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ABSTRACT

The effect of malt flour and a-amylase on wheat flour pan bread was studies.
Wheat flour 72% extraction was mixed with 2,4 % and 6% malt flower and 40,60 and
80 ppm a-amylase to study the effect of there addition on dough quality and quality of
pan bread prepared from treated dough. Farinograph parameters showed decrease in
water absorption stability, development time and increase in dough weakening in
treated samples compared with the control samples. Amylograph parameters as
maximum viscosity, viscosity at 90°C, viscosity at 50°C and set back were decreased
with increasing the different additions of malt flour and a- amylase. Sensory
characteristics of pan bread and volume, specific volume, were increased in all
treated samples. Also, alkaline water retention capacity was increased with increasing
the storage periods. From these results it can be concluded that pan bread produced
from wheat flour mixed with 4% malt flour and 80 ppm a- amylase gave the best
results.
Keywords: a- amylase — maltflour- pan bread — farinograph — amylographi — bread

baking.

INTRODUCTION

In Egypt, wheat is the most widely consumed crop for bread making.
Wheat production is about 6.5 million tons annually (1999-2000) (Zakaria
2001). a- amylase is classification an endoglucosidase that cleaves the a-1,4
glucosidic bond of the substrate at internal positions to yield dextrins and
oligosacchrides with the CL-OH in the a configuration (Wong, 1995). The
falling number of 72% extraction flour was 350 sec, liguefaction number 20
and sedimentation 59.7cm. (Bedeir 2004), the effects of a- amylase on
farinograph results showed that all treatments of a- amylase significantly
decreased the value of water absorption compared with the control sample,
the mixing properties of dough significantly changed. All the treatments of a-
amylase significantly shortened the development and stability times of dough.
However, all the treatments of a- amylase significantly increased the values
of the extensibility (R /E) after test time 135 min. All the treatments of a-
amylase clearly weak the dough properties just after mixing but the
extensograph data clearly show that a- amylase improved the dough properly
during fermentation. (Maeda et al. 2003). Bread was characterized by
compression tests, light microscopy (LM) and X-ray measurements. a-
amylase reduced firming rate of bread on ageing. LM revealed that amylase
and amylopectin phase separated within the starch granules and that freshly
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baked control bread. Amylase containing bread exhibited strong birefringence
in the amylase rich region of the granules directly after backing which did not
significantly increase during ageing. The enzyme hindered the retrogradation
of amylopectin as X-ray diffraction indicat that the enzyme induced low levels
of starch crystallinity which did not change during ageing. It is hypothesized
that the antistaling effect of the amylase is based on the capacity 10 partially
degrade amylopectin and, by this, to hinder its re crystallizatioin. Conversely,
the enzyme slightly degrades amylase by an endo-mechanism which, in turn,
promotes rapid formation of a partly crystalline amylase network in fresh
bread and kinders amylase rearrangements during ageing.(Hug-lten et
al.2001). Addition of alpha-amylases and malt to bread produced low
moleculer weight dextrins from starch by hydrolysis. Its effect on starch
retrogradation and considered anti-staling agents for retardation of bread
staling (Duran et al.,2001).

This study was carried out to investigate the effect of adding a- amylase and
malt flour on the quality of pan bread and the rheological properties of wheat
flour 72% extraction. Sensory properties of fresh resultant bread, storage
period for 24, 48 and 72hrs were determind.

MATERIALS AND METHOD

Materials

- Hard wheat flour (Triticum aestivum) 72% extraction was obtained from the
South Cairo Mills Company, Cairo, Egypt.

- Malt grains (two raw barely malt) (Hordium acstivum): was obtained from
Pyramids Brewery Company, Cairo. The samples were milled in willy mill to
pass through 60 mesh and stored at 5°C until used.

- Alpha amylase powder (Fungal Amylase): was obtained from EL-
Gomhouriah Medicinal Company, Cairo, Egypt.

- Yeast (Saccharomyces cervisiae): was used in dough preparation.

- Salt was obtained from local market.

