.27 60.47
D) Fermented/Leavened
1 Chapatti 1.21% + 2.68 275
2 gc')‘azrbonate TawaRoti | 0.82% % 3.00 508
3 Tandoori | 4 h60s 1318 365
Roti
E) Fermented/Leavened
1 Chapatti 0.98% + 2.44 47.8
2 Sourdough Tawa Roti 0.67% *+ 3.30 61.0
Culture i
3 ;‘;rt'idoo” 0.64% % 2.29 61.8

Phytate Content and Percent Degradation Chakki
Wheat Flour Breads

Table 3 shows that flour and bread are categorized into
three parts such as raw, leavened, & unleavened Chakki
wheat flour while leavened Chakki wheat flour has been
categorized as yeast, soda & sourdough cultured wheat
flour which three types of processing apply on it such as
overheat Roti, tawa Roti & Tandoori Roti. In above
table, shows that in raw Chakki wheat flour, phytic
content was 0.93% + 3.27, In the unleavened category,
phytic acid content was highest in tawa Roti 1.35% +
3.83, chapatti 1.46% + 3.37, tandoori Roti 1.01% + 3.13.
In soda leavening phytic acid content was highest in tawa
Roti 1.41% =+ 3.57, chapatti 1.96% + 3.40, and tandoori
Roti 1.40% + 3.01. In yeast leavening, the phytic acid
content was highest at 1.96% + 3.40, tawa roti at 1.00%
+ 3.30, and tandoori Roti at 0.93% =+ 3.04. In sourdough
cultured leavening, the phytic acid content was highest
in tawa Roti was 1.47% =+ 2.84, chapatti at 1.34% + 2.54,
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and tandoori Roti at 1.31% + 3.12. The per cent
degradation of phytate in Chakki wheat flour breads was
highest in sourdough cultured tandoori roti (75.3), tawa
Roti (70.1%), chapatti (57.5) and for the yeast fermented
roti ithe higher degradation occurred in chapatti (55.4),
tandoori rotie (51.8) and tawa roti (48.2). soda tawa Roti
(67.6 %), and yeast chapatti (0.3 %). Doughs leavened
with soda also showed appreciable degradations. The
percent degradation in the current study are similar to
other such studies on the effect of fermentation on
phytate reduction in wheat-based products [31-33].

Table 2: Phytate Content and Percent Degradation
Chakki Wheat Flour Breads

S.No | Sample Processing | Mean PA %+ * | %Deg
S.D
A) Raw Flour
| Raw: | Raw | 1.93% * 3.27 [ 0.0
B) Unleavened
1. Unleavened | Chapatti 1.46% + 3.37 24.3
2. Tawa Roti | 1.35% + 3.83 30.05
3. Tandoori 1.01% * 3.13 47.7
Roti
C) Fermented/Leavened
1. Yeast Chapatti 0.86% + 3.70 55.4
2. Tawa Roti | 1.00% + 3.30 48.2
3. Tandoori 0.93% + 3.04 51.8
Roti
D) Fermented/Leavened
1. Bicarbonate | Chapatti 1.22% + 3.40 36.7
2. Soda Tawa Roti | 1.22% + 3.57 36.7
3. Tandoori 0.96% + 3.0 50.2
Roti
E) Fermented/Leavened
1. Sourdough | Chapatti 0.86% + 2.54 57.7
2. Culture Tawa Roti | 0.56% + 2.84 70.1
3. Tandoori 0.48% + 3.12 75.3
Roti

Phytate Content and Percent Degradation Maida
Wheat Flour Breads

Table 4 exhibits the bread samples against raw flour. The
samples were categorized into three parts, such as raw,
leavened, & unleavened maida wheat flour while
leavened maida wheat flour has been categorized as
yeast, soda & sourdough cultured wheat flour, on which
three types of processing apply on it, such as overheat
Roti, tawa Roti & Tandoori Roti. In above table shows
that in raw maida wheat flour phytate content was 0.54%
+ 1.70. In unleavened, phytic acid content was highest in
tandoori Roti 1.09% * 2.62, chapatti 1.28% * 2.20, tawa
Roti 1.05% + 2.32. In soda leavening, phytic acid content
was highest in tandoori Roti 1.74% + 3.72, tawa Roti
1.75% + 3.68, and chapatti 1.89% =+ 3.69. In yeast
leavening, phytic acid content was highest in tawa Roti
was 0.96% =+ 2.24, chapatti, 0.93% + 2.13, and tandoori
Roti 1.22% + 3.14. In sourdough cultured leavening,
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phytic acid content was highest in tawa Roti was 1.47%
+ 2.84, chapatti 1.34% + 2.54, and in tandoori Roti was
1.31% + 3.12. The percent degradation of phytate in
maida wheat flour was highest in sourdough cultured
tandoori roti (79.8%), tawa roti (69.5%) and chappati
(58.5). These findings are in strong agreement with other
studies who reported cultured mediums for fermentation
and their subsequent effects on phytate degradation [34-
35]

