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ABSTRACT

The present work aimed to study the possibility of preparing biscuit samples
made from wheat flour substituted with different levels of carrot peels 5%, 10%, 15%
and 20% as a source of fibers and vitamin A. Raw materials and biscuits were
analyzed chemically, physically, rheologically and organoleptically. Iron bioavailability
also evaluated. The obtained results showed significant differences in moisture,
protein, fat, fibers, ash and vitamin A contents in raw materials and all biscuit
samples, while there were no significant differences in total carbohydrates of all
biscuit samples. Biscuit sample contained 15% carrot peels showed the highest levels
of Fe, Ca, and Cr significantly. Evaluation of organoleptic properties indicated that the
best two samples were biscuit samples substituted with 10% and 15% carrot peels,
respectively. Hematological measurements and biological results showed that biscuit
samples of 10% carrot peels produced high levels of blood heamoglobin (13.40g/dl),
hematocrit (43.82%), RBCs (4.980millions/mI®) and serum iron (184.00pg/dl).
Generally, biscuit samples contained up to 10% carrot peels in the presence of
vitamin A showed good results.

INTRODUCTION

Malnutrition may be due to protein deficiency, mineral deficiency or
vitamin deficiency. Iron deficiency is the most prevalent micronutrient
deficiency affecting over 2 billions of people, particularly women and children.
Providing iron supplementation to school children results in improvement of
selective learning and school achievements tests (FAO/WHO, 1988).

Biscuits are a popular foodstuff, consumed by a wide range of
populations, due to their varied taste, long shelf life and relatively low cost.
Because of competition in the market and increased demand for healthy,
natural and functional products, attempts are being made to improve biscuits,
nutritive value and functionality by modifying their nutritive composition. Such
effects are very often achieved by increasing the ratios of wholegrain raw
materials other than wheat or different types of dietary fiber in basic recipes
with the attempt to increase biscuit quality, mineral content and availability
[Kaur et al., 2007].

Carrot peels are considered by product with low cost and low caloric
value which has useful roles in protection the body from some diseases.
Carrot peels are a better source of dietary fiber and bioactive compounds that
have an influence on its total radical trapping antioxidative potential (TRAP)
value. The high content of biologically active compounds in carrots makes it
preferable for dietary prevention of atherosclerosis and other diseases.
[Leontowicz Hanna et al., 2007].
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The global wheat crisis is a result of high wheat costs and lack of
availability. It disproportionately affects poor people and families who spend a
high percentage of their limited income on wheat. In the last decade the price
of the most basic foodstuffs traded on international markets has increased
sharply in every region of the world. For example, the price of wheat has
doubled in less than a year. [World Bank and USDA (2008)]. Also, Sara et al.,
(2010), demonstrated that carrot not only contains provitamin A as carotene,
but also contains anthocyanins and non provitamin A carotenoids lycopene,
of which both are potent antioxidants.

Therefore this investigation was designed to evaluate iron
bioavailability of biscuits made from wheat flour substituted with carrot peels
(as a source of fibers) at different levels 5%,10%,15% and 20% in the
presence of vitamin A.

MATERIALS AND METHODS

Materials:

The materials used in this study were:
Wheat Flour:

Wheat flour (72 % extraction) was obtained from Mills of North Cairo
Company, Egypt.
Carrot peels:

Carrot was obtained from local market, El-Mansoura City, Egypt.
Carrot peels were prepared by washing carefully, hand peeled, and dried at
70°c for 12hr, then milled using an electric mill (Broun mill type 4249) to pass
through 20 mesh sieve, packed in polyethylene bags and stored in
refrigerator until use.

Experimental Animals (Rats):

The rats were obtained from the Egyptian Organization for Biological
and Vaccine production.
Other ingredients:

Vegetable shortening, salt (NaCl), sodium bicarbonate, sugar and
dextrose were obtained from local market, EI-Mansoura, Egypt. The different
mixtures of minerals and vitamins used in this study were purchased from
sigma Chem. Co., Cairo, Egypt.

Methods:
Chemical analysis:

Moisture, protein, fat, fiber and ash were determined for raw materials
as well as the different prepared biscuit samples, according to the methods
described in the AOAC (2000). Total carbohydrates were calculated by
difference.

Minerals were determined according to the methods described by
(Chapmané&Pratt, 1978) using the atomic absorption spectrophotometer (Pye
Unicum Model 3300).

