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Abstract: Five treatments of composite flours along with control were prepared
by supplementing soy flour in wheat flour @ 1.5, 3, 4.5, 6 and 7.5% to improve
nutritional quality of chapattis with respect to minerals (Ca, Mg, Fe, Zn, Mn and
Cu) and phytic acid. Composite flours and chapattis were analyzed for their
mineral and phytic acid content to assess the changes as a function of baking.
Supplementation significantly increased mineral content of flours and this
increase was also indicated in chapattis prepared from their respective flours.
There was a decrease (20%) in the phytic acid content of the chapatti samples
during baking. Sensory evaluation of the chapattis showed that chapattis with
4.5% replacement of wheat flour with soy hulls were accepted by the panel of
judges.
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INTRODUCTION

Soybean has healthful nutrient profile and can be used in a variety of
foods to promote desirable health effects [USDA 1986]. The bioavailability
of the minerals in various soy foods is still under investigation mainly due
to the presence of phytic acid in such foods which bind minerals,
particularly zinc and iron and decrease their absorption. However, when
soy is eaten as part of varied diet, mineral status is not likely to be a
problem [USDA 1986, Heaney et al. 1991].

Wheat flour is a staple food of Pakistani people and an average intake is
318 g per person per day. More than fifty percent of the total energy
intake is derived from wheat flour [OMNI 1996]. Wheat is principally used
for the production of unleavened flat bread locally known as Chapatti in
Pakistan. Chapattis are least expensive and utilize almost 90% of the
total wheat produced in this region [Siddique 1989]. Micronutrient
deficiency in Pakistani population has been widely reported. With respect
to anemia, 25.5 % mothers had moderate (23.7 %) to severe (1.8 %) iron
deficiency anemia while 45 % had iron deficiency and 29.4 % had anemia
while zinc deficiency has been found in malnourished children and in
children suffering from persistent diarrhea [Anonymous 2002]. The zinc
deficiency has been reported in 54.2% preschool children [Paracha and
Jamil 2000].

The phytic acid is a metal chelating agent and has the ability to bind
certain dietary minerals such as Fe, Zn, Mg and Ca by forming insoluble
compounds in the intestine and render them unavailable for the
performance of physiological functions. Most of the mineral contents in
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wheat are tied up with Phytate to form complexes and ultimately make the
wheat nutritionally inferior. The whole wheat meals contain 0.30% and
bran contains 5% phytate [O’ Dell et al. 1972, Lolas et al. 1976].

The composite flour technology plays a vital role to complement the
deficiency of essential nutrients in wheat. Legumes and pulses are good
sources of proteins, some essential amino acid and minerals. Soy hulls
are the by-product of soybean and can be used as source of the minerals
in wheat flour.

The present study was designed to explore the opportunity of
supplementing wheat flour with soy bran in order to enhance the
nutritional quality of chapatti with an added advantage of sufficient supply
of fiber in the diet.

MATERIALS AND METHODS
PROCUREMENT AND PREPARATION OF RAW MATERIAL
The soybean purchased from Oil Seed Section Ayub Agricultural
Research Institute Faisalabad, was thoroughly cleaned, steeped in water
for one hour at 100 °C, de hulled and then dried in an oven at 100 °C to
remove moisture. The soy hulls thus obtained were ground through
cyclone mill to get soy hulls powder.

PREPARATION OF COMPOSITE FLOURS
The composite flours were prepared by blending wheat flour with soy
bran as given below:

Treatments To T, T, T3 Ty Ts
Wheat flour % 100 98.5 97.0 95.5 94.0 92.5
Soy hulls % ---- 1.50 3.00 4.50 6.00 7.50

PRODUCTION OF CHAPATTIS FROM THE COMPOSITE FLOUR

The flours were kneaded by hand for 30 minutes before the chapatti
preparation. The chapattis were baked on griddle at 210°C for 1-2
minutes as described by Haridas et al. [1986].

MINERAL CONTENT OF COMPOSITE FLOURS AND CHAPATTIS

The mineral content (Ca, Mg, Fe, Zn, Mn and Cu) in composite flour and
chapatti samples was estimated by using Atomic Absorption
Spectrophotometer (Perkin Elmer-100) as described in AOAC [2000]. The
samples were wet digested according to the method reported by Richard
[1969]. A sample weighing 0.5g of the flour was digested in 100 mL
conical flask adding 10 mL HNO; at 60-70 °C for 20 minutes and then
digested with 5 mL HCIO, at 60-70 °C for 20 minutes and subsequently
temperature was raised to 195 °C till the sample was transparent and
reduced to 1-2 mL. The digested samples were diluted in a volumetric
flask with deionized water. The chapatti samples were digested in the
similar way. These samples were then loaded to Atomic Absorption
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Spectrophotometer and concentration of elements was estimated. The
difference in content of Ca, Mg, Fe, Zn, Mn and Cu in soy supplemented
flours and chapattis prepared from their respective flours was estimated
to assess the impact of heat treatment on these minerals.

