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Abstract

The effect of doum powder on lipid profile and the quality
characteristics of doum supplemented cake were studied. Doum
powder was subjected to chemical composition analysis and the
biological study used five groups (6/ each) male Sprague Dawly. One
group was fed on basal as negative control group. The second group
was fed on fat diet as positive control group.The rest three groups
were fed on fat diet supplemented with different percentages of doum
powder (5, 10 and 15%) for 4 weeks. Blood samples were used to
determine lipid profile, liver function and some minerals (iron, sodium
and potassium). Shortening and spongy cakes were prepared by
doum powder at (5, 10 and 15%) and the fortified cakes were
subjected to sensory and objective evaluation. The results showed
that, Doum powder contain high amounts of fiber, calcium and
potassium, there was a significant decrease in cholesterol,
triglyceride, very low density lipoprotein and atherogenic index in
groups fed on 10 and 15% doum powder and a significant decrease
in sodium level at (P< 0.05) and significant increase in potassium at
15% doum powder. Height, volume and index to volume in fortified
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shortening cake with 15 % doum were significantly increased to the
control. But sensory evaluation results showed that there was a
significant decrease in taste and odor scores in the shortening and
spongy cakes fortified with 10 and 15% doum powder. It can be
concluded that doum powder at 15 % gave better results in lowering
lipid profile. But, the two types of cake at 5 % showed better quality
characteristics. Flavor enhancers should be added to enhance cakes
characteristics at high percentage of doum.

Introduction

Doum palm known as Hyphaene thebaica, L., found in many
African countries such as Egypt, Senegal, Central Africa, Nigeria,
Tanzania and Mauritania (Walter, 1971). Doum fruit is an oval, shiny
has pericap and outer coat of the endocarp are inedible, the
mesocarp and Kernel flesh are edible, (Loukuruka, 1990). It was
considered sacred by the ancient Egyptians, the seed was found in
many pharaoh's tombs and play an important role in the treatment of
bilharzasis, also has an anti-inflammatory, antipyretic and
antiepileptic effect (Amin and Mahmoud, 1999). Also, Irobi and
Adeday, (1999) stated that, doum aqueous extract has
antihypertensive activity and antifungal effect. Abdel-moniem et al.,
(2015) reported that doum fruits showed hypolepidemic, and
antidiabetic and antihypertensive activities. Umaru, et al., (2007)
demonstrated that Hyphaene thebaica Egyptian doum palm contain
antinutritional components such as oxalate (13.5 %), phytate (1.18
%), saponin (8.25 %) and tannin (6.39 %). Despite the fact that many
natural foods consumed with lack of sufficient information on its
content and its effect on some diseases. The Doum may play a role

in regulating blood pressure, has a cooling and soothing effect on the
199



Nahla Ahmed M. Owiss

digestive system and antioxidant properties which help flush toxins
from the body (Orwa et al., 2009). Doum palm fruit is also a source
of potent antioxidants Hsu et al., (2006), Aremu and Fadele (2011);
Al Amer and Rashwan (2012). Research on the fruit pulp have
shown that it contains 4.91% proteins, 5.26% fat, 4.5% ash and
85.33% total carbohydrate fatty acids, in particular the nutritionally
essential linoleic acid (Eissa et al., 2008). The high fiber content of
doum fruit is suggesting as a potential to be used in the formulation
of bakery products such as bread, biscuits, cookies, cakes and pan
cakes to satisfy consumer needs for increased fiber intake without
sacrificing sensory attributes and enrich their texture, flavor and
nutritional value Dubois, (1978) and Fondroy, et al., (1989). Bakery
products constitute one of the most consumed foods in the world.
Among them, cakes are popular and are associated in the
consumer’'s mind with a delicious sponge product with desired
organoleptic characteristics Matsakidou, et al., (2010).

Therefore, this study was undertaken to study the effect of
doum on lipid profile and quality characteristics of different kinds of
cake.

Materials and Methods

Doum fruit was obtained from Isis Company for manufacturing
foods then cleaned from foreign materials. Edible part was milled to
obtain powder. Chemical analysis: (Protein, carbohydrate, lipids,
fiber, ash, moisture and minerals (iron, sodium, potassium, calcium
and zinc) was performed according to (AOAC, 2005).