Methods

e Blends:

Blends of wheat flour samples, supplemented and fortification with
malt flour and added a- amylase were used to make pan bread as indicated
in the following Table(1).

Table (1): Blends wheat flour 72% ext. with malt flour and a- amylase to
make pan bread.

Samples Blends composition

Control Wheat flour of 72% extraction

98% wheat flour of 72% extraction + 2% malt flour

96% wheat flour of 72% extraction + 4% malt flour

94% wheat flour of 72% extraction + 6% malt flour

100% wheat flour of 72% extraction + 40ppm a- amylase

100% wheat flour of 72% extraction + 60ppm a- amylase

OO |WIN|F-

100% wheat flour of 72% extraction + 80ppm a- amylase
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e Pan bread preparation : The straight dough method was carried out
according to the method described by A.A.C.C (2002).
e Physical properties for pan bread:
*Volume : The volume of pan bread was determined by rape seeds
displacement according to the method of A.A.C.C.(2002).
* Specific volume: specific volume was calculated according to the
method of A.A.C.C.(2002) using the following equation:

o Weight (gm)
Specific volume =

Weight (gm)

e Sensory evaluation of pan bread: pan bread was evaluated for sensory
characteristics by ten panelists from the staff of bread and pastry, Res. Dept.
Food Tech. Res. Agric. Inst., Res. C enter. Giza, Egypt.

The scoring scheme was established as mentioned by A.A.C.C.(2002) which
tabulated in Table (2).

Table (2): Pan bread score card.

Property Maximum score
Appearance 20
Color of crust 15
Color of crumb 15
Crumb texture 15
Flavor 15
Taste 20
Total scores 100

The average of total score was converted to a descriptive category
as follows:

Very good (V.G 90-100

Good (G)) 80-89

Satisfactory (S) 70-79
Questionable (Q) Less than 70

Chemical composition of materials (Moisture, crude protein, ether
extract, ash content and crude fiber) were determined according to the
methods of (A.O0.A.C.2002) and total carbohydrates was calculated by
difference.

*Determination of falling number (FN): Falling number was determined
according to the method described in (A.A.C.C 2002). The liquefiction
number was calculated as follows: 6000

Ligquefiction number EN-50

¢ Determination of alkaline water-retention capacity (AWRC) for flour:
It was determined according to A.A.C.C.(2002).
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- Farinograph test: The parameters were taken from the farinograms as
described in the A.A.C.C.(2002) .

- Amylograph test: A barabender visco-amylograph (Barabender type
2648813 OGH West Germany) according to the method described in the
A.A.C.C.(2002) .

- Alkaline water retention capacity: The staling rate of bread was
determined by measuring the Alkaline Water Retention Capacity (AWRC)
according to the method described by A.A.C.C.(2002).

-Struct-o-graph method (mechanical test): Compressibility (softeness):
Represented the length of the curve in (mm) from the start until the top of
the curve (Baker et al.,1988; Bedeir, 2004).

- Percentage change in compressibility: calculaters from following
equation

Cil-C2

% change in compressibility =

Where C1= Compressibility at zero time in (mm).
C2= Compressibility after period of storage in (mm).

- Statistical analysis: was done according to Snedecor and Cochran
(1980).

RESULT AND DISCUSSION

The results presented in Table (3) showed that the wheat flour 72%
contained high value of protein, and low values in ether extract, ash and
Crude fiber. Total carbohydrate was high in malt flour 87.11% and was low in
72% flour extraction 83.25%. The data are in the same line with that obtained
by Mohamed (2000).

Table (3): Chemical composition of extraction flour 72% ext.and whole
malt flour (on dry basis).

