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ABSTRACT

To produce high fiber bread characterized with minimum
phytate phosphorous and moderate protein content, the
chemical contituents of commercial bread and low calories
bread were studied. Also, the distribution of phytate,
fiber and ash of red and white wheat kernels and their
nilling products were svbjected to different analyses.
Results shcwed that mocst of the phytate was found in the
germ and coarse bran. White wheat shorts was chosen because
of its low phytate phosphcrous and high fiber conternt in
addition to its palatability than coarse and fine bran.
Factors affecting rhytate hydrolysis (incubation. toastinag
and yeast addition), the rheological properties of mixing
shorts with whezt flcur and its nutritional censtituents
were studied. High fiber bread which contains 25% shorts
is the suitable formula due to its moderate fiber content.

INTRODUCTION

Fecent interest in dietary fiber arises from epidemio-
logical observation which iinked the take of plant fiber
in the diet with the prevalence of certain degenerative
diseases in industrizl societies. Wheat bran is suggested
as a source cf dietary fiber since it is not expensive
and is well accepted by consumers (Southgate et al., 1976).
According to Schweizer et al. (1984), wheat bran contains
6.2% ash: 43.4% dietary fiber; 4.2% sugars; 18.7% starch;
6.2% lipids and 1€.9% protein.

From the nutritional point of view, reduction of wheat
bran phytate is favourable due to its combinaticn with
divalent metals (e.g. 2%n and Fe) to form compounds with
low solubility which are not readily abscrbed from the
intestine (Harland =and Rariand, 1980). Also they reported
that yeast phosphatase hydrolize phytate to ortho phosphate

and inositol. Therefore, they - observed that increasing
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the oamount of yeast or extending the fermentation time
reduce the phytate content.

Phytase is also present in bacteria, yeasts and fungi.
The dJdisappearance of phytate and the ccncurrent appearance
of inorganic phosphate in yeast-rajsed bread wess ohserved
by several investigators (Ilarland and Earland, 1980;
Tangkongchitr et 2al., 1981 and Nayiri & Markakis, 1983).
wang et al. (1980), found that the optimum pH of the phytase
enzyme was 5.3 as an acid phosphohydrolase and its maximum
activity was at 50°C. Also, the enzyme is fairly stable
over pH ranced from 3.5 to 7.8 at 25°C.

This study was designed to investigate the factors
affecting phytate content in a trial to produce high fiber
bread characterized with minimum phytate rphosphorous and
moderate proteirn content.

MATERIALS AND METHODS

Samples of commercial common bread and hich fiber
bresd were obtained from different sources ard subjected
to comparative study regarding moisture, ash, crude protein,
dietary fiber, 1lipids, available carbohydrates, phytate
phosphorcus contents and calories.

The whole grains of imported red and white wheat
(Triticur aestivium L.) varieties in addition to their
flour (72 and 62% exraction rate) red dogs, shorts, fine
cocarse tkran and wheat germ were prepared at Research and
Experimental Lab. North Cairo Milling Companv.

1- Cherical analysis:

Moisture, ash, crude protein (N X 527) lipids and
reducing and non reducing sugars were determined according
5. R 0. B:C (1980). Starch was determined enzviratically

usging diastase enzyme as mentioned by Kerr et al. {(1851).
Crude fiber was carried out according to Rafai (1965),
while, dietary fiber was calculated using the following
equation.

Dietary fiber = 106 - (total protein + sugars + starch
+ lipids + ash)

Phytic acid was determined accoréing to Lopez et al.,
(1963). Total calories were calculated using the eguation
mentioned by Yadkin and Offord (1980).
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E = 4 (% protein + % carbchydrate) + 9 x fat
Where E = energy as calories per 100 grams

2- Rheological properties:

The rheological properties of the doughs were carried
out wusing a Farinograph and Extensograrh tests according
to A.A.C.C. (1962;.

Preparation of bread:

The suggested fcrmula was prepared by mixing shorts
(15, 25, 40 and 50%) with patent fiour, sodium chloride
1% as well as yeast of 2% and water (according to Farinograph
absorption). The previous ingredients were mixed and fermen-
ted for 60 minvtes at 30°C then the doughe were cutted
to equal pieces, placed on trays, fermented for another
30 minutes and baked at 230°C.