Biological experiment:
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Thirty male Sprague Dawly rats of average weight 110+10
gm, were obtained from Vaccine and Immunity Organization, Helwan,
Cairo. Rats were kept in stainless steel cages under hygienic
conditions for one week on basal diet for adaptation according to
(Reeves, et al. 1993). Rats were divided into 5 groups, six in each
group. All groups fed on hypercholesterolemic diet according to
(Shinnick, et al., 1990) for 2 weeks except the negative control
group (group A). After this period, the second group of rats
maintained on basal diet + cholesterol, (group B) positive control
group. The rest groups C, D and E fed on basal diet + cholesterol +
doum powder at different levels 5, 10 and 15% respectively, for 4
weeks.

After this period, rats were fasted for 12 hours, then bloods
samples were taken from internal canthus near the lacrymal glands in
the eyes of the rats with heparinized capillary tubes and kept in
heparinzed test tubes then centrifuged to separate plasma that was
used in the determination of total cholesterol (Ch), triglyceride (TG),
and high density lipoprotein cholesterol (HDL-c )according to the
method of Rachel and Janine (1993) and low density lipoprotein
cholesterol (LDL-c), very low density lipoprotein cholesterol (VLDL-c)
according to the method of Wamick (2000) and minerals (iron,
sodium and potassium) according to the method of AOAC, (2005)
and Riely, (1966) and liver function; Aspartate transaminase (AST)
and Alanine transaminase (ALT) were determined according to
Henry (1974) and Yound (1975) and Tietz (1976).

Biological Evaluation:
Rat's organs (liver, kidney and spleen) were isolated and
weighed and percentage to the final body weight was calculated.
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Rat's Initial body weight (IBW) was taken weekly, food intake (FI)
taken daily. Feed efficiency ratio (FER) was calculated according to
Chapman, et al., (1959).

Preparation of products:

Doum powder was used to fortify two bakery products,
spongy cake and shortening cake. Blends of wheat flour with doum
powder were prepared by substituting 5, 10, 15% for both spongy
cake and shortenig cake. Spongy cake was prepared according to
Bennion and Bamford, (1997), the ingredients used for preparation
of spongy cake are shown in table (1). Whole fresh egg, sugar and
vanilla were whipped for six minutes at room temperature, and then
dried ingredients (flour, doum powder and baking powder) were
mixed together and beaten for three minutes using the mixing
machine. The spongy cake batter was weighed at 350 g., in baking
pans and baked in hot oven at 180°C for 30 minutes, then weighed
after cooling.

Shortening cake was prepared according to AACC (2002),
the ingredients used was shown in table (2). All dried ingredients
(flour, doum powder, sugar, salt, baking powder) were mixed
together. Shortening, egg and milk were poured into the dried
ingredients then stried well; the cake batter was put into tefal pan
(19x9x6 cm) weighed at 350g., and baked in hot oven at 200°C.

Objective measurements:

Objective evaluations were done on the products after
cooling. The products were removed from the pan and cooled on a
wire rack for at least two hours. Weight before and after baking,
changes in baked weight was represented as a percentage by using
the following equation:
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Weight before baking (g.) — Weight after baking (g.).
Percent change = x100
Weight before baking (g.)

Volume, height, index to volume and specific gravity were calculated
according to the method of (Penfield and Campbell, 1990).

Sensory evaluation:

Sensory evaluation was done to detect color (interior and
exterior), cell (size and uniformity), appea-rance, tenderness, taste,
odor and general acceptability. Organoleptic evaluation was carried
out on 20 well trained panelists using a score sheet (Coultate, 1996).
All characteristics were evaluated from 1-5 degree (1 represents
very poor and 5 represents very good) (Penfield and Campbell,
1990).

Statistical Analysis:

Data were statistically analyzed using ANOVA according to
the method of Sendecore and Cochran (1967), and the significant
difference among means was evaluated by least significant difference
at level P<0.05.