. Ether Crude Total

Sample Protein extract Ash fiber carbohydrates
Wheat flour 72% 13.7 1.6 0.56 1.8 83.25
Malt flour 8.59 0.56 1.82 1.92 87.11

The obtained data in Table (4) showed that when the amount of a-
amylase and malt flour increased, the values of sedimentation test,
sedimentation value and alkaline water retention capacity of all tested
samples decreased, this might indicate that the amount of granules starch
binding with gluten to form network. The alkaline water retention capacity
used for determining baking properties of wheat flour which is related to
protein quality and quantity which reported by Miller (1988) and Sollars
(1972).
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Table (4) : Effect of malt flour on sedimentation test, sedimentation
value and alkaline water retention capacity in wheat flour 72%

extraction.
Sedimentation | Sedimentation Alkaline \_Nater
Sample retention
test% value % ;
capacity (%)
Control (72% extraction flour) 59.70 5.30 87.30
72% extraction flour + 2% malt flour 59.30 5.28 87.10
72% extraction flour + 4% malt flour 56.70 5.10 86.20
72% extraction flour + 6% malt flour 57.20 4.80 84.80
72% extraction flour +40 ppm a- amylase 58.60 5.10 86.00
72% extraction flour +60 ppm a- amylase 57.00 4.70 84.50
72% extraction flour +80 ppm a- amylase 56.20 4.50 83.60

The present data reported in Table (5) showed the effect of adding a-
amylase and malt flour on the Farinograph parameters of 72% extraction flour
dough. It could be noticed that the water absorption of dough was clearly
decreased with increasing the added amount of malt flour and a- amylase .
The low water absorption of flour may be due to a- amylase and malt flour
hydrolysis the starch which able absorp the water bond interaction with
proteins to be network. This result are in agreement with those obtained by
Mathewson (1998) . From these results, it could be observed that arrival time
was increased in 72% flour extraction from 1.0 to 1.5 min for control and malt
flour respectively. Also, addition a- amylase increased arrival time. While,
development time decreased after adding 2.4 and 6% malt flour and 40,60,80
ppm a- amylase compared to control. These results in the same line with EI-
Farra et al.(1983).Weakening of dough was increased with increasing the
added levels of malt flour and a- amylase. These results are close with the
results reported by Maeda et al.(2003) concerning dough stability it was
decreased from 10 to 2.5 min with 6% malt flour and 2.5min. with 80ppm a-
amylase.

Table (5): Effect of adding malt flour and a- amylase to 72% flour
extraction on Farinograph parameters.

Farinograph properties
Samples water | arrival |Development|stability| Ve2king of
abSOIPt 14 e (miny | time (min) | (min) | 90u9N
on % (B.U.)
Control 100% flour of 72%
extraction 61.0 1.0 7.0 10.0 70.0
88% flour of 72% extraction + 2% 505 15 4.0 70 100.0
malt flour
0, 0, i 0,
96% flour of 72% extraction + 4% 57.0 15 T 6.0 120.0
malt flour
94% flour of 72% extraction + 6%
malt flour 52.5 1.5 2.0 2.5 130.0
100% flour of 72% extraction + 40 56.0 10 4.0 9.0 20.0
ppm a- amylase
100% flour of 72% extraction + 60 54.0 1.95 35 8.0 20.0
ppm a- amylase
0, 0, q

100% flour of 72% extraction + 80 53.5 150 15 25 85.0
ppm a- amylase
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Effect of adding malt flour and a- amylase to 72% extraction on
amylograph parameters:

The presented data in Table (6) explained that the obtained maximum
viscosity (B.U.) for tested sample 72% extraction with malt flour and a-
amylase with different levels were decreased with any increasement of
adding malt flour and a- amylase to wheat flour samples. These may be due
to form sugar bridges between starch chains which chang the shape and
conformation of heliX of starch molecules. These results are in a parallel with
those obtained by Tolstoguzov (1997).

Table (6): Effect of added a- amylase and malt flour on the set back of
dough for 72% wheat flour extraction.

