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Abstract

The investigation was carried out to study the feasibility of producing special cereal
products such as cakes intended for people suffering from obesity and over weight in
spa. Wastes such as carrot pomace , orange peel, corncobs, watermelon peel and
cantaloupe peel powders were used as a dietary fiber sources to replace 5, 10 and

20% of wheat flour in the formulations of cake. The produced fiber substituted cakes
achieved &' reduction in calories. Sensory evaluation showed that . all high - fiber

substitutect cake samples were significantly lower than control cake in all sensory

characteristics, except cake samples prepared by 5% carrot pomace had no signiﬂéant
differences (P>0.05) in crust color, texture, odor, volume and overali acceptability
characteristics with control cake. The results indicated that replacement of fiber with
wheat flour substitutes caused a significant decreased:in cake properties. However,
there were significant differences between cake samples containing the same type of
fiber source at 5, 10 and 20% replacement levels. The highest score in the same type
of fiber source for all atiributes were achieved in cake samples with fiber source at 5%
replacement level. On the other hand, the lowest scores in the same -type of fiber
source for all attributes were achieved in cake samples with fiber source at 20%
rep!acement level. :
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INTRODUCTION |
Many of the early popular spas were built around niatural hot springs, and their

programs emphasized sun, fresh air, and exercise under the supervision of
trained health personnel. Today's health resort is somewhat more sophisticated,
offering any thing from weight reduction programs, including supervised
diets, and tailored exercise regimen, fo behavioral modification programs.
Some spa even features "life style centers” to assist guesis in developing
ways to five healthier lives {Gee et al., 1997). ‘

In Egypt, a great opportunity has been provided to resorts through the catering
for the need of weight control. Since observation indicates that, Egyp'tian people
of all ages and both genders-especially those with high disposable income have
haecome more conscious about their weights. However, there is a remarkable
lack in-health services and facilities that could be provided by resorts for this
new segment; people who have a desire to reduce their weights {E! Dief, 2001).
Obesity: :

To define the obesity and overweight, Stanfield (1992) agreed with Williams
{1995) in that, a value of 20 percent above the desirable weight is the
determining point of obesity (desirable weight is usually obtained from the
height and ‘Weight charts, published by the Metropolitan Life Insurance
Comparny.). o

Obesity is a multifactor and complex affectation that as characterized by a long-
term energy intake above expendimre {Doucet and Tremblay, 1997).

The World Health Organization (WHO, 2003) defines "overweight" as a {Body
Mass Index) BMI equal to or more than 25, and "cbesity" as a BMI equal to or
more than 30. These cut-off points provide a benchmari for indi\iid'tlai
assessment, but there is evidence that risk of chronic disease in populations’
increases progressively from a BMI of 21. '
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Causes of obesxty

Bray (1991) explained that the average aduit male eals neariy 1 million kcal/yr
and_expends essentially the same amount. An-error of 1.0%- {10000 kcal/yr
more intake than expenditure) would increase the body welght by 1 kg every
year or 10 kg (22 1b) per decade.

Some causes, such as overeating and physical inactivity, might he within a
person's control, and some, such as genetics are beyond it (Whltney and
Rolfes, 1999). :

Modemn technology proliferation showed an impact on obesity deve'lopment
.Using motor vehicles and spendmg hours watching T.V made the hfe style
sedentary {Blumenthal ef al., 2002).

The report of World Health Organizations (WHO, 2003) declared that mcreased
consumption of more energy-dense, nutrient-poor foods with high levels of
sugar and saturated fats, combined with reduced physical activity, led to obesity
rates risen three-fold or more since 1980 in some areas of North America, the
United kingdom, Eastern Europe the Middle East, the pacific Islands, Austraha
and China.

Many factors appeared. to mdlcate thelr influence on development of obesdy
these include the Behavmral Psychological and Somal and economic factors
are some examples :

High—fiber foods take longer to eat, which increases the feelirig of satiety; they
slow gastric emptying, thereby increasing the feeling of fullness; they decrease
“serum insulin concentrations, thereby decreasing food intake because insulin
stimulates appetite; they decrease the absorption of nutrients, which decreases
energy availability; they may mcrease rates of dietary thermogenesis; their
fermentation products, such a short-chain. fatty acids, may decrease ‘food
intake; they stimulate the release of peptides that modify eating behavmr, and
they may enhance adherence to the diet Abd Ei Hafez (2005). e
In fact, weight loss programs with any degree of success mtegrate diet with
exercise, frequently with -behavior modification and always with nutritional
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sducation and possibly psycholegical support. When these approaches fail to
bring about the desired reduction in weight, medication may be added to the
program, and in the case of morbid obesity, surgical intervention may be
requ;red as reported by Mahan and Arlin (1992). .
(Mc Ardle et al., 1994 and Mullen ef al., 1996) mentioned that the energy
balance equation in the direction of weight loss, the following approaches can
be considered:-

Decrease ﬁalonc intake below.. the daily energy requirements through a
particular diet.