PHYTIC ACID CONTENT OF COMPOSITE FLOURS AND CHAPATTIS
The phytic acid content in soy supplemented wheat flours and their
chapatti samples were determined by the method described by Haug and
Lantzsch [1983]. Phytate reference solution, ferric solution and 2-2
bipyridine solutions were prepared as required in the procedure. The
extract measuring 0.5 mL of was taken through pipette in the stopperd
test tube. One mL of ferric solution was added and stoppered properly for
heating in the water bath for 30 minutes. After cooling in the ice water for
15 minutes, it was brought to room temperature. Transferred 1 mL of the
supernatant in another test tube and added 1.5 mL of 2-2 bipyridine
solutions. Absorbance was measured at 519 nm against distilled water
(CECIL-7200) and phytic acid content was calculated accordingly through
phytic acid standard curve.

SENSORY EVALUATION OF CHAPATTIS

The chapattis prepared from soy supplemented flours were presented to
a panel of judges and sensory evaluation was carried out for colour,
flavour, taste, texture, chewability, foldability and appearance according
to methods described by Land and Shepherd [1988].

STATISTICAL ANALYSIS
The data for each parameter were statistically analyzed as described by
Steel et al. [1997].

RESULTS AND DISCUSSION
The statistical results regarding the mineral content of composite flours
(Table 1) indicated a pronounced increase with increasing concentration
of soy hulls in the flours. The concentration of these minerals in
supplemented flours correlated with the quantity of the soy hulls added to
these flours, as the soy hulls are a significantly rich source of these
minerals.

Table 1: Mineral content (mg per 100g) of composite flours.

Treatments Ca Mg Fe Zn Mn Cu
To 46.50" 153.00 4.40° 3.40" 3.53 0.63"
T, 58.22° 177.44° 4.68d° 3.57° 3.62° 0.80°
T, 69.93° 201.89" 4.95¢" 3.75¢ 3.72° 0.97°
Ts 81.65° 226.33° 5.23 3.92° 3.82° 1.15°
T, 93.36" 250.77° 5.50%" 4,09 3.91° 1.32°
Ts 105.08? 275.21° 5.78° 4.26° 4.01% 1.49°
Overall Mean 75.79 214.10 5.09 3.83 3.77 1.06
To WF 100 %, T, WF 98.50 % + S.F 1.50 %, T, WF97.0% + S.F 3.00%
T; WF955% + S.F4.50% T, WF94.0% + S.F 6.00% Ts WF 92.5 % + S.F 7.50%
WF = Wheat Flour SF =Soy Flour

Means sharing similar letter are statistically non significant.
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The minimum iron content was observed in control (To) while the
maximum iron was observed in Ts as given in Table 1. The addition of
1.50 % (T,) did not exert any significant effect on iron content of the
flours. Likewise, increasing soy hulls concentration from 6.00 % (T,) to
7.50 % (Ts) indicated a non significant change in iron content of the
composite flours. Thirty one %t more iron was available in the flours on
adding 7.5 percent soy hulls (Table 1). Similar changes were observed for
the concentration of Ca, Mg, Zn, Mn and Cu content of different
composite flours. The statistical results revealed that iron content of
chapatti increased as a function of baking (Table 2). There was an
increase of 7.47 % in iron content of chapatti as a result of heat treatment
calculated as difference in conc. of iron in flours and their respective
chapatti samples (Table 3). Similarly, there was an overall increase in Ca,
Mg, Zn, Mn and Cu as indicated in Table 3. The mineral analysis of soy
hulls and wheat flour revealed that soy hulls contain higher amount of
mineral (Fe, Zn, Mn, Cu, Ca and Mg) than wheat flour. The mineral
contents of wheat flour were increased by the supplementation. Rawat et
al. [1994] stated that soy supplemented chapattis have higher level of Ca
and Fe than prepared from whole wheat flour. Magbool et al. [1987]
reported that Ca, P and Fe, content of wheat rotis was increased with
supplementation, which is in line with the present study. The results
showed that the mineral content of chapattis increased slightly. The
analysis of variance results showed a non significant difference in the
phytate content of flours and chapattis as indicated in Table 4. However,
the treatment effect was found to be significant both in supplemented
flours and chapattis prepared from these flours. The lowest values (1.39
and 1.07 %) for phytic acid content were observed in flours and chapattis
respectively (control) while the highest concentration (1.77 and 1.36 %)
(Ts) of phytic acid was noted in flours and chapattis respectively. There
was a decrease of 22.78 % in phytic acid content of chapattis when
compared to composite flours (Table 4). Phytate was reduced during
bread making process to a substantial extent as a result of degradation in
which P6 (Hexainositol phosphate) and P5 (Pentainositol phosphate)
were converted into their lower product that are P4 and P3 (Inositol with 4
and 3 phosphates respectively). P4 and P3 have lower ability to bind
minerals as compare to P6 and P5. Dagher et al. [1987] stated that 32%
of original phytic acid was lost during Arabic bread preparation containing
different levels of bran.