Vitamin A (as carotenoids) was determined according to the method
reported by Weissenberg et al., (1997).
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Rheological properties:
Farinograph test was carried out on wheat flour as control and wheat
flour mixtures using the method described by A.A.C.C (2000).

Technical methods
Preparation of biscuits

The flour mixtures were prepared as shown in Table (1). Biscuits
containing additives were prepared using wheat flour (72% extraction)
according to the procedure described by Dovaldk and Williams (1975). The
basic biscuits formula was prepared according to the following ratios: wheat
flour 225gm, vegetable shortening 64gm, salt (NaCl) 2.1gm, sodium
bicarbonate 2.5gm, water 16gm, sugar 130gm and dextrose solution (18.9gm
dextrose hydrous in 150ml water) 33gm. Biscuits were baked in continous
band oven at 205° for 9-10 min. Biscuits samples were packed in
polyethylene bags after cooling.

Table (1): The percentage of ingredients used in biscuits formula
preparation

No of sample Wheat flour 72% Carrot peels powder (g)
1 100
2 95 5
3 90 10
4 85 15
5 80 20

Physical characteristics of biscuits

The average of diameter (cm), height (cm), spread ratio (diam/ht),
weight (g), volume (cc) and specific volume (cc/g) were determined according
the method described by A.A.C.C (2000).

Organoleptic evaluation of biscuits

Appearance, Texture, Taste, Odour, color and Overall acceptability
were evaluated by ten panelists according to the method described by Zabic
and Hoojjat (1984).

Color Determination:

Color of different samples was measured by using a Spectro
Colorimeter (Tristimulus Color Machine) with CIF lab color scale (Hunter, Lab
Scan XE, Germany) According to Hunter, (1971). The color of the ground
biscuits was measured in a Hunter Lab. Color difference Meter. The L, a, and
b values were reported: L=lightness, a=redness, and b=yellowness. Total
color difference (E) was calculated as: AE = [(AL?) + (Aa®) + (Ab))]*.
Bioavailability of iron:

Depletion repletion method for biological evaluation of different
prepared of biscuits was carried out according to Ranhotra et al., (1983).

Animal Experiments:
Animals:

Biscuits samples were evaluated biologically using weanling male
albino rats of about (23) days old and average weight (45-50gm). Rats were
divided into (10) groups (5) rats for each. Rats were housed individually in
wire bottomed cages and maintained at room temperature with 12 hr light and
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12 hr darkness. Food and dionized water were provided ad libitum. All the
procedures were carried out in the Animal Department, Faculty of Science,
Mansoura University, and El-Dakahlia, Egypt. The composition of the basal
depletion diet was as follows: Casein 11.20%, Cellulose 4.00%, Corn starch
66.50%, Corn oil 13.30%, Salt mixtures (iron free) 4.00%, Vitamin mixtures
1.00%. The composition of free iron mineral mixtures and vitamin mixtures were
recommended by the American Institute of Nutrition (AIN, 1977).

Depletion period:

All animals were fed on the free iron depletion diet for four weeks until the
blood hemoglobin (HB) level dropped to about 8-9 mg / 100 ml. Blood samples
were collected from the tested rats throughout the experiment to determine the
hemoglobin level until reached the level of iron deficiency.

Repletion period:

The depleted rats were fed on different prepared biscuit samples for 28
days. These biscuit samples contained different percentage of fibers. Iron
content of all samples was adjusted with appropriate amount of ferrous sulfate
(15 mg/100g sample). Rats were weighted weekly. Food intake was recorded
daily. Blood samples were collected from the tested rats throughout the
experiment. At the end of the experiment after four weeks, rats were sacrificed.

Blood analysis:

Five ml intravenous blood was withdrawn from each animal. 1ml was
collected in a tube containing EDTA as anticoagulant and shaked well, for the
determination of hemoglobin (HB), hematocrit (HCT) and red blood cells count
(RBCs) value. The rest of the sample (4ml) were collected in sterilized, dry
centrifuge tubes left to colt and the serum were separated after centrifugation for
10 minutes at 5000 r.p.m. Then, the serum was kept frozen at -20°c in clean dry
plastic tubes for the determination of serum iron.

