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Physico-chemical composition , minerals content and
sensory evaluation of psyllium husks toast bread

Abstract

Psyllium husks have a high nutritional value in terms of fiber and
protein. So the present study aims to investigate the chemical
composition, minerals content , physical and sensory evaluation of
toast bread mixed with different levels of psyllium husks(PSH)
(¢7%,V+7 and Ye7Z).The results revealed that the gross chemical
composition of toast bread fortified with YeZ (PSH) recorded a
high ratio in protein and fiber (Ye,YY/Z,¥\,V4/ and Y,o\Z,V,¥Y7);
respectively on a wet weight basis and dry weight basis ,while toast
bread fortified with Y¢/Z(PSH) had the lowest value of crud fat,
total carbohydrates and caloric value (+,YYZ €%
PVOLMNTYYL AV and VYR, YATL YY,4e7) respectively on a wet
weight basis and dry weight basis. Results also indicated a more
significant difference in minerals content between toast bread
fortified with psyllium husks and wheat toast bread (control) .The
toast bread fortified with Ye7(PSH) recorded the highest values in
Na, Caand Fe (¥Y,VY, ¢+,¢Y and Y,YY) mg/\+ g ; respectively , as
well as sensory evaluation .The scores revealed that the sample
with of toast bread fortified withe’ psyllium husks was most
acceptable among the panelists due to its texture ,graining , oder
and taste as compared to other proportions of toast bread fortified
with psyllium husks .The physical characteristics of toast bread
with Ye/Z (PSH) recorded a higher value in terms of weight
was(V44,Y¥ g) and volume (¥YY,¢. ml), Consequently ,it is
recommended to utilize psyllium husks to raise the nutritional
value of products as a source of fiber.

Keywords: psyllium husks, chemical composition, minerals
content, Toast bread



Introduction

Wheat bread is a very popular foodstuff in the daily diets of
most of the population .Bread is rich in carbohydrates , fat and
energy but low in proteinminerals and vitamins
(Amnah,YYAMand(Bouchra et al.,Y+ YA) .Bread is a baked product
produced from wheat flour .There are different varieties of bread
depending on shape ,weight,crust hardness,crumb cell structure
,softness and color (Islamiyat et al.,Y+Y4) . Wheat is a major cereal
crop in many parts of the world. It belongs to the Triticum family,
of which there are many species; T. aestivum and T.durum are the
most important commercially. Wheat is used to produce different
kinds of foods ,such as bread, pasta, noodles, pastry ,breakfast
cereals and baby foods. To produce these products ,wheat must
first be processed into flour (Mckevith,Y -« $¢)and(Swapnil et al.,
Y+ V1).Wheat bread prepared from refined flour luck complex
carbohydrates (Elena et al.,¥+Y¥) ,while (Sulieman ,Y.+¢) found
that the fiber content of wheat flour (VYZextraction ) was Y,YeZ,
increased awareness of health issues the bakery industry is moving
to provide functional and healthy foods , mainly via fortification
with satiating and active ingredients ,such as proteins, fibers
,minerals and vitamins (Marwa,Y+ YY). Dietary fiber is a group of
food components which is resistant to digestive enzymes and are
found mainly in cereals ,fruits and vegetables. Dietary fiber and
whole grains contain a unique blend of bioactive components
including resistant starches ,vitamins ,minerals ,phytochemicals
and antioxidants (Semih and Selin,Y+«Y¢) .Dietary fiber plays a
very important role in the human diet. Soluble fiber is known for
its hypocholesterolemic effect and insoluble fiber is known for a
reducing the risk of colon cancer .B-glucan is known for a
reduction in the risk of colon cancer and is known to reduce the
absorption of glucose in the digestive system (lonescu et
al.,Y++%and(Aharon et al.,Y + Y ¥) .Psyllium(Plantago ovata) belongs
to the plantaginaceae family and is an annual herb indigenous to
the Mediterranean region especially Southern Europe, North
Africa and west Asia .that grows to a height of ¥+-fecm,and leaves
are V,°-Y¥cm long and +,¢-Ycm broad (lvan ,Y::¢) and (Rai et
al.,Y +YV).Psyllium husks can swell Y+-Y¢ times of their original
volume are non- absorbable (Desai et al.,Y« V) ,psyllium husks
possess very good gel-forming and high water absorption ability
capacities .The major compounds of psyllium husks are pectin,
cellulose ,gum ,lignin and mucilage Elena et al.,(Y+« YY) .The results
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of the other research indicate highly increased water absorption
and improved workability of the dough with psyllium addition
(Ewa et al.,¥ + YA). Psyllium husks contain +,%¢7 protein ,¢,+VZ ash
and A¢,4A7 carbohydrates,YAZ soluble fibers and ‘Y¥Zinsoluble
fibers (Sukhija et al.,¥ « Y 1). Its source of natural dietary fiber , And
therefor be applied in food production as a novel functional
ingredient Yi Ren et al., (Y+Y+). It contains high levels of Fe, Ca ,K
and Na.in addition to Mg ,Zn, Mn and Cu (Samah, ¥+ A). Psyllium
husks have been added to many food products like (cakes ,biscuits ,
ice cream and yogurt) due to their high nutritional value. Psyllium
is well recognized for the treatment of constipation, irritable bowel
syndrome symptoms ,abdominal pain ,cancer prevention ,diarrhea
inflammatory bowel disease -ulcerative colitis, obesity , diabetes
and hypercholesterolemia .(Elisangela et al ., Y«Y+) . Therefore,
this study aims to determine the chemical composition, minerals
content, and physical and sensory evaluation of toast bread mixed
with different levels of psyllium husks