Maintain normal calonc intake “and increase energy expendifure through
additional physical aclivity above the daily energy requirements.

Combine both methods by decreasing daily caloric intake and increasing daily
energy expenditure.

Dietary fiber , B , SO -
Dietary fiber is defined as an indigestible fraction, which ‘contains
oligesaccharides and resistant starches, resistant proteins;” and associated
compounds stch as polyphenols (Davidson and  McDonald, 1998). Most
dietary. fibers are components of the cell wall polysaccharides, which are
resistant to digestion by the alimentary enzymes of humans {Kotcharian of al.,
2004). Dietary fiber- components are usually grouped into two major classes:
water-soluble (pec’cms ‘gums) and water-insoluble (cellulose, lignin, some of the
hemicellulose) (Thebaudin and Lefebvre, 1997 and Grigelmo et al., 1 99@)
Sources of dietary fiber:

C}arrot pomace, which. is fiber-rich, is avanable in large quan‘tity in juice
production; the carrot insoluble fiber-rich fraction could be a promising source of
food fiber or as a low calorie bulk ingredient in functional food applications
Chau et al. (2007). :

: The carrot is an important root veqetable and is often used for juice pmducﬂon
In many countries, a steady increase of carrot juice consumption has been
reported by (Schieber ef al., 2001},
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Corncabs are an lmportant by-products of the sweet corn processmg industry
that have been either used as an anlmal feed or are returned to the ﬂeld

(Inglett, 1970).

In contrast with other types of fruits, citrus fruits have a small edible portion and
large amounts of waste material such as peels and seeds. Therefore, citrus
processing produces a considerable amount of by-products, which are a
problem since the plant material is usually prone to microbial spoilage and are
commonly used in animal feed or fertilizer (Famyxma and Cugh, 1982; Nikolic,
et al., 1986) however some of these by-products could also be useful to the food
industry. Most of these materials from citrus by-products could be used as
functional ingredients’ when designing healthy foods (functional foods),
especially non«dlgestlble carbohydrates (dietary fi ber) and bloactwe compounds
(ascorbic acid and flavonoids) (Marin et al., 2002 and Puupponen ef al,
2002). _ :

Moreover, fibers from citrus fruits have an addltlonal advantage over dietary
ficers from other sources due to the presence of associated bioactive
compounds (i.e. flavonoids and v1tamm L) with antsoxrdant properties.
Fernandez et al, (2004). :

Physiological properties of dietary fiber. -

In recent years, fiber has become a buzz word among the genera! publlc food
processors, and ingredient suppliers because of its role in nutrition and reducmg
calories of foods. We have abundant lnformatton today relating the consumptton
of fiber to healthy living (Scala, 1974; National Cancer Institute, 1984 and Ang
and Miller, 1991). Certain fibers have also been shown to lower serum and
tissue cholesterol levels.

Levine ef al. (1989) found that, hagh f ber diets tend to be lower in fat and thus
lower in calories and should be appropriate for weight control and high fiber
cereals eaten at breakfast lowered calone intake. Consumption of this fiber
delays gastnc emptymg {Low, 1990 and Roberfrond 1993) and expands the
effective unstired layer, thus slowing the process of absorptlon once in the
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small intestine. (Blackburn et al,, 1984).This in tumn can cause an extended
fesling of fullness (Bergmann ef al., 1992).A.slower emptying rate means
delayed digestion and absorption of nutrients (Ritz ef al., 1991 and Roberfroid,
1983).

Dietary fi ber refers to parts of fruils, vegetables, crops nuts and legumes that
cannot be digested by humans. It is a well-established fact’ that ‘the
consumption of adequate amounts of dietary fiber reduces significantly the risk
of degeneratxve diseases, including’ diabetes, obesity, coronary heart disease,
bowl cancer and gallstones (Ahmad, 1995 and Horn,. 1997).