Maximum . . Set
. - Viscosity at

Samples viscosity 50°C(B.U.) back

(B.U.) T (B.U.)
Control 100% flour of 72% extraction 485 440 45
88% flour of 72% extraction + 2% malt flour 50 15 35
96% flour of 72% extraction + 4% malt flour 25 25
94% flour of 72% extraction + 6% malt flour 25 25
100% flour of 72% extraction + 40 ppm a- amylase 470 440 30
100% flour of 72% extraction + 60 ppm a- amylase 455 440 15
100% flour of 72% extraction + 80 ppm a- amylase 430 440 10

- Effect of adding malt flour and a- amylase on the physical properties
of pan bread:

Weight, volume and specific volume of pan bread prepared from
wheat flour 72% extraction and different levels of malt flour and a- amylase
were studies and the obtained results are illustrated in Fig.(1). From these
results, it could be observed that volume and specific volume increased
gradually with increasing the levels of malt flour and a- amylase. While weight
decreased compare control with addition a- amylase. These result are in
agreement with Bajwa (1990). Also, Maeda et al.(2003) mentioned, that
addition mutant a- amylase to the ingredients increased the specific volume
of pan bread.

- Effect of adding malt flour and a- amylase on the sensory evaluation of
pan bread:

The data presented in table (7) showed the effect of adding malt flour
and a- amylase with different levels to 72% extraction wheat flour on sensory
characteristics of pan bread from the presented resulted could be noticed
that adding 2,4 and 6% of malt flour show a significant difference between the
control sample and treatments in texture of crumb and flavor, concerning
crumb color crust general appearance and taste there were no significant
difference between control sample and treatments. It could be concluded that
the adding of 40, 60 and 80ppm of a- amylase could be recommended to
produce pan bread.
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Fig (1): Effect of adding malt flour and a- amylase on the pan bread of
weight, volume and specific volume .

Table (7): Effect of adding malt flour and a- amylase on the sensory
characteristics of pan bread.

General | Crust| Crumb Te>;tfure Taste [Flavour| Overall
Treatments |appearane| color | color ... |Degree
(15) (15) (15) cn&tign)b (20) (20) |acceptability

Control 13.08 |13.32| 13.62 | 13.72 |18.22|18.7% 90.52 (V)
2% malt flour 13.12 [13.32] 13.82 | 12.3" |18.24|18.7a 89.420 (G)
4% malt flour 13.22 |13.42| 13.42 | 12.6° |17.8a|17.9ap 88.32b (G)
6% malt flour 12.82 [13.32] 13.02 | 12.9° |17.42|17.9a 87.3ab (G)
40ppm camylase 13.6% [13.5%| 13.2, | 13.5% |18.72| 18.82 91.45 (V)
60ppm a-
amF;/FIJase 13.92 [13.58| 13.92 | 14.28 | 18.5%| 18.82 92.8a V)
80ppm a-
amF;/FIJase 13.22 [13.43| 13.42 | 14.32 | 18.42| 18.62 91.32 V)
L.S.D at 0.05 - - - 0.7414 - 07331 2.31

Significant at 0.05 (properties with the same letter are not different significantly), 90-100
V. good (V), 80-89 Good (G), 70-79 Satisfactory (S), Less than 70 Questionable (Q).
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Effect of adding malt flour and a- amylase on the alkaline water
retention capacity of pan bread:

Alkaline water retention capacity (A.W.R.C) of different levels of malt
flour and a- amylase used to prepare pan bread and AW.R.C% was
determined at different storage times zero, 12, 24, 48 and 72 hrs for pan
bread stored in polyethylene bags at 24°C. It could be noticed that the
(AWRC) was decreased with increasing the levels of malt flour. This may be
due to crystallization of amylase after baking process during bread storage.
These results agree with those of Stauffer (2000).

Table (8): Effect of adding malt flour and a- amylase on the alkaline
water retention capacity of pan bread:
Alkaline water retention capacity (AWRC %)

S After After After After
Additives |\ chosl 12hrs | *R.D% | 24 hrs | *R.D% | 36hrs |*R.D% | 72hrs | *R.D%
% % % %
Control 200.10 | 390.00 | 2.52 |376.00| 6.02 |365.33| 8.69 |315.60| 21.12

2% malt flour | 405.81 | 395.67 | 1.75 |382.21| 5.81 |375.46| 7.48 [327.75| 19.21
4% malt flour | 407.20 | 400.00| 1.76 [385.19| 5.41 |320.06| 6.67 |332.30| 18.39
6% malt flour | 400.10 | 393.96 | 1.53 |389.10| 2.75 |385.17| 3.73 |339.45| 15.16

40ppm a-

amnlase 32159 |378.22| 1.05 |318.00| 1.01 [325.22| -3.10 [326.31| -1.47
60ppm 32110 [311.11| 0.62 |32020| 0.28 | 35.10 | -1.25 |329.60| -1.71
amylase

80ppm *1330.40 | 329.10| 0.39 |330.10| 0.09 |335.01| -1.39 |336.40| -1.82
amylase

* R.D.= Rate of decrease.

