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Abstract
The study investigated the quality of biscuit supplemented with ripe tomato peel flour. Ripe tomato fruits
were peeled manually and the peels were used to prepare flour. The flour was used to substitute 10, 20
and 30% of wheat flour. The flours were analyzed for the chemical composition and functional
properties. The flour blends were used to prepare biscuits which were evaluated for the chemical
composition, physical and sensory properties. The wheat flour had significantly (p<0.05) higher water
absorption capacity, oil absorption capacity, swelling capacity but lower bulk density than the tomato
peel flour. However, the tomato peel flour contained higher amounts of flavonoids, phenol and
carotenoids than the wheat flour and the biscuit. The flavonoids, phenols and carotenoids contents of the
wheat flour were 1.20, 4.40 and 0.48mg/100g, respectively while those of the biscuits were 211.35,
123.39 and 12.5 mg/100g, respectively. The tomato peel flour contained significantly (p<0.05) higher
amounts of ash, fat, protein and crude fiber but lower carbohydrate content than the wheat flour. The
total dietary fiber (TDF), insoluble dietary fiber (IDF) and soluble dietary fiber (SDF) contents of tomato
peel flour were 85.56, 70.25 and 15.31%, respectively while those of wheat flour were 34.80, 23.35 and
11.45%, respectively. The TDF, IDF and SDF contents increased to 71.03, 58.94 and 13.07%
respectively in the biscuits relative to those of wheat flour. The Na, K, Ca, Mg, Fe and Zn contents of the
tomato peel flour were higher than those of the wheat flour and the biscuit. The levels of these minerals
increased in the biscuits. The weight, thickness, diameter, break strength and spread ratio of the biscuits
increased with the level of tomato peel flour in the biscuits. The scores for all the sensory attributes
decreased with the level of tomato peel flour in the biscuit. However, the biscuit containing 20% tomato
peel flour was not significantly (p>0.05) different from the wheat flour biscuit in the sensory attributes
assessed. The tomato peel flour could substitute 20% wheat flour in biscuit without adversely affecting
the quality of the biscuit.
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Introduction
Tomato (Lycopersicun esculentum L) is a
member of the family Solanaceae. Tomato is one
of the most cultivated and consumed fruit
vegetables in the world. In Nigeria, tomatoes are
grown in large quantities. Nigeria was rated the
14th largest producer of tomatoes in Africa with
2.3 million tons of tomatoes produced in 2014
(Ogundipe et al., 2012). However, 40-50% of the

tomatoes produced in Nigeria are lost due to poor
handling and preservation practices (Ogundipe et
al., 2012). Tomato is a source of vitamins C (2025 mg/100g) and A, lycopene, minerals like iron
(5-12.2mg/kg, potassium (2282-2668mg/kg) and
trace amounts of carbohydrate and protein
(Nwanekezi and Onyeali, 2005). The chemical
composition, size, density as well as the seed,
pulp and skin contents of tomato vary with
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variety (Nwanekezi and Onyeali, 2005; George et
al ., 2004 ). Tomatoes are used to produce variety
of products such as puree, ketchup, sauce, paste,
juice, leather, powder among others. The pulp is
usually the component of interest from which
juice is extracted for the production of tomato
paste. Tomato paste is used for the manufacture
of other tomato products. However, about one
third of tomato in the form of skin (peel) and
seeds is discarded as waste during the processing
of tomato products. These byproducts cause
environmental pollution. However, tomato peels
contain higher amounts of dietary fiber and
antioxidants such as lycopene and phenolic
compounds than the pulp (Del Valle et al., 2006).
Lycopene which gives tomato its red color was
reported to protect DNA and prevent heart
diseases and cancer (Martinez-Valverde et al.,
2002).
The high dietary fiber content of tomato
peel and the bioactive compounds associated with
the fibers make tomato peel an interesting
ingredient for use in the food industry. The peels
could be processed into flour and used for many
applications. However, to determine the
applications of tomato peel flour in food products,
it is essential to determine its chemical
composition and functional properties. Functional
properties are the physicochemical characteristics
which affect the behavior of food systems during
processing, storage and consumption. The
functional properties of tomato peel flour in food
products would be determined among other
factors by the food processing methods employed
(Tosh and Yada, 2010). Thus, there is the need to
evaluate the functionality of tomato peel flour in
real food systems such as biscuits, bread etc.
Biscuit is consumed by all age groups
due to its taste, crisp texture, ready to eat nature,
good nutritional quality, availability in different
forms and affordable cost (Akubor, 2016).
Biscuits contain wheat flour, sugar, fat, water and
salt as the main ingredients. Thus, they are high