Materials and Methods

Materials

Three kg of Psyllium husks (plantago ovata forsk) were obtained
from the Agriculture Research Center, Giza, Cairo Egypt, in the
year¥:YY. Wheat flour (VY’ extraction) (EL-Duha),dry yeast and
salt were purchased from the local market (Kheir Zaman) in
Assiut city.

Methods

Ingredients of toast bread

The formula are presented in Table(}). The bread was fortified
by replacing part of the flour with psyllium husks at ¢%,Y+7 and
Vel . (EL-Hadidy,Y: ¥+)

Dough preparation
Flour, water , salt ,dry yeast and psyllium husks were mixed by
using the ratios given in Table(}) to produce four samples . Theh
ingredients were mixed manually for Y« minutes. Fermentation
was performed at ¥+ €° + 2 for Y¥¢ minutes with a humidity A -
Ae7.



Table (Y):The ingredients of toast bread™

Ingredients Quantities Samples of toast bread
e/ \ o/ \¥-VA
Wheat flour
VY Zextrection Voo a0 . Ao
(9)
Sod_ium | \ | \
chloride (g)
Dry yeast (g) .0 ., ., ‘0
Psyllium husks(g) -——- ° Ve Vo
Corn oil(ml) y.0 \,0 1,0 \,e
Water(ml) 1. T 1. T

*Rossietal. (YY)
Preparation of toast bread

The dough was pressed to release COy and molded with corn oil
(about Y, ml) in pans with dimensions of length of V¥ cm ,width 1
cm and height of Acm . Baking was carried out in an electric oven
at Y¥« —Yé¢.¢efor Y+-Ye minutes .The bread top was subjected
to a wet brush to enhance the crust its appearance immediately
after being removed from the oven (Rossi etal., r« r+).

Preparation of different blends of toast bread

Blends of bread were prepared using wheat flour at a
VY /extraction rate as a control and fortified bread with Psyllium
husks at 7,V «7Z and\ e,



Determination of the chemical composition of toast
bread

The moisture, ash ,protein , crude fiber and crud fat contents
were determined as described by (A.O.A.C., Y+ +).The total
carbohydrates were calculated by differences as follows:

Calories value was calculated by Seleet,(Y« ) +).