- Compressibility softness of pan bread:

Compressibility as a measurement of mechanical test, i.e, texture softness
of pan bread were evaluated using structograph after baking (zero time) and
periodically during storage at room temperature. From the Tables (9,10), It
could be noticed that compressibility of all samples with malt flour were
decreased with increasing storage periods, it was clearly noticed that the
optimum added malt flour ratio (4%) had the highest compressibility
(120mm), and the lowest lost in its relative compressibility values with
advancing storage period at 24, 48, and 72 hrs., 25.3 , 8.8 and 5.9%
respectively, while the lowest compressibility (control) were 4.54, 2.72 and
2.50%, at 24,48 and 72 hrs respectively. These results are confirmed with
Baker et al. (1988) who measured bread crumb firmness using universal
testing machine.

Finally the foregoing results lead evidently to conclude that, the
crumb of bread aged, and the amount of force require to compress the crumb
increased, and the crumb firmness also increased the degree of
compression. These results are in agreement with Bedery (2004).
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Table (9): Compressibility of pan bread baked with different levels of

malt flour and a-amylase during storage at room
temperature (25°C £ 5° C).
- Compressibility (mm)  Storage period (hrs)
Additive (Fresh) zero 24 48 72
Control 116 115 113 79
2% malt flour 118 108 95 88
4% malt flour 120 115 100 97
6% malt flour 124 124 102 95
Control 100 98 95 87
40 ppm a-amylase 105 103 98 90
60 ppm a-amylase 109 106 110 99
80 ppm a-amylase 108 110 97 94

Table(10):Compressibility of pan bread baked with different levels of

malt flour and a-amylase during storage at room
temperature (25°C £ 5° C).
. Storage period (hrs) Compressibility %
Additive (Fresh) zero 24 48 72
Control 0.0 4.54 2.72 2.72
2% malt flour 0.0 23.80 6.80 5.70
4% malt flour 0.0 25.30 8.80 5.90
6% malt flour 0.0
Control 0.0 4.99 4.72 4.22
40 ppm a-amylase 0.0 6.79 6.99 7.85
60 ppm a-amylase 0.0 12.71 20.52 21.19
80 ppm a-amylase 0.0 1.81 2.72 3.64
REFERENCE

A.A.C.C (2002). Approved Method of American Association of Cereal
Chemists Publ. by American Association of Cereal Chemists, In,
St.Paul. Minnesote, USA.

A.O.A.C (2002). Association of Official Analytical Chemists, Official Method of
Analysis, (17 Ed.) International Revision | 2002, U.S.A.

Bedeir, S.H.M.(2004). Addition of gluten pentosans, ascorbic acid, and milk
casein to wheat flour to produce a high quality bakery product. Ph.D.
Thesis, Food Sci. Dep., Fac. Of Agric., Moshtohor-Zagazig Univ.

Baker, A.E.Walker, C.E. and Kemp, K. (1988). An ptimum compression depth
for measuring bread crumb firmness. Cereal Chem.,65:302-307.

Bajwa, U.(1990). Effect of glyceryl monostearate and alpha-amylase
supplements of rheological and bread making properties of medium
priotein wheat flour. K.Sci. Food and Agric., 52(1): 97-105.

Bedeir, S.H.(2000). Effect of conching and temering processes on the quality
of chocolate and its uses in some bakery.

Duran, E. Leon, A. Barber, Ban Beneduty-de Barber, C.(2001). Effect of low
molecular weight dextrins on gelatinization and retrogradation of starch.
Food Res. And Tech.,212(2):203-207.