Results and Discussion

First Part:
Chemical composition of doum:

Chemical composition of doum powder per 100 (gm.) was
shown in table (3). It was found that doum contain 7.35 g protein,
3.52 fat and 70.00 carbohydrate, 10.46 g fiber and minerals (calcium
, potassium, sodium, iron and zinc, (111.5, 542.25, 138.75, 8.25 and
1.5 mg., respectively). The results were in agreement with Auwal, et
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al., (2013) who stated that doum contain high amounts of calcium,
sodium and potassium. Also, Aboshora, et al., (2014) reported that
doum fruit contained substantial amounts of essential minerals as
follows: sodium 364.7 mg/100 g, calcium 284 mg/100 g and iron
12.18 mg/100 g in the epicarp while the flesh part of the doum fruit
contain potassium 2947.6 mg/100 g, magnesium  185.62 mg/100 g
and phosphorus 154.6 mg/100 g.

Also, Aboshora, et al., (2014) stated that doum fruit provides
essential nutrients and possesses important functional properties
which if well exploited can help to address many food related
problems like diabetic and hypertensive patients.

Percent change in body weight, body weight gain food intake
and feed efficiency ratio in the investigated groups of rats were
illustrated in table (4). There was a decrease in body weight in the
treated groups with different percent of doum as compared with the
positive control group. The reduction in body weight gain may be due
to the fiber content of doum. The group which was fed on 15 %
doum showed a significant decrease in body weight gain. It was
found that food efficiency was decreased in all treated groups with (5,
10 and 15 percent) in comparison with the positive control group.
The results were in agreement with Holloway & Grieg, (1984) who
demonstrated that the decrease in the body weight gain could be
attributable to a reduced metabolizable energy of the diets containing
doum fruit flour (DFF), due to its high fiber content (12.42 g./100 g.
DFF) resulting in lower mean values of FER. Also, the water holding
capacity (WHC) of dietary fiber is thought to be an important
determinant of faecal bulking and intestinal transit times with
influence on gastrointestinal disease.
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Mean of organs weight as percentage of body weight of rats
fed on doum supplemented diet was shown on table (5). The treated
group with 15% doum powder showed a significant decrease in heart
as compared with the positive control group. Liver in both treated
groups with 10 and 15 % doum powder were decreased sign-ificantly
as compared with the positive control group. Kidney and spleen in all
treated groups were showed slight increase in all treated groups with
different percent of doum powder as compared with the positive
control group.

Mean of blood lipids profile and liver function in the rats fed
doum supplemented diet were demonstrated in table (6). It was found
that cholesterol, triglyceride and VLDL were significantly decreased in
the groups which were fed on 10 and 15 % doum powder
respectively. Also the group which was fed on 5 % doum powder
showed a decrease in cholesterol and triglyceride but not significant
as compared to the positive control group. On the other hand, HDL
was significantly increased in all treated groups with different percent
of doum powder (5, 10 and 15 %) in comparison with the positive
control group. LDL, Al, All, Alll and TG/HDL were significantly
decreased in all treated groups in comparison with the positive
control groups. These results were in agreement with EI-Gendy, et al
, (2008) illustrated that supplementation with doum caused a
significant decrease in total cholesterol, triglyceride and LDL-C in
treated patients compared to non treated ones, while they reported
an increase of the HDL-C. Bayad (2016) stated that the doum fruit
may be improving lipid profile. Elhaj and El Bagir (2016) reported
that, feeding Hyphaene thebaica may protect from the increase of the
bad cholesterol, even a high fat diet is consumed. AST was
decreased significantly in the groups which were fed on 10 and 15%
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in comparison with the positive control group. ALT was also
decreased in all treated groups as compared with positive control
group but not significant. These results in agreement with those of Al-
amer and Rashwan (2012) who demonstrated that administration of
doum can improve liver functions.