Various fiber sources have been developed for use in cereal foqu to-provide
more fiber. Low dietary fiber intake has been associated with a variety of
diseases. such as _diverticular disease, constipation, appendicitis, diabetes,
obesity, «coronary heart dlsease and bow! cancer (Spilier and Amen, 1975 and
Burton, 2000)

Dietary fiber promotes regularity and is being studied by for its potentaal o
reduce the risk of colon/ rectal cancers (Dreher; 2001).

The (USA) Institute of Medicine set a stanidard for protection against heart disease
by consumption of 38 g total dietary fiber /day for young men (Wonro, 2004).
Romo ef al. (2008) reported that the recommended amount of dietary fibers
(DF) intake per adult is of 2538 g. :

Cakes:

Shafer and Zabik (1 978) compared the effect of replacing 30% of the ﬂgur with
different dietary fiber sources (wheat, corn; ‘soy, -and oat brans) on raw batter
and final cake quality parameters measured both instrumentally and sensorially.
Cakes with wheat bran had little effect on cake quality, cakes made from corn
bran had the largest volume of any cake, and-cakes with soy and oat bran were
scored with- a poor flavor. The suitability of apple fiber (4%) in comparison to
wheat and oat brans was studied by Chen et al. (1988).

Hegazy et al. (1991), used peanut hull flour (49% fiber -content) in preparation
of low-calorie cakes by replacing wheat flour at different levels (10, 20 and
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30%). Cakes were subjected to physical and sensory evaluation. Flavor and
general acceptability of cakes prepared with 30% peanut hull ﬂour;waé
significantly less than that of cakes prepared with 10 and 20%; ‘which scored
values closer to those of control cakes. The conclusion was that peanut hull
flour could be useful for preparation of dietetic foods. Effects of hot air dried
carrot residue as a partial flour replacement (5,10 and 16%) on character_lstlcs
and staling of cakes during storage at 20 °C for 10 days were studied {Kim,
-1998). The most effective replacement levels for minimizing ' staling during
storage were in the order: 5 greater than 10 greater than 15%. Sen_sorylanél})sis
indicated that 5% replacement caused no significant changeé other than crust
color, in cakes compared to control, while 10% replacement sxgmﬁcantly
influenced crust color, crumb color, crumb texture and rmouthfes!.

Kim {2000) used biji powder (a by-product from manufacture of soymilk or tofu}
as a dietary fiber source in the production of cakes. Replacement of fiour by
20% biji-caused a decrease in specific volume and hardness. Sensory ahalysis
showed that crumb color, crumb texture, moistness, softness and overall
preference were influenced significantly by the replacément of flour with 10 — 20
% biji. Cakes with 10 ~ 20 % biji powder were being described as coarse, dry
and rough-However, there was no difference: in softness and overall preference
of the cake prepared with 5% replacement compared to the control. Isolated
fibers from wheat, pineapple and field bean seed hulls were included (5% wiw)
in a sponge cake preparation without altering - the volume and sensory
properties of the final product Grigelmo et al. (2001). '

The major purpose of thls research is to study: ; :
Producing some special foods for spa, to heip peop!e suffermg from
obesity and over weight, such as high fiber cereal products usmg the wastes i.e.
carrot pomace .orange peel, corncobs, watermelon peel and cantaloupe peei
powders,. : -
Organoliptic evaluation of these cereal products.
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MATERIALS AND METHODS

Materials: .

Wheat flour: Wheat flour (72 % extract;on) was obtamed from Five gtars
Mills Co., EL-Suez, Egypt.

Dietary Fiber Sources: carrot pomace, orange peel, peel of melon
(Cantaloupe) and pesl of watermelon were obtained from kitchen of Ras-Sudr
Beach Inn hotel, South Sinai, Egypt, produced during food and beveré\ges
- preparation. Corncobs were- obtained from local farms, Fayoum, Egypt. -

.- Eggs, skim milk powder, dry yeast, bread improver, sugar, salt,
margarine, vegetable oil (corn oil) and baking powder (B.P): Al these
‘maﬁterials were purchased from the local market in Giza.