10137



Shahin, Fatma M.I. et al.

El-Farra, A.A., Mostafa, M.M. and El-Manavaty, H.K.(1983). Baking quality of
barely flour. First Af Rican Conference of Food Sci. and Technology,
pp.367-375.

Hung-lten, S., Escher, F. and Conde-Petit, B.(2001). Structural properties of
starch in bread and Model System: influence of and antistaling a-
amylase. Cereal Chem., 68(4): 421-428: 44ref.

Maeda, T., Hashimoto, T. Minoda, M., Tamagawa, S. And Morita, N. (2003).
Effect of mutant thermostable a-amylase on rheological properties of
wheat dough and bread. Cereal Chem., 80(6):722-727.

Mathewson, P.R.(1998). Application of enzymes in baked products. P. 49-50,
In : Enzymes Eagan Press : Am. Assoc. Cereal Chem. St. Paul, MN.

Miller, H.(1988). Amirco centrifuge to determine water retention properties of
wheat flour. Cereal Chem., 64:109-113.

Mohamed, N.A.(2000). Evaluation of antistaling agent in balady bread and
pan bread. MSC, Thesis, Fac. Of Agric., Cairo Univ., Egypt.

Snedecor, G.W and Cochran, W.G.(1980). Statistical methods 7™ Ed.
Published by the lowa Univerisity Press. Ames, lowa, U.S.A.

Sollors, W.F.(1972). Relation of distilled water absorption and bakery
properties of wheat flour. Cereal Chem.,49:168-172.

Stauffer, C.E.(2000). Emulsifiers as antistaling agents. Cereal Foods World
45 :106-110.

Wong, M.I.(1995). Food enzymes structure and mechanism. P. 2,17.37. Ed.
Published by American Association of Cereal Chemiss.

Tolstoguzov, V.B.(1997). Thermdynamic accepts of dough formation and
functionality. Food Hydrocolloides. 11:181-193.

Zakaria, M.l.(2001). Annual production of grains in Egypt. Prpc. Of 6™ Conf.
Strategy for Safe Agricultural Production in Arab Counteries. Cairo
Univ.,0ct.27-29, pp.331-334.

A0zl B abuad LD Allie jalaa aladiu) o bl o
5 ke Laaa ANl e ol ¢ Ciali Ll o ¢ Gaald as) ) Laaa Akl
SN Ay T otaa
A0S — A3 clelial) and — 3 3adl — de ) )3l Gigand) S pe — 38V Lin ol 93K Agaa
4d gial) daala -Asi 3

ol s il sall (38 (g Aalide il giuse alaiiuly Gl il ok G Cadey Al al) s3a oy pal
Clga 582 %1 Yot o i) Canll Cil€ 5 %V Ladlaiul madll 3y Y Ciliad) bl WY
ISy L 5 L s LibasS ol gl 38 s 28y bl WY s 30 e @psalall (3 e 3 Av Te 0
S ol il 558 Lal Lol yo (S Ja gl a8 ) () glill s gf g Aad 3hally Soal) Lalaiad (5w
i cldalall A o1 g 0l Ja¥) | Slaal LT g 30 5 ol gl (3 (e A A 30y By (s
Laiy Aiinall il g yaall Baa g (alaia¥) A 8 Loaladil il yal) <y ool Cal ja iy jLall sl
A 4 die (g sl Aa 53l 5ol 53 IS ol ghual Saadll Ll Cpaall Cian dad g Lis ) & i
Slaog abiad LalY) g el gl (5385 (e ALY A 30l 3 Amidia Set back Jls 0+ xie da 3l
LY i 33y ae il Jliial 8 elall il 358 5 e o3l amall g anall Al <l o)
3l cllaal! A 3ol 3o 8l 3aa 8 alall 5 ala Al Gy Sulual WY1 el gall ope AaliAl
LYY e salall (e 3 Av GUAS 5 gl (380 (e Yp £ Al (o sl o i sl 5 5 yusILy
) Jadl elac) ) Salial

10138



J. Agric. Sci. Mansoura Univ., 32 (12), December, 2007

10139