RESULTS ARD DISCUSSION

The results reported hereir deazl with (a) The chemical
aralysis of ordinary bread and low calories bread available
in the Egyptian market ané (b} The possiblity of producina
high fiber bread with low rhytate content. :

a- Analysis of commercial ordinary bread and low calories
bread:

The chemical constituents of commercial bread and
low caleories bread obtained from different sources of the
local market are presented in Tabie (1). Europian white
bread contained higher crude protein and carbohydrate rates
than balady bread. Balady bread was characterized by its
higher ash, fiber and phytate phosphorous content due to
the addition of fine bran to the lecaf. From enercetic stand
voint, Eurcpian white bread had@ higher calories conten:
than other samples under investigation.

Ter Tup tust had lower; moisture; crude protein; dietary
fiber and phvtate phosphorous and higher; ash, lipids anad
rbohdrates content than other Regime tust. FKigh lipids
nte in Europiazn white, Tep Tup Regime tust bread could
rttributed to the o0il which added to the pan while baking
revent bread stickness.

Short bread showed some differences in its chemical
¢nstituents. Ash carbohydrates and phytate phosphorous
were higher in short bread of Great Cairo Company while,
Protein and lipids were higher in North Cairo short kread.
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Higher protein content of Regime tust and flatend
short (1) bread could due be to the use of gluten in bread
making. The low biological protein value may harm the kidney
specially patients who suffer from renal disease (Davison
&t als, 1975F.

Carbohydrates percentage in low calories bread were
lower than white or balady bread, reduction was not enough
because it contained more than 50% carbohydrates (Anon,
1978) and calcries reduction were 16.5-18.4%.

As shown from table (1) as phytate phosphorous increased
fiber content increased and calories content decreased.
Shorts (2) bread had the iowest calories and highest fiber
and phytate contents. Phytate ion chelates with several
elements including copper, zinc, cobalt, magnesium, iron
and calcium (Harland ané Harland, 1980). Therefore, it
is favourable tc proudce high fiber bread with low phytate
and available carbohydrate content.

b- Production of high fiber bread with low phytate content:

7o acheive this cocal, wheat milling products were
analysed to determire their phytate phosphorous, ash and
dietary fiber content in order to choose a fiber sovrce
which contains high fiber and less phytate.

I- Chemical Analysis:

1-1- Distribution of thytate, fiber and ash contents in
red and white kernels and their milling products:

Data reported in table (2) indicate that red wheat
kernels contained highesr amounts of phytate phesphorous,
crude fiber and ash content than white kernels. Also, red
wheat kernels milling proudcts had higher phytate, crude
fiber and ash content than white wheat kernels. Flour of
72% extraction rate from both wheat types shewed almost
close ratios comparing with the other milling products.
Coarse bran ccntained hicher, phytate, crude fiber and
ash content. White wheat germ had the highest phytate and
ash contents. These results indicate that most of the phytate
is iocated in the germ and coarse bran. The obtained data
are in agreement with those reported by O'Dell et al.,
(1972) and Kent, (1983}.

The ratio between phytate phosphorous and fiber was
higher in red wheat fine bran and shorts than in white
fine bran and shorts. Accerding to the obtained results,
white shorts was chosen as a source cf low phytate phospho-
rous and high fiber content. Also, white wheat shorts of
produced from wheat kernels low ash content is mere palatable
fcr man than coares and fine bran.
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1-2- Factors affecting phytate hydrolysis:
In order tc reduce phytate content in wheat shorts,
incubation, toasting and veast addition were studied.

1-2-1- Effect of incubation:

The results concerning the effect of incubation on
ite and red wheat shorts by using tap water (pH 6.8-7)
i acetic acid solution (pH 4.3) at 30, 40 and S0°C for
3,3 and 4 hours are shown in table (3). Phytate phosphorous
oss increased by increasing time at all incubation tempe-
ratures for both tap water and acetic acid solution {Phytase
activity of white shorts was higher than that of red sherts).
The highest loss percentage was obtained after 3 hrs. by
using tap water at 40°C for white wheat shorts and 4 hrs
at 40°C for red wheat shorts. These results indicate that
tap water had higher favourable effect on shorts incubation
at different temperatures and periods. These observations
ore in agreement with those reported by Wang et al., (1380).