Methods: . U

Preparation of dnetary fiber sources: s :

Dietary fiber sources (carrot pomace, orange peel, peel of melon {cantaloupe)
and peel of watermelon) powders were prepared as the following:

Carrot and all the kitchen wastes were washed, and chopped fairly thinly. The
materials were dried in cabinet dryer at an airflow rate and temperature of 80 m
/rs and 60-65 °C, respectively for 24 hrs. After drying the pieces of kitchen
waste and co'm" cobs were ground separately using a Maxy Hermetic Mill
Grinder, patent N: 53985 B, Italy and sieved o produce the grade of flour (by
using sieve No. 60 mesh) required.

Cake processing: .
‘e Control cake o :

High- ratio cakes (reach cake) types were processed acaordmg to the methods
described in AACC (2002} with some modifications as follows:

All dry ingredients and egg were weighted using an electronic scale -accurate to
0.1 g. The water was measurad in a 100 mi gradu'ated cylinder.
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Table (A): Cake formula

ERE Flour 100gm
2. Margarine 50gm
3 B.P 4 gm
4. Water ’ 98 ml.
5. Vaniila ' 0.02 gm
6 Sugar S 140 gm
7. Egg 60 gm
8. Skim milk powder - - 12gm

The flour, baking powder and salt were sifted together, margarine were putina
medium-mixing bowl and creamed using a handheld electric mixer for 1 min at
high speed for all mixing, and then sugar was added and mixed for additional 6
min. The vanilla was added to the egy. Egg was then added fo the creamed
mixture and mixed for an additional 4 min one third of the flour mixture and third
of the water was added and mixed for 45 sec this was repeated twice. The
mixing times were kept consistent for each sample preparation. The batter was
poured into metal cake pans that were lightly coated with vegetable oil spray.
The samples were baked at 180 °C for 35 min and were removed from the pans
after coohng for 15 min. Cake samples were placed on individually coded
square sampling dishes. The samples were placed on: a “fray and
simulianeously presented to the panelists. :
Preparation of cake product by replacement of wheat ﬂour (WF) 72% ext.
- with dietary fiber sources: :

The formulations of cake control (Table A), fiour-substituted cakes, in this mix,
the dietary fiber sources powder used as a partial replacement for wheat ﬂour in
cake production at levels of 5, 10 and 20%. - - ‘
Analytical methods:

Quality characteristics of cake : SRR
Cake was organoleptically evaluated for taste odor crust color, crumb color,”
volume and texture. The evaluation was carried out accordmg to the method of -
Faridi and Rubenthaler (1984). T ’
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Statistical analysis: : _

All data collected from results of the sensory evaluation of haked products, were
subjected to applying analysis of variance using (Microsoft office- excel 2003)
followed by multiple comparisons: using least significant difference (LSD)
analysis, according to(Spiegel and Stephens 2008).

RESULTS AND DISCUSSION

Organoleptic evaluation: _

The sensory evaluation of high fiber cake samples were evaluated. Ten
panelists evaluated the products under investigation for their. appearance, crust
color, grains, texture, crumb celor, taste, odor, volume and overall accéptability.
The mean values were statistically analyzed'using analysis of variance and
least significant difference (LSD). In general, all Cake samples were significantly -
different from control sample for all sensory properties, R
The results indicated that replacement cf whea,t:;:ﬂour ‘caused a significant
decrease in cake properties scores. o o I ‘
Sensory evaluation of fier substituted cakes at 5, 10 and 20% replacement
levels. R S : C
The results in Table (1 and 2) and #liustrated in Figs. (1 and 2). showed that all
high fiber substituted cake samples were significantly lower than control sample -
in all sensory characteristics i.e, a’bpearance, crust color, texture, grains, taste,

odor, crumb color, volume and overall a_cceptability,,;except. cake samples:: -
prepared by 5% carrot porace had no significant differences (P>0,05) in crust