Table (7) showed the mean of hemoglobin and minerals (iron,
sodium and potassium) in the investigated groups of rats. It was
found that there was a significant decrease in hemaoglobin level in the
group which was fed on 15 % of doum respectively as compared with
positive control group. There was a significant decrease in iron in the
groups which were fed on 10 and 15 % doum powder as compared
with the positive control group. The decrease in hemoglobin level and
iron level may be related to the fiber content of doum. These results
disagree with Auwal, et al, (2013) who stated that Hyphaene
thebeica can improve the hematological parameters and has the
ability to improve immune system related disease and can be used in
the management of anemia and immune disease. There was a
significant decrease in sodium level in group fed on 15% doum
powder in comparsion with the positive control group. On the other
hand there was a significant increase in potassium level in the group
which was fed on 15 % doum as compared with the positive control
group. The results showed an increase in potassium level may be
due to the high content of potassium in doum and also doum is used
as hypotensive so that it will decrease the level of sodium which is
related to the hypertension. EI-Gendy, et al., (2008) stated that doum
lowering blood pressure in hypertensive patients and changing blood
lipids and lipoproteins in a manner that decreases the risk on the
cardiovascular system.

Second Part:
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Chemical composition of Products:

Chemical composition of fortified shortening cake and spongy
cake with different percent of doum powder per 100 g. was shown in
table (8). Shortening cake fortified with different percentages of doum
(5, 10 and 15%) contain 5.57, 5.50 and 5.48 % moisture, protein
(7.35, 7.7 and 8.54 g.), fiber (2.32, 2.53 and 3.39 g.) respectively. It
was observed that, fiber content increased by increasing the amount
of doum powder in shortening cake in comparison with the control
(2.11g9.). The fortified shortening cake contain high amounts of
potassium as compared with the control. This increase related to the
high amount of potassium in doum powder. Spongy cake fortified
with different percentages of doum powder 5, 10 and 15 % contained
11.06, 12.6, and 13.30g. protein, respectively. Also, the amount of
fiber increased by increasing the percentages (5, 10 and 15%) of
doum powder (1.99, 2.11 and 2.28 g.) respectively. The fortified
spongy cake was contained high amount of potassium, and this
amount increased by increasing the percentage of doum powder.
Increasing the amount of potassium in both types of cake may be
useful in treating hypertension. These results are in agreement with
Seleem, (2015) who reported that increasing the levels of
substitution doum increased the total fat, crude fiber and ash
contents in produced cake compared with control. Also, minerals of
the produced cake showed an increment in potassium and
magnesium, while slightly increment in calcium, iron and zinc with
increasing the level of substitution.

Mean of selected measurements for shortening cake and
spongy cake fortified with different levels of doum powder was
illustrated in table (9). The results showed that there was a significant
increase in shortening cake fortified with 15% of doum powder in
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height, volume and index to volume as compared with the unfortified
shortening cake. On other hand the spongy cake fortified with 15 %
doum powder has significant decrease in height, volume and index to
volume as compared with the unfortified spongy cake.

Mean of sensory characteristics for shortening cake and
spongy cake fortified with different levels of doum was shown in table
(10). The results showed that there was significant decrease in the
scores of both types of cake (shortening and spongy) in the interior
and exterior color, cell size, cell uniformity and tenderness fortified
with 15% of doum powder as compared with the control. Sensory
evaluation results showed that, there were significant decrease in
taste and odor scores in the shortening and spongy cakes fortified
with 10 and 15%. These results are in agreement with Seleem,
(2015) who reported that, there was a significant decrease in the
acceptability by increasing the doum powder substitution as
comparing with the control.

It was concluded that feeding rats with doum at 15 % gave
better results in lowering lipid profile. But, the two types of cakes at
5 % showed better quality characteristics. Doum powder may be
used added to enhance cakes characteristics.

Table (1):Ingredients of spongy cake fortified with different levels of
doum powder.

Products

Ingredients Doum powder (%)
Control
5 | 10 | 15
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Wheat flour (g.). 100 95 90 85
Doum flour (g.). - 5 10 15
Whole fresh egg (g.). 125 125 125 125
Sugar (g.). 75 75 75 75
Salt (g.) 1 1 1 1
Vanilla (g.).

Table (2):Ingredients of shortening cake fortified with different levels
of doum powder.

Products

Ingredients Doum powder (%)

Control 5 10 15
Wheat flour (g.). 100 95 90 85
Doum flour (g.). - 5 10 15
Whole fresh egg (9.). 50 50 50 50
Sugar (g.). 50 50 50 50
Baking powder (g.). 9 9 9 9
Shortening (g.). 50 50 50 50
Vanilla (g.). 2 2 2 2
Salt (g.). 1.6 1.6 1.6 1.6
Milk (ml.). 110 110 110 110

Table (3): Chemical composition of doum per 100 gm.