Determination of minerals content of toast bread
Sodium(Na) content was determined by a flame photometer
(corning ¢« +). Calcium (Ca) and Iron(Fe) contents in the samples
were determined by ICP(ICAP) according to (lsaac and
Johnson,Y++Y) .
Physical evaluation of bread
Loaves were weighed in grams after two hours from of baking
and the volume in (ml) of each loaf was determined using the seed
displacement method using clover seeds. The specific loaf
volume(S.L.V) and loaf weight were calculated according to (Rossi
etal., Y+ Y+) using the following equation

Volume (ml)
Weight (g)

Sensory evaluation of bread

Sensory evaluation for the color (crust and crumb) ,graining ,
texture , odor , taste and overall acceptability of bread was done in
order to determine consumer ceptability . A numerical hedonic
scale ranging from Y to Y+ () is very bad and ‘- is excellent ) was
used for sensory evaluation by Mostafa and Othman (Y4A%) . Ten
experienced judges from the staff of the Nutrition and Food
Science, Department , Faculty of Specific Education ,Assiut
University , Egypt and Ten consumers.
Statistical Analysis

Data were analyzed by applying T- test using SPSS program

version Y and the data analyzed with was analysis of variance
(ANOVA) procedures by using the (MSTAT- C,\3AY) statistical
software package Russell (Y 4AY). Where the F-test showed
signification differences among the means (Duncan ,Y44¢) a
multiple range test performed at the +,+ ¢ level .



Table(Ya): chemical composition of wheat toast bread

and

toast bread fortified with psyllium husks
(¢7,Y «Zand\ ¢Z)on(W.W) and(D.W)(g/\ * +)

Moisture Protein% Crud fiber%
Samples % Ash%
W.W DW | WW | DW
Wheat toast
bread VYZ ve, ¥ | 4 AeC | 4y, 06D | VA EAD | o vaD |y v D
extraction 1,0 4,07 | £0,0) 0,80 LY | LY
(control)
. Yo, FF | 1Y,48C
Toast bread with | ¢.,¢1° ¢ Y YA,AYC | 1,06C | y,q¢C
o/ psyllium husks | V%"V | . TS AR R N Y
i 11,18
To\as;bre?lc_i WIth | ) sq8 2716, 00B | ¥y, veB | v, evB | ¢,44B
+), +-, +),7¢e e, 8 +-,
- psytium \,VA £ Vv X
husks £+, 4)
i VY, .0
To\af;bre?ﬁ WIth | ¢ fya | Y7200 L ya vva | pyvar [ risvA | v pra
- psylhum £Y,¥ S L B e N TR A
husks £4,M
E.Test FA,VA | NN, | ERNY [ YALRE | VYL EY | Y, e
-1€s %k %% %% %% %% k%

-Mean of three replicates .
-( D.W) = dry weight basis

*Highly significant (p<+,+1)

-N.S(The difference non significant)

-( W.W)= wet weight basis




Table(Yb): chemical composition of wheat toast bread
and toast bread fortified with psyllium husks
(¢7,Y «Zand\e7) on(W.W) and (D.W)(g/ * *)

Total .
Caloric Value
Crud fat Carbohydrates
Samples (K.cal/h++)
(9)
W.WwW | DW | W.W D.W wW.wW D.W
Wheat toast VWA | ey, e Ng,000 | P4 Ve | YYY 40
VY'. . A AR ’ ’ ’ )
bread . / 'a\‘ +o,0 A +Y,1¢ A A
e(xtractltl))n S v £,17 £6,0Y | ¥,Vve
contro
Toast bread g | VB | eA vy B | TYLYY [ vag,ve
with o N R L B : °
. ) +e,00 ’ +Y,%¢
psyllium husks Y £Y,00 £¥,%0 | £Y,V4
Toast bread 1 C | g6 YAY,FA | Vo.,¥)
with )+ 7 ., © . ¢ YY,AVC c c
: T £e,0¥ £,
psyllium husks Y +1,7¢ £Y. 4N | Y,
Toast bread D | owr oy Yar,ae [ VYT, FA
.,vyD Y o,AND
with Ve7Z i’. oy | £ D i:M D D
psyllium husks ! +),8e £Y,90 | &),%0
YAYA | YE,4 | YTLAA oYY ¥y,Ve £Y,A0
F'Test ok " sfeske o™ sk sk sk 3k
-Mean of three replicates . -N.S(The difference non significant)
-( D.W) = dry weight basis -( W.W)= wet weight basis