The cyanmethemoglobin procedure was used to determine blood
hemoglobin (HB), while hematocrit (HCT) is defined as the volume occupied by
erythrocytes in a given volume of blood. It is usually expressed as volume of
erythrocytes per 100ml of blood, and serum iron was determined using 2.2 di
pyredyl method, also the (RBCs) values were estimated according to the
method described by Dacie and Lewis (1984).

Statical analysis:
Data were analysis according to SAS program SAS, (1996).

RESULTS AND DISCUSSION

Chemical composition of raw materials and biscuits:

The proximate chemical composition of wheat flour, carrot, peels and
biscuits with and without carrot peels at levels of 5%, 10%, 15% and 20% are
shown in Table (2), moisture content of raw materials varied between (3.26%
to 13.26%). The highest content was in wheat flour 72% (13.26%) which
approximately agree with Amer et al., (2009). Mean while, the lowest content
of moisture was observed in Control biscuit 100% wheat flour 72%, this result
in agreement with Sudha et al., (2007). It could be noticed from the same
table the highest protein content was in wheat flour 72% (12.04%) followed
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by carrot peels powder (6.09%). These results are agreement with those
found by Hussein (2007) and Figuerola et al., (2005). Fat content of raw
materials in the same Table was higher in Biscuit of carrot peels 20%
(26.86%), while the fat content of wheat flour 72% was (1.24%). These
results gave the same attitude with Leaky (1999), Hussein (2001), Amudha et
al., (2009), Figuerola et al., (2005) and Bayoumi (2007). The same results in
Table (2) showed that carrot peels powder had the highest fiber value
(9.87%), while wheat flour 72% had the lowest value (0.87%).

Table (2): Chemical composition of wheat flour, carrot, peels and
biscuits with and without carrot peels at different levels (on
dry weight basis)

Moisture |Protein| Fat |Fiber| Ash | T.C VitA_(Caloric

v o | e [ob] 0 | o9 |85 |oces

Wheat flour 72% | 13.26% [12.04%| 1.249 [0.879] 0.74" [85.11%| --——----—- 399.76
Carrot peels 12.47° | 6.09' | 2.05' |9.87%|10.48%|71.51°[7136.06%328.85
powder
Control biscuit
100% wheat flour | 3.26" | 9.67° | 26.59° | 2.35'| 1.86° |59.53°| 206.13"|516.11
72%
Biscuit of carrot
peels 5%
Biscuit of carrot
peels 10%
Biscuit of carrot
peels 15%
Biscuitof carrot | ¢ 55c | 7 30¢ | 26.86% |3.05°| 3.20° |59.59%(1188.44% 509.3

peels 20%

LSD 0.05 0.18 0.26 | 0.09 |[0.09]| 0.09 | 0.10 | 0.012 |---------
LSD = Least Significant Difference.
Means with the same letter in each column are not significant different at 0.05.

Samples

4.17% | 8.85° [26.72°% 2.45°| 2,229 |59.76°| 475.26° |514.92

4.82° | 8.44° |26.80%|2.54"| 2.48° |59.83°|673.15%|514.12

563" | 7.72% | 26.85% [2.80°| 2.84° |59.79°|1042.13511.69

These results are agreement with Lehto et al., (2005), Bayoumi (2007),
Hussein (2007), and Yaseen et al., (2009). Carrot peels powder had the
highest content of ash (10.48%), while the lowest value of ash was in wheat
flour 72% (0.74%). These results gave the same attitude with Leaky (1999),
Hussein (2001), Ghoneim (2006), Hussein (2007), Chantaro et al., (2008),
Rupasinghe et al., (2008), Hussein (2009) and Yaseen et al., (2009). The
results in Table (2) showed that wheat flour 72% contained the highest value
of carbohydrates (85.11%), while the lowest value was in Control biscuit
100% wheat flour 72% (59.53%).These results supported by Hussein (2001),
Bayoumi (2007), Hussein (2007), Rupasinghe et al., (2008), and Yaseen et
al., (2009). Vitamin A content in carrot peels powder showed the highest
value (7136.06ugRE), while in wheat flour 72% was not detected. These
results gave the same attitude with Sun and Temelli (2006). Caloric in Table
(2) showed that the highest value was in Control biscuit 100% wheat flour
72% (516.11K.cal), while the lowest value found in carrot peels powder
(828.85 K.cal). These results are agreement with Hussein (2001), Ghoneim
(2006), Bayoumi (2007) and Hussein (2007).
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Minerals in raw materials and biscuits:

The results in Table (3) showed that Na content of raw materials varied
between (12.67-16.87mg). The highest value was in biscuits of apple peels
powder 15% (16.87mg), while the lowest content was observed in carrot
peels powder (12.67mg). It could be noticed from the same table that the
highest Zn content found in carrot peels powder (3.1mg), while the lowest
content was observed in wheat flour 72 % (1.7mg). From the same table the
highest Ca content was found in biscuits of carrot peels powder 15%
(0.64mg), while wheat flour 72 % the lowest value was observed in
(12.67mg). In the same Table the highest value of Mg was found in biscuits of
carrot peels powder 5% (16.87mg), while biscuits of carrot peels powder 20%
had the lowest value (12.40mg). Fe content in Table (3) showed the highest
value was in Biscuits of carrot peels powder 15% (6.77mg), while the lowest
value showed in wheat flour 72% (1.85mg). In the same Table the highest
value of Cu found in carrot peels powder (1.03mg), while the lowest value
was found in biscuits of carrot peels powder 20% (0.12mg). It could be
concluded that the highest Co value was in wheat flour 72% (0.37mg).While
the lowest value showed in biscuits of carrot peels powder 15% (0.05mg).
Also, the highest content of Cr was in wheat flour 72% (0.47mg), while the
lowest value was found in biscuits of carrot peels powder 5% and 20%
(0.16mg). From the same Table the highest value of Mn showed in control
biscuit (1.20mg), while the lowest value was in biscuits of carrot peels powder
20% (0. 60mg).The highest Mo content in same Table showed in Control
biscuit 0.83mg), while the lowest value showed in wheat flour 72% (0.17mg).

Table (3): Minerals of wheat flour, carrot, peels and biscuits with and
without carrot peels at different levels (on dry weight basis)
SAMPLES Na | Zn | Ca | Mg | Fe |[Cu|Co | Cr |[Mn | Mo | Se

Wht;azg/folour 13.43%1.70°[12.67" 14.8" | 1.85" |0.16°(0.37%0.47%0.76°(0.17°(0.004
Cag:;ggre's 12.67°(3.10%[14.67917.13% 4.37%|1.03%0.11°(0.17"]0.92°(0.34%0.007%

Control biscuit [16.13°]1.33%42.0°] 16.6" [2.63° 0.4%[0.06% 0.3°[ 1.2%|0.83%0.007°
Biscuits of
carrot peels [16.23%1.00% 57.0°(16.87%3.67%|0.16%0.060.16°(0.97°0.33%/0.011?
powder 5%
Biscuits of
carrot peels |16.70%[1.13%61.7°(16.47"5.37°|0.16%0.12" 0.5 |0.95°0.500.014?
powder 10%
Biscuits of
carrot peels | 16.4° [1.13%64.0%(16.43" 6.77%|0.240.050.83"/1.13%0.500.004%
powder 15%
Biscuits of
carrot peels [16.33%1.2%°|33.79| 12.4° | 4.73%|0.12%0.12"0.16°| 0.6° |0.40%/0.004?
powder 20%
LSD0.05 [ 0.24 [0.21]0.23]0.24 [0.26 [0.06]0.03[0.15]0.16[0.07] 0.02
LSD = Least Significant Difference.
Means with the same letter in each column are not significant different at 0.05.
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Se in the same Table showed the highest value in Biscuits of carrot peels
powder 10% (0.014mg), while the lowest value was in wheat flour 72%
(0.004mg), biscuits of carrot peels powder 15% and biscuits of carrot peels
powder 20%. These results gave the same attitude with Khalil et al., (2002),
Ekholm et al., (2007), Vitali et al., (2007) and Sharoba et al., (2009).

Physical properties of biscuits for different samples:

The results in Table (4) showed that diameter value of biscuit samples
fluctuated between (5.5-6.5cm). The highest value was in control biscuits
(6.5cm). Mean while the lowest value was observed in biscuits of carrot peels
20% (5.5cm). It could be noticed from the same Table that the highest hight
value was in biscuits of carrot peels 15% (1.30cm), while the lowest value
was observed in control biscuits (1.10cm). Spread ratio in the same Table
was highest in control biscuits (5.91dia/ht), while the lowest value was
observed in biscuits of carrot peels 15% (4.46dia/ht). The same results in
Table (4) showed that control biscuits had the highest Weight value
(26.29gm), while biscuits of the of carrot peels 20% had the lowest value
(24.62gm). Also it could be concluded that the highest Volume value was
found in biscuits of carrot peels 15% (53.55cc), while the lowest value was
observed in control biscuits (50.86cc). From the same Table the highest
Specific volume value was found in biscuits of carrot peels 15% (2.15cc/gm),
while the lowest value was observed in control biscuits (1.93cc/gm). All of
these results gave the same attitude with Hussein et al., (2008).