—

et

—-2-2- Effect of tecasting:

Results in tabie (4) show the effect of toasting trect-
s o©n phytate phosphorous loss. Toasted bread which
ontained 15 and 25% shorts showed almost the same rkyvtate
percentages while that containing 40 and 50% short
shcwed lower phyvtate loss percentzges. The results indicate

t toast treatment reduces rphytate phosphorous conternt
ecially at low shorts addirion (less than 25%) then the

tate

1

=
®
=)

0
0
n

loss was very slow which may be due *to the thermal
uctive effect of phosphatase enzyme.

The obtained results indicate that toasting had a
limited effect on phytate destruction rate. These results
are in agreement with those repcrted by De Boland et ai.,
(1975) and Wozenski and Woodrun (1975).

1-2-3- BEffect of veast fermentation:

Data in table (3) show the effect of yeast on phytate
rhosphiorous lcss in the bread which contains 25% shorts
with the following treatments:

1- 2% yeast added at miving of inaredients.

2- 2% veast added at mixing and bread toasted.

3- 2% yeast added at mixing of the incubation shorts
+ flour + salt.

e 2% yeast (from flour + shorts) added before incubation.

The relevant results of these different factors are
present in table (5} which indicate that incubation of
shorts for two hrs. before yeast addition showed the highest
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value of phytate dJdestruction. This observation may be due
to the extend ng tiw: of the hydrolysis (two hrs. incubation
plus 1.5 hrs. fermentation}. On the other side, the addition
of yeast to shorts bLkefore incubation showed the lowest
value of phytate destruction. This may be due to the hinde-
rirg. efifect of yeast additiocn on phytate activity. The
obtained results ir this respect are in agreement with
those rerorted by Harland and Harland (19890) and
Tangkongchiter et al., (1981

1

o

II- Rheological Properties:

Farinograph test:

The efisct of mixing shorts (15, 25 and 40%) with
wheat flour on farinograrh test is shown in table (€6) and
illustrated in Fi g. (1). Abscrpticn ratio, dough development
time, arrival tim stability and valorimeter vziues were
increased while, d >ugh weaking was descreased as mixed shorts
increased. Such trend cculd be attributed to the high water
absorpticn cf bhemiceliulose (Pentcsane) content of bran
{Pefai, 1965) In fact shorts addition weaken the dough
due to gluten dllL*'”n and to its particles effect on gluten
hearing., However, wezkino the dough is a result of the
reak down <of gluten network asfter elapsing appropriat
n1xing tine,

kO
it

om

a

o’
o

2]

Extensorgaph test:

The results in tablie (7) proved that dough extensi-
bility, resistance to extensicn, strength value and propor-
ticnal nuniber were decreased as the added shorts increascd.
‘Shorts addition weakened dough strength and hence, it is
expected to produce bread of =maller volume than that of
.100% whest flour. 2Also, dough strength value reducti
could be due *to dough gluten dilution.

nal Constituents:
able tY ffect cof shorts addition (15,
2% and 4%%) conn the nutritional onstituents c¢f the high
&

iker hrecad rproduced by the new buggested technigue. The
suggested high firer bread showed a negative relaticnship
betwean its calcries and its ash; crude proteir, distary
fiber and lipids content. Also, it showed & fcsitive
relationhsip betwe2n its calories and available carbohdyrate
content. These results revealed that the suggested shorts
bread is icwer in its phytate content than any cther commer-
cial high fikber bread due to phytase activity during shorts
incubation bef i . Alsc, from the nutriticnal poirt

of view }e:s rhy is to high availability of divalent
metals (U'Dell et &l., 127z and Rent, 1983). As general

a
fiber bread which contains 25% shortes

ct
D"
o

oy
[
2

conclusion
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is prefered than others (15 and 40% shorts) due to its
moderate amount of fiber. Also, its extensogram properties
chowed that addition of high shorts weakened dough strength
and prcduced smaller bread volume.
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