*Highly significant (p<+,+Y)



The data on the gross chemical composition of wheat toast bread
and fortified toast bread with the psyllium husks are presented in
Table(Y). Results revealed that on a wet weight basis and a dry
weight basis the gross chemical composition of toast bread fortified
with different levels of psyllium husks recorded the highest ratios
in protein and crude fiber (Ye,YYZ,¥\,V47 and Y¥,eVZ,V,¥Y/ )
;respectively .For toast bread with YeZ psyllium husk when
compared with wheat toasted bread (control) . On the other hand
the lower values were (+,YY7 [+, €37 ;Yo , AN Y¥Y AV and YY1, ¥AY
,Y1¥,4¢7) in crude fat ,total carbohydrates and caloric value;
respectively . These results were in agreement with EL-
Hadide,(Y+Y+) & Maria and Manuel,(Y+YY) ,They reported that
the toast bread of psyllium husks was high in protein ,crud fiber,
moisture, ash and the lowest in total carbohydrates and caloric
values due to the nutritional value of psyllium husks.

Table (¥): Minerals content of wheat toast bread and
fortified toast bread with (¢7, « Zand\ ¢7%) psyllium husks

(mg/"++g)

Samples Na Ca Fe
Wheat toast bread VY7 Y1, ¢AC 14,4¢P .,a¢C
extraction (control) A1 £,V +e,00)
Toast bread with 7 YV, \C ve,:¢C y,1.C
psyllium husks £+,V1 +1,10 £0,0 )
Toast bread with Y+~ Y4,.vB vY,vve y,¥.B
psyllium husks E4,0Y £0,1Y Eo,0 WY
Toast bread with Yo7 F,A £4,67A ¥, YA
psyllium husks £4,A1 £0,8) Eo,06)
F-Tast V¥, Een ALY Aok VY, 4 Asek

Mean of three replicates

**Highly significant (p<+,+Y)



The minerals content of wheat flour bread and fortified bread with
psyllium husks (¢7,Y+7 andYe7’) was recorded in Tabel(* ).These
data recorded highly significant difference at (p <+,+ ) between
control and fortified toast bread with psyllium husks (°7%,"%
and‘e?’) in Na ,Ca and Fe contents recorded (¥Y,\Y, ¢+,¢¥ and
Y,¥¥ mg/V.+Qg); respectively in toast bread fortified with ‘e’
psyllium husks . These results agreed with EL-Hadidy ( ¥+ *+) who
reported that the pan bread enriched with PSH increased the
content of Fe, Ca and Na compared with the control pan bread
prepared from wheat flour. These results due to PSH are
comparatively rich sources of indispensable minerals.

Table(¢) Physical characteristics of wheat toast bread
and fortified toast bread with (¢7%,Y +7 and\¢Z) psyllium
husks

Physical characteristics
Samples :
Weight(g) | Volume(ml) S.LV
W\t}Ye?t toast bread V¥ A,y CD Yay,yaC Y.\A
. extraction T LYY P
(control)
Toast bread with ¢/ | Y¥e,e0eC ¥oo, 6B YA
psyllium husks +),v¢ Y, A +e,0 ¥
Toast bread with Y+7 | Y%1,.1B ¥.1.A4B V,AMB
psyllium husks +V,A¢ +Y,¥¢ o0
Toast bread with Yo7 | Y44,Y¥A FrY, e A V,11C
psyllium husks +1,4Y +Y,V1 =
F-Test Y4, N Ak Y, A%k VY,V e %%
+SD . deviation (p<+,+Y) **Highly significant at (p<+,+ ")
Volume [ml)