Table 3: Phytate Content and Percent Degradation of
Maida Wheat Flour Breads

Sample Processing | Mean PA % =+ | %Deg
S.No S.D
A) Raw
| Raw | Raw [ 1.54% +1.70 [ 0.0

B). Unleavened

1 Unleavened | Chapatti 1.28% + 2.20 14.6

2 Tawa Roti | 1.05% * 2.32 31.8

3 Tandoori 1.09% + 2.62 29.2
Roti

C) Fermented/Leavened

1 Yeast Chapatti 0.93% +2.13 39.6

2 Tawa Roti 0.96% + 2.24 37.7

3 Tandoori 0.72% +3.14 53.2
Roti

D) Fermented/Leavened

1 Soda: Chapatti 0.89% + 3.69 42.2

2 Tawa Roti | 0.75% + 3.68 51.2

3 Tandoori 0.74% + 3.72 50.6
Riti

E) Fermented/Leavened

1 Sourdough | Chapatti 0.64% + 2.54 58.5

2 Culture Tawa Roti | 0.47% +2.84 69.5

3 Tandoori 0.31% + 3.12 79.8
Roti

Phytate Content and Percent Degradation of Whole
Wheat Flour Breads

Table 5 shows that samples being prepared from whole
wheat flour and cooked as leavened, & unleavened
against raw flour being control. While leavened whole
wheat flour has been categorized as yeast, soda &
sourdough cultured wheat flour on which three types of
processing apply on it such as overheat Roti, tawa Roti
& Tandoori Roti. In above table shows that in raw whole
wheat flour phytic acid content were 0.84% + 2.98. In
unleavened, phytic acid content was highest in tandoori
Roti was 1.41% + 3.36, chapatti 0.94% + 2.50, tawa Roti
1.24% + 3.21. In soda leavening, phytic acid content was
highest in tawa Roti was 1.21% =+ 2.99, chapatti, 0.95%
+ 2.00, and tandoori Roti, 1.51% + 2.85. In yeast
leavening, phytic acid content was highest in tawa Roti
was 1.16% =+ 3.08, tandoori Roti, 0.99% + 2.52, chapatti
Roti, 1.20% + 2.88. In sourdough cultured leavening,
phytic acid content was highest in tawa Roti was 1.74%
+ 3.41, chapatti 0.96% + 3.30, and tandoori Roti was
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1.67% + 3.24. The percent degradation of phytate in
whole wheat flour was highest in sourdough cultured
tandoori roti 57.7%, followed by tawa roti 47.6%, and
chapatti 45.3%. fermentation with the adiition of

bicarbonate soda also resulted degradation/ the
unleavened breads showed least reduction. The percent
reduction in the phytate reduction after fermenataion
after similar to other other studies which attributed the
reduction to the nature of bacterial and yeast strains used

and chapatti (44.6). the same results were found in yeast
fermented tawa roti (53.7), tandoori roti (53.7), and
chapatti (45.4). the higher percent degradation in the
refned wheat flour used mostly in bakeries are in
agreement with other such studies [38,39].

Table 5: Phytate Content and Degradation in Breads
from Granulated Wheat Flour

for leavening [36, 37]. S.No | Sample Processing [ Mean PA % + | %Deg
S.D
Table 4: Phytate Content and Percent Degradation of A|) Rfv\?"" F'Ourr — roswEzE o0
. 00X £. .
Whole Wheat Flour Breads B) Unleavened
1 Unleavened | Chapatti 0.70% + 3.40 24.7
S.No | Sample Processing | Mean PA % =+ | %Deg 2 Tawa Roti | 0.55% + 3.62 40.8
S.D 3 Tandoori | 0.59% + 3.68 40.8
A) Raw Flour Roti
| Raw | Raw [ 0.84% + 2.98 [ 0.0 C). Fermented/Leavened
B) Unleavened a)l | Yeast Chapatti 0.53% + 2.47 45.4
1 Unleavened | Chapatti 0.79% + 2.50 14.1 2 Tawa Roti | 0.43% +2.48 53.7
2 Tawa Roti | 0.74% +3.21 26.3 3 Tandoori 0.45% +2.71 51.6
3 Tandoori 0.64% + 3.36 23.8 Roti
Roti D) Fermented/Leavened
C) Fermented/Leavened b) 1 | Bicarbonate | Chapatti 0.55% + 2.68 40.8
1 Yeast Chapatti 0.59% + 2.88 29.8 Soda
2 Tawa Roti | 0.56% + 3.08 333 2 Tawa Roti | 0.51% + 3.09 45.2
3 Tandoori 0.59% + 2.52 29.8 3 Tandoori 0.59% + 3.40 36.6
Roti Roti
D) Fermented/Leavened E) Fermented/Leavened
1 Bicarbonate | Chapatti 0.65% + 2.00 225 1 Sourdough | Chapatti 0.52% + 2.19 44.6
2 Soda Tawa Roti | 0.57% +2.99 32.4 Culture
3 Tandoori 0.51% + 2.85 39.3 2 Tawa Roti | 0.48% + 2.15 48.8
Roti 3 Tandoori 0.39% +1.82 58.6
E) Fermented/Leavened Roti
1 Sourdough | Chapatti 0.46% + 3.30 453
2 Culture Tawa Roti | 0.44% + 3.41 47.6 : ; Th
3 Tandoori 1 0.38% £ 3 24 =77 Mineral Content & Mineral Solubility of Wheat
Roti Flour and Breads