in carbohydrate, fat and calorie but low in fiber,
vitamins and minerals which make them
unhealthy for daily use. Biscuits are also low in
phytochemicals which are associated with health
benefits. However, the acceptability and long
shelf life make biscuits suitable for fortification
with nutritional components and bioactive
compounds.
Therefore, the objectives of the study
were to determine the chemical composition and
functional properties of tomato peel flour and to
evaluate the chemical composition, physical and
sensory properties of biscuit supplemented with
tomato peel flour.

Materials and methods
Source of materials: The tomato fruits were
purchased from Vandeikya Market in Benue
State, Nigeria. The wheat flour and the other
ingredients were purchased from new Market in
Wukari Township. The materials were stored in a
refrigerator (10oC) prior to use.
Preparation of ripe tomato peel flour: The ripe
tomato fruits were washed in tap water and the
spoilt ones were removed. The tomatoes were
blanched in warm water (80oC, 15 min) to
facilitate the removal of the peel. The peels were
removed manually, sun dried (32oC) to constant
weight, milled a hammer mill and sieved through
a 425 μm screen. The flour was packaged in high
density polyethylene (HDPE) bags and stored at
ambient temperature prior to use.
Flour blending: The wheat flour was sieved
through a 425μm screen. The tomato peel flour
was used to substitute 10, 20 and 30% of wheat
flour in a food blender that was operated at full
speed (1200 rpm) for 10 min. The flour was
packaged in high density polyethylene (HDPE)
bags and stored at ambient temperature prior to
use.
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Preparation of biscuits: The biscuits were
prepared using the straight dough method as
described by Akubor (2016). The ingredients
used were 49.5%, 20% margarine, 10%
homogenized whole egg, 20% sugar and 0.5%
baking powder. The ingredients were weighed
and thoroughly mixed manually. The wet
ingredients were first mixed in a mixing bowl at
evenly low speed for 5 min. The dry ingredients
were added and the mixing was continued at a
high speed until uniform texture was obtained.
The dough samples were then manually kneaded,
molded, shaped and placed on the baking tray.
The dough samples then weighed and baked in a
thermostatically controlled baking oven at 1700C
for 20 minutes. The biscuits produced were
cooled to ambient temperature (320C) and
packaged in polyethylene bags prior to analysis.
The biscuits were produced in three replicates.
The 100% wheat flour biscuit served as the
control.

The sensory evaluation of the biscuits
was conducted as described by Ihekoronye and
Ngoddy (1985). A twenty (20) panel member
randomly selected from the students and staff of
the Department of Food Science and Technology,
Federal University Wukari, Taraba State, Nigeria
was used for the sensory evaluation of the
biscuits. The sensory evaluation was carried out
in a sensory evaluation laboratory under adequate
lightening and ventilation in the mid morning (10
a.m). The biscuit samples were presented to the
panelists in 3-digit coded plates. The order of
presentation of biscuit samples to the panelists
was randomized. The panelists were instructed to
evaluate the coded samples for flavor, texture,
color, taste and overall acceptability. Each
sensory attribute was rated on a 9-point Hedonic
scale (1= disliked extremely and 9= liked
extremely). The panelists were provided with
distilled water to rinse their mouths in between
evaluations.