-8 .L.V= Weight (@

AR



The impact of toast bread fortification with PSH on weight (g),
volume (ml) and specific volume (S.L.V) revealed that toast bread
enriched with PSH had higher values in weight and volume when
compared with the control. These results disagree with Simona et
al.,(Y+'V¥) who explained that the volume of the toast bread
reduced as the extent of PSH increased due to interactions among
dietary fiber components, gluten and water.

Table (¢a ) :Sensory evaluation of wheat toast bread and
fortified toast bread with(¢7%,Y +7Z and\ ¢7) psyllium husks

Sensory characteristics
Samples
Crust Crumb .
Grainin Texture
Color Color g
Y \ e ' '
Wyssttc;ast i)_read 4 A 4,y oA 4,1 A 4,0.A
. extraction Yy TP Y L
(control)
Toast bread with ¢7 4,v¥AB A,0nB q,v\B 4,6 ¢A
psyllium husks +e,8Y 4,8 4,1 4,V
Toast bread with A,Y o€ A, ¥AB A, ¥ C A,0.B
Vo7 psyllium husks | .,V £,V £, TV +,Y¢
Toast bread with v,¢¢P V,¥AC v,veP v,enC
Vo/ psyllium husks | =£+,¢¢ +,0¢ £+,Y4 4,14
F-Test (AR EET" VE, YV | VY, Ak (A

**Highly significant(p<+,+ )

'Y



Table (°b) :Sensory evaluation of wheat toast bread and
fortified toast bread with(¢7,Y + 7 and ¢%) psyllium husks

Sensory characteristics
Samples
Overall
Taste Odor o
acceptability
' ' Y.
W\?sf'/ﬂ toast bread q,09A q,09A q,yoA
. extraction Leve ey T
(control)
Toast bread with ¢ A ARC q,0.4 q,1rA
psyllium husks £+, +.,8¥ +e,8¢
Toast bread with Y + 7 AvE A,V o8B A,0.B
psyllium husks £e,€0 +e,VV +e,VV
Toast bread with Yo7 v, rD v,veC v,¥\C
psyllium husks +,Y¢ ++,14 +4,\Y
F-Test VY,V Yo, Vax VY, Pk

**Highly significant(p<+,+")

Table (¢) shows the sensory evaluation of wheat toast bread and
fortified toast bread with (¢7%, « Zand ) psyllium husks. The
scores for sensory attributes such as color (crust and crumb),
graining , texture , taste , odor and overall acceptability of toast
bread differed highly significantly(p<:,+ ) between samples.

'Y



These variations are related to the amount of psyllium husk added.
As shown in Table (°)the toast bread fortified with ¢7 psyllium
husks ,recorded a higher texture with scores of 4,¢¢ . The
differences in the color of toast bread enriched with PSH resulted
from two reasons. The first and dominant was the color of the PSH,
which was characterized by a greyish shade and strongly affected
the overall color of the dough and bread. The panelists also noticed
this. On the contrary, the chemical composition of wheat toast
bread fortified with different levels of psyllium husks, The
increased amount PSH reduced the swelling of gluten in the toast

bread due to the limited volume according to Krystyjan et al.
(YIA).

Fig(1): Wheat toast breadv Y Zextraction(control)

V¢



Fig (¥): Toast bread with \ + 7 psyllium husks
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Fig(¢):Toast bread with Y ¢Zpysllium husks

Conclusions

Results revealed that the psyllium husks mixture blended with
toast bread had improved nutrients composition and sensory
properties. Therefore, it can be fortified successfully into food
products to enhance the nutrient content and this will beneficial a
wide variety of food applications such as functional and therapeutic
food products.
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