Chemical composition Amount
Protein (g.) 7.35
Fat (g.) 3.52
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Carbohydrate (g.) 70.00
Fiber (g.) 10.46
Ash (g.) 3.09

Moisture (g.) 5.57

Minerals

Calcium (mg.) 111.5
Potassium (mg.) 542.25
Sodium (mg.) 138.75
Iron (mg.) 8.25

Zinc (mg.) 15

Table (4):Mean of Initial body weight (IBW), final body weight (FBW),
body weight gain (BW), percent change in body weight ,
food intake (FI) and feed efficiency ratio (FER) in the
investigated groups of rats during the study period.
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Groups
Parameters A B Treated groups with Doum powder
C D E
IBW (g.) 109.8(21 109.88: 108.8;; 105.4;; 104.2213
0.44 0.44 1.30 3.84 .89
FBW (g) 130.22)1 141.8(:1 134.4§)bi5. 129.42;; 125.4:_r
5.16 7.73 63 5.12 4.72
BW G (g.) 20.40b1 31.92ai 25.60af 24.0(::? 21.20bi
3.84 0.09 6.10 6.44 4.54
18.58+ 28.24+ 23.55+ 22.90+ 20.41+
B 4.81° 7.46° 5.69% 6.67% 459%
FI (g./day) 8.784_t: 12.47: 10.23b:r 10.07b:r 9.11f
0.45 1.37 1.00 1.86 1.61
0.082+ 0.099+ 0.089+ 0.085+ 0.083+
FER 0.56° 0.49° 0.72° 0.98° 0.28°

A: Negative control. B: Positive Control. C: 5% Doum D: 10%
Doum. E: 15% Doum.

Means in same row which does not share the same letter have
significant difference at P<0.05.

Table (5):Mean of organs weight as percentage of body weight of
rats fed on doum supplemented diet.

Groups

Organs

A B Treated groups with Doum
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C D E

0.85.00+ 1.108+ 0.99+ 0.95+ 0.88+

Heart b a ab ab b
0.105 0.07 0.14 0.19 0.16

Liver 3.51+ 4.12+ 3.41+ 3.23+ 3.03+

0.55% 0.932 0.14% 0.23° 0.37°

_ 0.75+ 0.77 0.80+ 0.81+ 0.73%

Kldney a a a a a
0.13 +0.07 0.09 0.04 0.07

0.72+ 0.60+ 0.65+ 0.66+ 0.65+

Spleen a a a a a
0.08 0.12 0.07 0.14 0.16

A: Negative control. B: Positive Control. C: 5% Doum D: 10%
Doum. E: 15% Doum.

Means in same row which does not share the same letter have
significant difference at P<0.05.

Table (6):Mean of blood lipids profile and liver function in rats fed on
doum supplemented diet.

Groups
Parameters A B Treated groups with Doum
C D E

212



Egyptian Nutrition Society-Special Issue :
The First International Confrence of Nutrition,Hurghada,April 2017

Blood lipids
(mg. 1) 14540+ | 167.80+ | 153.40+ | 148.00+ | 130.60%
géh : 11.76" 6.05° 27.54 7.71% 6.65°
65.20+ 87.00 75.80+ 66.20+ 58.00%
TG 12.04% 11.76° 13.53™ 8.70 12.04°
DL 77.00% 39.20+ 79.20+ 84.00 84.00+
10.27% 8.84° 9.25° 7.417 8.21°
DL 55.36+ | 111.12+ 59.04+ 50.76% 35.00+
16.58"° 10.71% 30.05° 10.45"° 8.00°
13.04+ 17.40+ 15.16+ 13.24+ 11.60+
VLDL-c 2.40° 2.35° 2.70% 1.74% 2.40°
Al 0.91+ 3.52+ 0.96% 0.76% 0.55+
0.29° 1.41° 0.43° 0.16° 0.13°
Al 0.73% 3.05+ 0.76% 0.61% 0.42+
0.29° 1.23% 0.41° 0.16° 0.11°
Al 1.91+ 452+ 1.96+ 1.76+ 1.55+
0.29° 1.41° 0.43° 0.16° 0.13"
TG/HDL 0.85+ 2.36% 0.95+ 0.78% 0.69+
0.19" 0.92? 0.14° 0.05° 0.19"
Liver Function
(w1.)
120.80+ | 148.40+ | 139.20+ | 137.60+ | 124.80%
AST 13.16° 12.66° 18.79% 25.99% 28.22"
ALT 26.00 31.60+ 29.00+ 28.00z 27.40+
4.30% 6.87° 7.87° 2.00° 4.50%