Table(4): Physical properties of biscuits from different samples

formulas
Samples Diameter| Height Spr_ead ratio\Weight| Volume | Specific
(cm) (cm) | (diam./ht) | (g) (cc) |Volume (cc/g)

Control biscuit 100% wheat a 9 a a i

flour (72%) 6.5 1.10 5.91 26.29%| 50.86 1.939
Biscuit of carrot peel 5% 6.2 1.18' 525" [25.76"] 51.76° 2.01
Biscuit of carrot peel 10% 6° 1.26° 476"  [25.16% 52.66° 2.09°
Biscuit of carrot peel 15% 5.8° 1.30° 4.46'  [24.86"| 53.55° 2.15"
Biscuit of carrot peel 20% 5,57 1.22° 450° [24.62°| 52.25' 2.12°

LSD 0.05 0.34 0.009 0.009 0.33 | 0.009 0.01

LSD = Least Significant Difference.
Means with the same letter in each column are not significant different at 0.05.

Color characteristics of biscuits:

Table (5) showed that color characteristics of biscuits from different
samples (color characteristics is one of the major parameters that affect the
quality of the final product). Table (5) shows Hunter values of whiteness (L),
redness (a) and yellowness (b) measured for crust and crumb color. All
biscuits samples had slightly lower L values for crust than the control samples
and a slightly dark crumb color. The highest value of lightness for crust was
shown in control biscuits (85.07), while the lowest value showed in biscuit or
carrot peels 20% (57,84). From the same Table, it is seen that, the highest
value of redness (a) for crust was shown in biscuit of carrot peels 20%
(11.16), while the lowest value was found in biscuits of carrot peels 5%
(7.25). It is seen from the same Table that the highest yellowness (b) value
was found in biscuits of carrot peels 10% (37.41), while the lowest value

49



Khalil, Mona M. et al.

showed in control biscuits (32.37). The AE value for crust in table (5) showed
that the highest value was found in control biscuit (91.42), while the lowest
AE value for crust was presented in biscuits of carrot peels 15% (73.18). The
same results in Table (5) showed that the highest value of lightness for crumb
was in biscuits of control biscuits (58.66), while the lowest value showed in
biscuits of carrot peels 20% (45.77). From the same Table, it is seen that, the
highest value of redness (a) for crumb was presented in biscuits of carrot
peels 15% (17.12). Also, Table (5) shows that, the highest value of
yellowness (b), for crumb was in control biscuits (39.85), while the lowest
value showed in biscuits of carrot peels 5% (36,47). The AE value for crumb
in Table (5) showed that the highest value was in control biscuits (72.89),
while the lowest AE value showed on biscuit of carrot peels 15% (68.90).
These results agree very well with Hussein (2007) and Hussein et al. (2008).

Table (5): Color characteristics of biscuits from different samples

formulas
Samples Crust Crumb
P L a b AE | L a b AE
Control biscuits
100% wheat flour | 85.07% | 8.53° | 32.37" [91.42%[58.66°| 16.88° | 39.83% | 72.89%
(72%)
Biscuits of carrot | 77 59 | 7 559 | 36 570 [85.90°|57.75°| 15.13" | 36.47" | 70.38°
peels 5%
Biscuits of carmot | o4 ce9 |16 75| 37.412 [79.80°|57.54¢| 14.37% | 36.559 | 69.59°
peels 10%
Biscuits of carrot | g4 jon | g 79¢ | 35.10° [73.18"55.72¢| 17.12¢ | 36.75 | 68.90°
peels 15%
Biscuits of carrot | o7 g/i 144 16| 3503 |68.54'|45.77' | 13.71" | 37.75° | 69.71°
peels 20%
L.S.D 0.05 003 | 0.01 | 0.01 | 004 |00l | 001 | 001 | 005

L =lightness (100 = white; 0 = black), a = redness (+100) to green (-80), b = yellowness (70)
to blue (-80), AE = (A L%+ A a? + A b?)*?