The phytic acid content of a composite flour increased with an increase in
soy hulls supplementations as shown in Table 4. The increase in phytic
acid content was because of the fact that it is concentrated in the hulls
(bran) as compared to the endosperm. Magbool et al. [1987] found that
supplementation increased the phytic acid contents of wheat rotis.
Mameesh and Mamta [1993] stated that Arabic flat bread prepared from
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whole wheat flour has 72% higher phytic acid than from white flour due to
high proportion of bran in the whole wheat flour.

Table 2: Mineral content (mg per 100g) of chapattis prepared from composite flours.

Treatments Ca Mg Fe Zn Mn Cu
To 48.13" 158.36' 4.73 3.66' 3.79° 0.67°
T, 60.25° 183.65° 5.03° 3.84° 3.88% 0.86°
T, 72.38° 208.95" 5.32¢ 4.03° 3.99% 1.04°
Ts 84.50° 234.25° 5.62° 4.21° 4.09™ 1.23°
T, 96.63" 259.55" 5.92° 4.40° 4.20® 1.41°
Ts 108.75% 284.84° 6.21° 4.58% 4.30% 1.60°
Overall Mean 78.44 221.60 547 4.12 4.04 1.14

Means sharing similar letter are statistically non significant.

Table 3: Effect of baking on mineral content (mg per 100g) of composite flours

Mineral Composite Flour Chapatti Difference (mg per 100g) % Increase
Ca 75.79 78.44 2.65 3.50
Mg 214.10 221.60 7.5 3.50
Fe 5.09 5.47 0.38 7.47
Zn 3.83 4.12 0.29 7.75
Mn 3.77 4.04 0.27 7.16
Cu 1.06 1.14 0.08 7.55

Table 4: Table of mean for phytic acid (%) content of composite flours and chapattis

Treatments Flour Chapattis

e e
T Lare L15e
T, 1.54 1.19%
Ts 1.62" 1.25"
Ts 1.69% 1.30%
Ts 1.77% 1.36°

Overall Mean 1.58 1.22

Means sharing similar letter are statistically non significant.

Tangkongchitr et al. [1981] reported that in whole wheat pup, the
cumulative loss of phytates phosphorous after fermentation, proofing and
baking were 16, 19 and 22.5% respectively. The findings of Anjum et al.
[2001] reported reduced phytic acid during baking of bread and chapattis.
There was a non significant difference in To and T; for most of the
sensory characteristics of the chapattis prepared from soy-supplemented
flours. However, an addition of 3% of soy hulls significantly affected these
sensory characteristics of chapattis. The scores assigned to colour,
flavour, taste, texture, chewability, foldability and appearance of chapattis
made from different flour samples have been presented in Table 5. These
sensory characteristics of chapattis were affected by treatments. There
was a significant difference for scores assigned to chapattis prepared
from supplemented and non-supplemented flours (T, and Ts) pertaining to
these sensory characteristics. Increasing concentration of soy hulls
decreased the scores for these sensory parameters. The colour of the
chapattis was particularly affected as a function of soy hull
supplementation. It was the colour of the hull that was indicated in the
chapattis through flours. However, the overall scores for these
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parameters indicated that the chapatti assigned the lowest score were not
even rejected by the panel of judges. The supplemented chapattis up to
4.5% were acceptable for all characteristics except for slight darkening in
colour (Table 5).

Table 5: Scores for sensory characteristics of chapattis prepared from composite flours.

Treatments Colour Flavour Taste  Texture Chewability Foldability Appearance

To 7.0° 8.0° 7.5 8.0° 7.5 7.5 7.0°
T, 7.0° 7.5% 7.5% 7.5 7.0% 7.0% 7.0°
T, 6.5 7.0° 7.0 7.0° 7.0° 7.0® 6.5
Ts 6.0° 7.0° 6.5° 6.0° 6.5 6.5 6.0°
T, 45° 5.5° 5.0° 5.0° 5.5° 5.0° 4.5°
Ts 4.0° 5.5° 5.0° 45 5.0° 45° 4.0°
Overall Mean 5.83 6.75 6.42 6.33 6.42 6.25 6.00
CONCLUSION

The present study revealed that micronutrients and phytic acid increased
by supplementing wheat flour with soy hulls. The mineral content
increased considerably during baking while phytic acid showed a
reduction in flour samples. This decrease in phytic acid is suggestive of
partial reduction of phytic acid during baking of chapattis.
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