color, texture, odor, volume and overall acceptability characteristics with control
sample. The results indicated that replacement of fiber with wheat flour
substitutes caused a significant decreased in cake properties. However, there
are significant differences between . cake s‘émples Contairiing the same type of
fiber source at 5, 10 and 20% replacement levels. The highest: score in. the
same type of fiber source for all attributes were that achieved by cake samples:
with fiber source at 5% replacemeht‘lé\xél‘. On the other hand, the lowest scores .
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in the same type of fiber source for all attributes. were that achieved by cake
~samples with fiber source at 20% replacement level.
For appearance -samples-prepared-at-5%-level-by-using- carrot pemace have-a
slight higher score (8.5) than the corresponding one of 5% orange peel (8.3),
but the lowest score was that (4.1) for sample prepared with 20% cantaloupe
peel compared with control sample scored (9.2). There are no significant
differences (P>0.05) between cake samples substituted. with carrot pomace,
orange peel and corncobs at 5 and 10% replacement level, respectively.
Concerning ‘crust color, the obtained values for 20% fiber substitution level by
using cantaloupe peel and watermelon peel were the lowest score at (3.6) and
(4.3), respectively. The control sample had the hlghest score (9.3), followed by
5% carrot pomace (8.7) and 5% corncobs (8. 3) then. 5% orange peel (8.2) and
10% carrot pomace (8.1), respectively.
For texture the* Qontrol 'sample was scored ('14 3) and prepared sample by
using 5% carrot pomace (13.7) had no significant differences (P>0.05). While
the sample of orangé peel was scored (13.1), otherwise, the two samples
prepared by using watermelon peel and cantaloupe peel had the lowest scores
at 20% replacement level by (7.2) and (7.1), respectively. * E
Concerning grain, the obtained values for 5 and 20% fiber substitution level by
using carrot pomace, orange pee corncobs, watermelon peel and cantaloupe
peel as fiber sources. vwere(13 4127, (12.1), (10, 7) and (10.6) at 5%
replacement level and (8.9), (8.3), (7.4), (5) and (4.7), at 20% replacement
level, respectively, compared with control scored (14.1), - R
Statistical analysis lndlcated that all treatments are szgmf;canﬂy dxfferent from
control sample at evety supplement levels, except samples contain 5% carrot
pomace in odor attribute. Control sample scored 14.2 and 13.8, followed by 5%
carrot pomace (12.8) and (13.2), while the lowest scores (4.2) and (5.3) for
cantaloupe peel at level 20% for taste and odor attrsbutes respectively.
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Cake with 20% watermelon peel powder
Cake with 5% cantaloupe peel powder

Cake with 10% cantaloupe peel powder Cake with 20% can aloupe peé?‘powder
Fig. (1): Effect of fiber sources on sensory characteristics in cakes
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Regarding crumb color property, cbntrol cake had the highest score of (8.5),
followed by that.contains 5 % carrot pomace (8.8), then 5% corncobs (8.5).
While, the lowest score was 3.2 for the sample contain 20% cantaloupe peel. -

Congcerning volume, control sample scored (9.3)..In comparison with cake
samples produced with different levels of fiber sources, 5% carrot pomace had
the highest volume characteristics with score value of (8 7), followed by cake
contain 5% orange peel (8.2).

in general, replacement of wheat flour with cantaloupe peel and watermelon
peel at 10 and 20% levels caused non-significant deterioration in cake samples
properties, especially taste, odor and overall acceptability. Control sample had
the highest score of overall acceptability, followed by 5% carrot pomace with no
significant differences (P>0.05). There are no significant differences in overall
acceptability between cake samples corntaining 5% orange peel and 10% carrot
pomace, in addition, between 10% carrot pomace and 5% corncobs. Also, cake
containing carrot pomace at 20% and watermelon peel at 5% had no significant
differences in overall acceptability. The above resulis are in agreement with
those obtained by Abd el-Latife (1990); who reported that statistical analysis of
sensory evaluation of the control cakes versus cakes containing apple pomace
and carrot pomace powders showed insignificant differences until 5%
replacement level. The above results are in agreement with those obtained by
Shamas (2001); who found that the addition of dry- carrot to cake had
inéigniﬁcant effect until 6.95% for cake characteristics. While increase the
percentage of carrot showed significant decrease-in all- sensory attributes of
cake compared with conirol. Also, with El-Hadidi(2008); who found that the
increased of percentage of dry carrot showed 'signiﬁc‘ant decreased in all
characteristics of the produced cake compared with control.
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Table (1): Summary of ANOVA tables for cake sensory evaluation data.*

F
.WM-MMM%M & F erast Q..an.»w , overall
) critical | appearapce grains | texture taste oder volume ore
- color color acceptability
mﬁl@.ﬁmw

Coneentration | 3 2.7 23459 2511 853.3 567.9 4852 | 7459 518.9 272.8 20942

Source 4 2.4 19.8 43.0 107.5 3%.1 1822 gw.m, ",.,_..‘imb i2.1 1098.4

Interaction 12 1.8 32 7.6 13.7 4.7 197 w.ob 15.6 2.2 157.4
Withig 180
Total 199

“*There were significant differences (P<0.05) between variance in cake samples substituted with fiber sources.
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Table (2): Organoleptic evaluation of fiber-substituted cakes at S, 8 and 20% replacement levels.