A: Negative control. B: Positive Control. C: 5% Doum D: 10%
Doum. E: 15% Doum. Al: Atherogenic index-1, All: Atherogenic
index—Il and Alll: Atherogenic index-lll.

Means in same rows which does not share the same letter have
significant difference at P<0.05.

Table (7): Mean of hemoglobin and minerals (iron, sodium
and potassium) in the investigated groups of rats.

Groups
Parameters

A ‘ B ‘ Treated groups with Doum
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C D E
HB (g Jdl) 13.32: 15.20: 14.7%;; 13.9?);; 13.28:
1.87 0.95 0.74 1.53 0.75
24.580% 25.60+ 22.90+ 15.40+ 1452+
Fe (ug./dl) 45922 35.30°2 66.20°% 92.03" 5.58°
Na (mEQ) 12.64:_;) 12.92: 11.80;;b 11.51)1 11.3ob¢
18.60 8.67 1157 5.97 9.97
K (mEq ) 5.92Jc_r 5.70;;c 6.42:a 6.52;_; 6.641;
1.87 0.63 0.51 0.45 0.12

A: Negative control.

Doum. C: 5% Doum

Potassium (K).

B: Positive Control. C: 5% Doum D: 10% Doum. E: 15%

D: 10% Doum. E: 15% Doum. Iron (Fe). Sodium (Na).

Means in same rows which does not share the same letter have
significant difference at P<0.05.

Table (8): Chemical composition of fortified shortening cake and

spongy cake with different percent of doum powder per
100 g.

Chemical
Composition

Shortening Cake

Spongy Cake

Cont | Fortified (products) | Control

Fortified (products)
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rol | 5% | 10% | 15% 5% | 10% | 15%

Moisture (%) 5.63 | 557 | 550 | 548 | 4.64 | 4.90 | 4.92 | 6.53
Protein (g.) 84 | 735| 7.7 | 854 | 10.15 [11.06 | 12.6 | 13.3
Fat (9.) 29.75 | 30.52 [ 30.72 | 31.63 | 12.55 | 12.55 | 14.10 | 14.19
Carbohydrate (g.) | 50.88 | 50.08 | 50.05 | 48.23 | 62.69 | 64.18 | 68.69 | 68.96
Fiber (g.) 211 | 232 [ 253 | 339 | 1.20 | 1.99 | 2.11 | 2.28
Ash (g.) 323 | 309 | 35 | 359 | 1.41 | 153 | 1.61 | 1.88
Calcium (mg.) | 109 | 111 | 114 | 116 | 47.25 |52.75 | 56.50 | 56.75
Iron (mg.) 825 | 12 | 13 | 14 | 575 | 6.25 [13.25|15.25
Zinc (mg.) 1 1 |325| 35 | 425 | 45 | 125 | 15
Sodium (mg.)  |138.57|136.18|495.75( 471.5 | 471.5 |467.25(136.17|136.16
Potassium (mg) | 246.5 |320.25(542.25566.75| 369.5 |443.75(566.75/640.75

Table (9):Mean of selected measurements for shorte- ning cake and
spongy cake fortified with different levels of doum powder

after baking.

Parameters

Cake
Products

Wt After
(9.)

%
Change

Height
(cm.)