LSD = Least Significant Difference.

Means with the same letter in each column are not significant different at 0.05.

Farinograph parameters of dough prepared from different formulas:

The results in Table (6) showed that Water absorption of wheat flour
mixture doughs varied between (64.5-72.5%). The highest value was in
wheat flour mixture of carrot peels 20% (72.5%), while the lowest value was
observed in wheat flour mixture (64.5%). This result in agreement with EI
Soukkary (2008). It could be noticed from the same Table that the highest
value of arrival time found in wheat flour mixture of carrot peels 20% (9min),
while the lowest value was observed in wheat flour mixture of carrot peels 5%
(2.25min). But the arrival time value of wheat flour dough was (2.50min).
Dough development time of wheat flour mixture was highest in wheat flour
mixture of carrot peels 20% (10min), while the lowest value was observed in
wheat flour mixture of carrot peels 5% (5.50min). But the dough development
time value of wheat flour dough was (6min). From the same table the highest
stability time value was found in wheat flour mixture of carrot peels 10%
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(11min), while the lowest value was observed in wheat flour mixture of carrot
peels 15% and 20% was (9.0min). But the stability time value of wheat flour
dough was (10.5min). In the same table the highest weakning value was
found in wheat flour mixture (120BU), while the lowest value was observed in
wheat flour mixture of carrot peels 20% was (60BU). But the weakning value
of control biscuits was (120BU). It could be concluded that the highest value
of mixing tolerance index was found in wheat flour mixture of carrot peels
15% was (60BU), while the lowest value was observed in wheat flour mixture
of carrot peels 20% was (30BU). But the mixing tolerance of wheat flour
dough was (40BU). These results are agreement with Hussein et al., (2008).

Table (6): Farinograph parameters of dough prepared from different
samples formulas

Water  |Arrival Dough Stability . Mixing
Samples absorption | time deveI(_)pm- time Weakning tolerance
- ent time ) BU) |
(%) (min) (min) (min) index(BU)

Control biscuit  100%,

d e a d h
\Wheat flour 72% 64.5e | 2.50 6.0 10.5 120 40.0

Biscuit of carrot peel 5% | 66.0° [2.25° 5.5° 9.5" 100° | 4259
Biscuit of carrot peel 10% | 68.0° [3.00°| 7.0™ 11.0* [ 80.0' | 50.0'
Biscuit of carrot peel 15% | 69.5° [4.50°| 7.0™ 9.0° | 70.0° | 60.0°
Biscuit of carrot peel 20% | 72.5° [9.00°| 10.0° 9.0° | 60.0" | 30.0'

LSD 0.05 087 |074] 0.87 0.87 | 0.99 0.93

LSD = Least Significant Difference.
Means with the same letter in each column are not significant different at 0.05.

Sensory evaluation of biscuits from different samples:

The results in Table (7) showed that the highest score of color was
in control biscuits (8.6+0.96), while the lowest score was in biscuits of carrot
peels 20% (6.0+1.33). These results are agreement Omobuwajo (2003),
Sudha et al., (2007), Ajila et al., (2008) and Ibrahium and Hegazy (2009). In
the same Table the highest Flavor score showed in control biscuits
(8.510.84), this result supported by Ajila et al., (2008), Hussein et al., (2008)
and Ibrahium and Hegazy (2009), while the lowest score was found in
biscuits of carrot peels 20% (7.3+1.33). It could be noticed from the same
Table that the highest Taste score was found in control biscuits (8.5+0.85).
These results according to Hussein (2007), Hussein et al.,, (2008) and
Ibrahium and Hegazy (2009), while the lowest score was in biscuits of carrot
peels 20% (7.1+1.52). Also, results in the same table showed that the
highest Texture score was found in control biscuits (8.3+1.25), this result
gave the same attitude with Hussein (2007), Tyagi et al., (2007), Ajila et al.,
(2008), Hussein et al., (2008) and Ibrahium and Hegazy (2009), while the
lowest score was showed in biscuits of carrot peels 20% (7.5+1.08). It could
be concluded that the highest Appearance score was found in control
biscuits (8.6+£0.97), these results are agreement with Hussein (2007), Ajila et
al., (2008), Hussein et al., (2008) and Ibrahium and Hegazy (2009) and
Nazni et al., (2010), while the lowest score was showed in biscuits the carrot
peels 20% (6.4+1.58). Overall acceptability from the same table cleared that
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the highest Appearance score was found in control biscuits (8.3+0.82), these
results gave the same attitude with Omobuwajo (2003), Hussein et al.,
(2008) , Hussein (2007), Ajila et al., (2008) and Ibrahium and Hegazy (2009).
While the lowest score was showed in biscuits of carrot peel 20% (6.4+1.07).