8

Emw s WMJMMMM >vvnwm.mnnw ﬁ..cm_” %Ea_. ﬁsww_no mw«%m ﬁww»m Ounmcq n_.sﬂw%aew <owﬁam unmwwm,wumq
3 100
comrol | 0% | §.2£025°] 932021° | 143+0.26° | 14.12023* | 142202357 ] 13.820.20° | 9.5£0.17° | 9.3x021* | 93.740.54*
Carror.. | 5% | 8.5031°] 8740.21°° | 13.7:021"° | 13.420.27° | 12.820.25° | 13240.25*" | 8.8+025° | 87+021°° | 92.7+0.63"
pomace | 10% | 7.8£0.25°%] 8.1:023°°% | 12.420.16%° | 12.42027° 1 11320.37%| 1242027° | 832021°° | 8001° | 88.20.55°°
powder [ 9ger | 6.4x031°] 7.24020° 9.4+0.34° 8.0£0.31° | 32:029% | 18.62034°7 | 74%0.16° | 6.6£0227¢ | 70+0.60°%
Orange | 5% | 83%021"%| 8.2+0.20°° | 13.120.28"° | 12.740.15" | 12.220.25"°| 12.9:023%° | 8.20.18°7 [ 5.240.20"° | 9020.60°
peet 10% | 7.640.16%] 7.74021%%° | 11.820.25°8 | 11.240.20° { 10.820.25°7] 11.240.297% | 7.320.15° | 7.4£027°° | 83.920.60°
powder . |"ager | 6.120.23°| 6220257 | 9.3:0.26' | 83+030° | 7.8:0295" | 87=0.37¢ 5740218 60,305 1 6720.77"
5% | 8.2#0.25°°% 832021°° | 12.74021°% ) 12,130.18° | 124033°% | 13.12023% | 85£0.37°° 1 82021°% | 87.1%0.67°
o%%%ﬁ 10% | 768022°| 742022° | 11.24020° | 10.82020° | 10220257 ] 11.56027% | 7.7x021°" | 72021 | 785:1.05°
, 20% | 5320217 60.15% 8.2:0.200 | 7420227 740.39° . | 8.8+025% | 61402378 | 4,920.18% | 60.721.51°
5% | 7.580.17°1 7.52027°%¢ | 11.94023°" | 16.74021° | 10420167 | 10550177 | 6.520.177 | 7.940.18°%] 72.4%0.72°
MMMMMMM 10% | 65%017°| 6120287 | 103+021° | 872021° | 7.70.158 | 86:0.16%. | 4.930.18% | 7.12023°7| 51541107
20% | 47203075 4.32037% | 72:020% 5£0.30% | 4.3x029 6£0.21° 3.6£0.16% | 5.12023% | 29:0.58%
Cantaloupe | 5% | 7.5:0.17%1 7.420.16° | 113026'% | 10.620.16% | 10.120.287 | 102460207 | 6.420.16" | 7.92018°%| 7080.42°
meel powder] 10% | 62¢0.25°| 590187 | 10.12023% | 242022° | 742027 | 8.7:0.26% 4.7¢0.15% | 70,157 1. 50£0.79¢
20% | 4.1x0238! 3.62027" | 7.120.18% | 472021 | 42x0207 | 53030 3.2£0.20' | 4.94023% | 27.580.83%
LS.D 0.66 0.63 0.67 0.65 0.75 0.63 0.51 0.66 2.08

Means, within the same column, with the'same letters are not significantly different (P <0.05).
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Table (3): Effect of mcwm;nmam _oﬁwm of mwmw Sources.on- Qmmmc_@uno characteristics of cake samples,

. - Overall
e e >uvma3=2w “Crust color Fexture -~ Grain - .u,mwnm Gdor Cremb color | Volume . s
Substitution 10 . 0 "1 5 . 1 m m 5 . H 5 10 1o annnwwﬂgrﬁ
0% 9220.117 932009 | 14.3:011" | 1412010 | 14.240.11° 13.820.09° | 9540.07° | 9.320.09° 93.740.23°