Phytate Content and Degradation in Breads from
Granulated Wheat Flour

The data regarding the phytate content and percent
degradation in the phytate in breads prepared from
granulated fine wheat flour (Table 6) showed in raw
granulated wheat flour phytic acid content was 0.92% +
2.36, In unleavened, phytic acid content was highest in
tandoori Roti was 1.10% + 3.68, in tawa Roti was 1.55%
+ 3.62, over heat was 1.70% = 3.40. In soda leavening,
phytic acid content was highest in chapatti was 1.55% +
2.68, in tawa Roti 1.71% + 3.09, tandoori Roti 1.99% +
3.40. In the yeast leavening, phytic acid content was
highest in tandoori Roti was 1.10% + 3.68, chapatti
1.33% + 2.47, tawa Roti 1.23% =+ 2.48. In sourdough
cultured leavening, phytic acid content was highest in
chapatti Roti was 1.08% + 2.19, tawa Roti 1.38% + 2.15,
tandoori Roti 0.49% + 1.82. The percent degradation of
phytate in granulated wheat flour was highest in
sourdough cultured tandoori roti (58.6), tawa roti (48.8),

IJBR Vol.3 Issue.5 2025

Phosphorus Content & Phosphorus Solubility of
Wheat Flours and Breads

The phosphorus content & phosphorus solubility of
different wheat flour and breads are shown in Table 7.
The samples include fine wheat flour, Chakki wheat
flour, and whole-wheat flour treated by different heat
processing, i.e., cooking, leavening with yeast &
sourdough cultured atta (sourdough) techniques. the
percent solubility of phosphorus was highest in raw fine
wheat flour (119.1%), in yeast (114.4%), and in
sourdough culture was (112.5%). In raw whole wheat
flour, it was (53.6%), in yeast (51.7%), and in sourdough
cultured (49.2%). In raw Chakki wheat flour, it was
(55.9%), in yeast (39.3%), and in sourdough cultured
(43.0%). While phosphorus content was more in fine
wheat flour with sourdough cultured leavening was best

Table 6 : Phosphorus Content & Phosphorus Solubility
of Wheat Flours and Breads
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S.N | Samp | Processi | Tot | Solub | %
0 le ng alP | le P.| Solubili
(ppm) | ty
1 Fine Raw 1336 | 1591 119.1
wheat Yeast 1223 | 1399 114.4
flour Sourdough | 1364 | 1535 112.5
cultured
2 Chakki Raw 3164 | 1767 55.9
wheat Yeast 3512 | 1379 39.3
flour Sourdough | 3224 | 1386 43.0
cultured
3 Whole | Raw 2662 | 1426 53.6
wheat Sourdough | 2568 | 1328 51.7
flour cultured
Yeast 2501 | 1230 49.2

Iron Content and Iron Solubility of Wheat Flours
and Breads

The iron content & iron solubility of different wheat
flours and breads is given in Table 7. The samples
include fine wheat flour, Chakkee wheat flour & Whole-
wheat flour were treated by different fermentation
processes. i.e., leavening with yeast & sourdough
cultured atta techniques. The data table showed that the
percent solubility of iron in the raw fine wheat flour was
(54.8 %), in yeast (60.3 %), and in sourdough cultured
(78.6 %). In raw whole wheat flour (64.7 %), in yeast
(50.3 %), & in sourdough cultured (40.6 %). In raw
chakki wheat flour was (32 %), in yeast was (56.0 %),
and in sourdough cultured (42.7 %). According to a
nutritional point of view, chakki wheat flour with yeast
leavening was good due to its high iron content
maximum reduction in phytates after fermentation with
yeast and sourdough. The effects of different processes
and their subsequent effects on mineral content and
mineral solubility, specifically the iron, align with other
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