Table (7): Sensory evaluation of biscuits from different samples

formulas
Samples Color Flavor Taste | Texture |Appearance acc?e\ﬁgilillity ggéfle
(10) (10) (10) (10) (10) (10) (60)

Control biscuit
100% wheat |8.6+0.96%| 8.5+0.84%| 8.5+0.85% |8.3+1.25%| 8.6+0.97% 7.7+0.82 50.2
flour (72%)

Biscuit of carrot

7.640.96™(8.1+0.73%|7.8+1.14™°|7.8+1.14"| 8.3+1.42® | 7.8+1.03 | 46.1

peel 5%

Biscuit of carmotl g 11 567 6+1.17%(7.6+0.70%97.6+1.17°| 7+1.41° | 8.1#1.37 | 505
peel 10%

Biscuit of carot| s 5,1 gl g41.41% |7.241.22% |7.8+1.03°| 6.9+1.44% | 8.1+1.45 |49.35
peel 15%

Biscuit of Aol g1 33 | 7341.33"| 7.141.52° | 7.5¢1.08| 6.4+1.58° | 7.5:1.50 | 47.7
peel 20%
LSD 0.05 1.03 0.99 1.04 1.21 1.13 2.53
LSD = Least Significant Difference.
Means with the same letter in each column are not significant different at 0.05.

The effect of experimental biscuit samples on weight gain, feed intake
and feed efficiency after 28 days:

The results in Table (8) showed that Initial body weight value of
experimental biscuit samples varied between (51 to 64q). The highest value
was for rats fed on biscuits of carrot peels 5% (64g). Meanwhile the lowest
value was found for rats fed on biscuits of carrot peels 20% (51g). But the
control biscuits contained (59g). While the basal diet contained (549). It could
be concluded that the highest final body weight was found in biscuits of carrot
peels 10% (90g), while the lowest value was found in basal diet contained
(679).

Table (8): The effect of experimental biscuit samples on body weight
gain, feed intake and feed efficiency after 28 days
Initial body |Final body Body Feed Feed

SAMPLES weight weight |weight gain| intake |efficiency
(9) (9) (9) (9) (FE)
Basal diet (casein) 54.09 67" 13° 103.2' [ 0.126°
Control  biscuit  100% f d a e b
wheat flour 72% 59.0 82 23 190.9° | 0.120
Biscuit of carrot peel 5% 64.0° 82° 18° 200.7° | 0.090°
Biscuit of carrot peel 10%|  75.0° 90° 15° 204.5° | 0.073°
Biscuit of carrot peel 15% 60.0° 70° 10’ 175.8" | 0.057°
Biscuit of carrot peel 20%|  51.0" 60° 09.0' 161.3" | 0.056°
LSD 0.05 0.78 2.42 1.06 0.73 0.23

LSD = Least Significant Difference.

Means with the same letter in each column are not significant different at 0.05.

Feed efficiency (FE) was calculated using the following equation according to A.O.A.C
(2000):- FE = Gain in body weight (g) / Feed intake (g).

52



J. Food and Dairy Sci., Mansoura Univ., Vol. 2 (1), January, 2011

But the control biscuits contained (82g). gain body weight in the same table
showed that highest value was found in control biscuits (23g), while the
lowest value was found in carrot peels 20% (9.0g). While the basal diet
contained (13g). From the same Table the highest feed intake value showed
in biscuits of carrot peels 10% (204.5g), while the lowest value showed in
biscuits of in Basal diet contained (103.2g). But the control biscuits contained
(190.99). Feed efficiency ratio in the same Table showed that the highest
value was in basal diet (casein) (0.126), while the lowest value showed in
biscuits of carrot peels 20% (0.056). But the control biscuits contained
(0.120).