5% C820.11% | 8.0240.12% | 12.5420.16° | 11.920.18" 11.5£0,19° 11.98:0.21°] 7.66+0.17° | 8.1440.09° 82.44+1.37°
10% 71420.13° 1 '7.0420,16° | 11.1640.15%; 10.320:24° | 5.48+0.26° [10:48£025°| 6,5820.03° 7.3£0.11° | 70.42+237°
20% 5.32+0.17¢ | 5.4640.22°¢ 8240189 | 6.86:0:27¢ m..#o.mmw 788031 | 5240249 | 5.52014° 50.8442.70¢
LSD 0.30 0.28 030 | Toze L 033 |l 0.50 0.2 0.27 0.93
Means, within the same column, with the same Hannwm are moﬁ mmmd,mamn&% &mmmnmu» P <0.05),
Table (4): Effect of fiber sources type on or mmoumw:o nwmnmnanmsawom ann samples.
Fiber Appearance] Crust eolo .m.mu»zwm Grain Taste " Qdor Crumb color | Volume Ocmgmm.
sources 10 10 15 15 15 15 10 10 acceptability
(powder} - B : 18¢
mwww 7.98£0.21% | 83320.16° | 1245:033° | 1222035 | 11.63:0.38" 12.540.23% | 8520.16° | 2154019 | $6.1551.55°
Orange peel] 7.8£0.21" | '7.8520.21% | 12.132032° | 11.5820.36° | 11.252039° 11.65:0.34% 7.6510.24° 7.7320.23% | 82.6521.67°
Corncobs | 7.58+0.26") 7.75:0.22° | 11.6+038° | 11.12040° JO8550.45° | 11.84033° ) 7.952022° | 732028° | 80:2.04°
éﬁm%; 6.982028% 1 6.84032° | 10.532043° | 9.6310.54° | 9.3820.56% | 9.7310.46° 61320367 | 7.354026° | 61.65:3.87¢
8 3, N ) -
ngwmag 50327 | 6.5540.35° I0TH043°  BU5:0.56% | 8.9640.60° | 9.540.50° | 5.9560.38% | 72800977 60.3%3.93¢
LSD. 0.33 8.32 0.33 0.32 0.37 - 0.34 0.26 0.50 1.04

Means, within the same column, with the same letters are ot signifi

nmm&x amm,nnmb.ﬁ (P <0.05).
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« Effect of substitution levels of fiber sources on organoleptic
characteristics of cakes: _

Data in Table (3) showed that all high fiber substiiuted cake at 5, 10 and 20%
replacement levels were significantly lower than cake controf in all sensory
characteristics i.e. appearance, crust color, grains, texture, taste, odor, crumb
color, volume and overall accepfability. The cake samples at 0% substitution
level (cake control) had the highest score, followed' by 5% substitution level of
all treatments for all attributes, then 10% substitution level for every type of fiber
sources in all sensory characteristics. The cake samples at 20% substitution
level had the lowest score. There are no significant differences (P>0.05)
between cake samples at 5, 10 and 20% substitution levels.

e Effect of fiber sources type on organoleptic characteristics of cakes:

Data in Table (4) showed that all high fiber substituted cake were significantly
(P<0.05) lower than cake samples containing carrot pomace in all sensory
characteristics. i.e. crust color, grains, odor, crumb color, and overall
acceptability, except, appearance and texture, which were no significant
differences (P>0.05) with cake prepared by using orange peel. On the other
hand, all sensory characteristics, except, overall acceptability in cake samples
contain watermelon peel and cantaloupe peel and also, (between crust color
and odor for orange peel and corncobs) had no significant differences (P>0.05).
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Recommendations o
The obtained data exhibited that a dietary fiber sources (carrot pomace, orange

peel, and corncobs powders) could be suggested as substituted» materials for
flour, in producing baked products such as cakes. o

Thié.suggestion could be applied as a therapeutic nutrition for the_'s_pa that are
lookihg' for weight control combined with recreational programs for. people
suffering from obesity and over weight. This may be due to high fiber and low
calories contents of these materials and its therapeutic effect. .

The product must have a large announce program to give a gooa idea for its.

importance to 'spa resorts operators of health holiday markets.

The announcement must take place in the mass media;_:i.e. T.V., Radio,
newspaper and magazines. S o
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