Volume
(cm’)

Index to
volume

Specific
volume

Density
(9./cm®)
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| Wi. | (cm.) | (cm’g.) |
Shortening
cake
200 33.33+ | 3.56+ | 270.00% | 6.23+ 1.34+ 0.74+
Control a A R b d A b
30.00 10.00 0.01 50.00 0.01 0.05 0.03
Fortified
Products
0 225 + 2499+ | 3.37+ | 360+ 6.58+ 1.62+ 0.65+
5% a a d ab b a a
34.64 11.54 0.01 85.00 0.01 0.44 0.20
230+ 23.33+ | 3.64% 430+ 6.33+ 1.87+ 0.55+
10 % o o 7, | 100.00 DU B N
10.00 3.33 0.01 b 0.01 0.51 0.15
15 o 240+ 19.99+ | 437+ | 450 6.76x 1.86+ 0.54+
’ 10.00% 3.33° 0.01° 110.00% | 0.01° 0.38% 0.11%
Spongy
cake
Control 250+ 28.57+ | 3.20+ | 1200+ 14.34+ | 4.78% 0.21+
32.78% 9.36°% 0.10* | 300.00% | 0.01% 0.95% 0.03%
Fortified
products
263.33+ | 24.75+ | 2.98+ | 1000+ 13.32+ | 3.73% 0.29+
5 % a a b a ba ab a
70.23 20.06 0.01 500 0.01 1.58 0.10
290 + 17.14+ | 2.87+ | 800 13.04+ | 2.85+ 0.38+
10 % a a c a cb ab a
40.00 11.43 0.01 200.00 0.01 1.09 0.15
296.66+ | 15.23+ | 2.67+ | 600+ 13.02+ | 1.95+ 0.72+
15 % a a d a db b a
25.16 7.18 0.01 400.00 0.01 1.19 0.55

Means in same columns which does not share the same letter have significant

difference at P<0.05.

Table (10):Mean of sensory characteristics for shortening cake and

spongy cake fortified with different levels of doum

Types of cake

L Shortening cake Spongy cake
Characteristics — —
Fortified cake Fortified cake
Control Control
5% 10% 15% 5% 10% 15%
4,10+ | 3.80+ | 3.00+ | 2.90+ | 4.05+ | 3.95+ | 3.40+ | 3.00%
Apperance a ab bc c a a b
1.07 1.00 1.62 1.29 1.27 1.05% |1.27 ab| 1.33
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Interior 4.05+ | 3.60+ | 2.90+ | 2.60+ | 3.85+ | 3.75+ | 3.15+ | 2.85%
color 0.94% |1.31ab|1.65bc| 1.46° | 1.34® | 1.37% |1.42 ab| 1.34"
Exterior 420+ | 3.30+ | 2.80+ | 2.65+ | 3.95+ | 3.70+ | 3.20% | 2.95+
color 1.00% | 1.45° | 1.57° | 1.46° | 1.35% |1.34ab|1.50ab| 1.50"°
Cell 410+ | 3.40+ | 2.80+ | 2.30+ | 4.05+ | 3.90+ | 3.10+ | 3.50+
size 1.02% [1.50ab| 1.47"| 1.21° | 1.09% | 1.02% | 1.33" |1.10ab
Cell 455+ | 3.90+ | 3.35+ | 2.85+ | 4.25+ | 4.25+ | 3.85+ | 3.40%
uniformity 0.60% |1.55ab|1.69bc| 1.49° | 1.25% | 1.06% |1.42 ab| 1.42"°
430+ | 4.05+ | 2.85+ | 2.20+ | 4.05+ | 4.05+ | 3.70 | 3.35%
Tenderness A a b b A A A A
0.86 1.14°% | 1.56° | 1.47 1.05 0.99% | 1.21% | 1.26
Taste 4.70% 4.001b 3.65+ | 3.00+ | 4.15+ | 4.20+ | 3.65+ | 3.20+
0.47% | 1.25%® {156 bc| 1.55° | 1.18% | 1.00° | 1.53* | 1.60%
Odor 445+ | 410+ | 3.65+ | 2.85+ | 4.40+ | 4.30+ | 4.00% | 3.70+

0.60* |1.07 ab| 1.53° | 1.30° | 0.68* |1.08 ab|0.85ab| 1.45"
General 4.05+ | 4.05t | 3.10t | 2.85+ | 4.60+ | 3.75% | 3.10% | 2.85+
acceptability | 0.88% | 1.60% | 1.44° | 1.59° | 0.75* |1.71ab| 1.68" | 1.53"
Means in same rows which does not share the same letter have significant

difference at P<0.05.
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