Hematological measurements of rat's blood after depletion and after
repletion of iron:

The results in Table (9) showed that all rats except basal diet (casein)
group were anemic at zero time with no differences between values of HB,
HCT, RBCs and serum iron in all groups under investigation, since the HB
levels were found to be between (8.23 t08.28g/dl) and HCT values were
between (25.32 to 25.83%), while RBCs and serum iron values were between
(4.000 to 5.400 miIIions/mIs) and (95.00 to 99.18/dl), respectively. These
results are agree with Ahmed (2003) and Saleh et al., (2007).

Table (9): Measurements of rat's blood after depletion and after
repletion of iron

Samples No. LSD 0.05

Basal
diet 1) @ | 3 4) 5)
(casein)
Hb (g/dl) [14.87°| 8.28° [ 8.2°][8.25" | 8.27° [ 823" | 1.05
Hct (%) 45.00a | 25.83b |25.8°|25.63b| 25.44b [25.32b] 8.9

Measurements

Se(i‘;d'lr)"” 188.36a| 99.18b |99.0°|98.10c| 97.70d | 95.00f | 27.5
(milﬁfni?mﬁ) 6.315a | 4.420c |5.40°|4.900c| 4.110c |4.000c| 106.2

Hb (g/dl) |16.00a| 11.52d [13.4°|13.00b| 12.32c |12.00c| 4.60
Hct (%) 62.00a | 38.90g |43.8°[41.00d| 40.19 | 39.77 | 12.13

After repletion | After depletion

Se&’; d'lr)on 198.54a| 166.13 [184.09181.98¢| 173.00f [165.85¢ 42.13
RBCs c
. 3, |8.466a| 5.240b | 4.9 |4.000c| 3.280d |2.890e| 174.2
(millions/ml”)
(1): Control biscuit 100% wheat flour 72%. (2): Biscuit of carrot peel 5%.
(3): Biscuit of carrot peel 10%. (4): Biscuit of carrot peel 15%.
(5): Biscuit of carrot peel 20%. (6): Biscuit of apple peel 5%.
(7): Biscuit of apple peel 10%. (8): Biscuit of apple peel 15%.

(9): Biscuit of apple peel 20%.

Hb: Heamoglobin (normal value = 12-15g/dl).

Hct: Hematocrit (normal value = 40-45%).

RBCs: Red Blood Cells Count (normal = 6.30- 8.23million/ml%).

Normal Serum Iron = (185-200ug/dl).

Means with the same letter in each column are not significant different at 0.05.
LSD: Least Significant Difference.

53



Khalil, Mona M. et al.

The results in the same Table showed that group fed on sample No. (2) [95%
wheat flour 72% + 5% carrot peels powder] scored the highest heamoglobin
level (13.40g/dl) compared with the rest samples except the basal diet group.
Hematocrit (HCT) is a reflected value of red blood cells count (RBCs) and its
content of HB, since the increment of HCT refers to an increasing in RBCs
number and their content of heamoglobin (HB). Generally, rats fed on sample
No. (2) [95% wheat flour 72% + 5% carrot peels powder] had the highest
HCT value (43.82%) as compared with basal diet group (62%). This is may
be due to the high level heamoglobin (HB) in the blood of that group. On the
other hand, rats fed on sample No. (5) [80% wheat flour 72% + 20% carrot
peels powder] showed the lowest value of HCT this may be due to low values
of heamoglobin (HB) and red blood cells count (RBCs) for this sample as
supported by Khalil et al., (2002). For the red blood cells count (RBCs) in the
same table, it was clear that there were differences between the basal diet
(casein) and different samples. The highest value was found in sample No.
(1) [Control biscuits of wheat flour 72%] (5.240mi|lion/ml3) as compared with
basal diet group (8.466 miIIion/mIe’), while the lowest value was found in
sample No. (5) [80% wheat flour 72% + 20% carrot peels powder]
(2.890million/ml”). Also, the same data in Table (16) indicated that group of
rats fed on sample No. (2) [95% wheat flour 72% + 5% carrot peels powder]
(184.00pg/dl) as compared with basal diet group (198.54ug/dl), while the
lowest value was showed in sample No. (5) [80% wheat flour 72% + 20%
carrot peels powder] (165.85ug /dl).

Conclusion
Biscuit samples contained up to 10% followed by 15% carrot peels
in the presence of vitamin A showed the best results.
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