Phyto-chemical,
physical
and
sensory
evaluation of flours: The Phyto-chemical
compositions (The total phenol, flavonoids and
carotenoids contents) were determined as
described by Okwu (2004). The proximate
composition i.e. ash, moisture, fat, crude fiber and
protein contents were determined as described by
the AOAC (2010) methods. The carbohydrate
content was calculated by difference. The total
dietary fiber (TDF) and insoluble dietary fiber
(IDF) contents were determined following the
enzymatic-gravimetric methods 985.29 (AOAC,
2010). The soluble dietary fiber (SDF) content
was calculated by subtracting the IDF from TDF.
The physical evaluation of biscuits that is height
and diameter of biscuit were determined using
meter rule. The biscuit weight was determined
using weighing balance. The spread ratio of
biscuit was calculated as diameter\ height of
biscuit. The break strength of biscuits was
determined by subjecting the biscuit samples to
various standard weights of 5, 10 and 50kg.

Experimental Design and Statistical Analysis:
The experiment was carried out in completely
randomized design. The data were analyzed by
one way analysis of variance using Statistical
Package for Social Science software version 20,
2007. Means where significantly different were
separated by the least significant difference
(LSD) test. Significance was accepted at p < 0.05.

Results and Discussion
Functional properties
The functional properties of wheat flour
and tomato peel are shown in Table 1. The water
absorption capacity of wheat flour (75.00%) was
higher than that of tomato peel flour (52.50%).
The water absorption capacity of a dietary fiber
source measures the amount of water retained by
the fiber after subjected to centrifugation
(Onimawo and Akubor, 2012). The water
absorption capacity determined by centrifugation
in the present study represented all the types of
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water( bound water to the hydrophilic
polysaccharides, held within the fiber matrix,
trapped within the cell wall lumen) associated
with the fibers (Onimawo and Akubor,2012).
Water absorption capacity represents the ability
of a product to associate with water under
conditions where water is limited (Onimawo and
Akubor, 2012). The higher water absorption
capacity of wheat flour could be attributed to the
presence of higher amount of carbohydrates
(starch) in the flour. The cellulose and insoluble
hemicelluloses which were reported to be the
main components of the dietary fiber in tomato
flour, do not swell when mixed with water
(Lecumberri et al., 2007). This could be one of
the reasons for the water absorption capacity of
tomato peel flour. Water soluble and insoluble
portions (SDF and IDF) influence water
absorption capacity of fiber source where fiber
with high insoluble dietary fiber (IDF) portions
has low water absorption capacity. The high
proportion of IDF portions may have contributed
to the low water absorption capacity of tomato
peel flour relative to wheat flour. Water
absorption capacity is an important hydration
property of a fiber source that needs to be
measured before incorporating the fiber source
into food. Water absorption capacity is a critical
function of protein in various food products like
soups, dough and baked products (Okaka and
Potter, 1997) where water absorption capacity
aids the modification of texture and viscosity.
The wheat flour (110.00%) had the
higher oil absorption capacity than the tomato
peel flour (85.00%). Oil absorption capacity is
another property of fiber rich ingredient that can
be used for food product development. The ability
of fiber to bind oil is related more to porosity of
the fiber structure than affinity of the fiber
molecule for oil (Reihaneh and Mehdi, 2010).
The high moisture in the tomato peel flour (Table
3) may have reduced the oil absorption capacity
of the flour as the pores were probably

preoccupied by water. However, more complex
mechanisms such as number of lipophilic sites,
overall hydrophobicity and capillary attraction
were shown to determine the variation in oil
absorption capacity of fiber sources (Tosh and
Yada, 2010) .The wheat flour probably contained
more lipophilic sites than the tomato peel flour.
Food ingredient with high oil absorption capacity
would be useful in stabilizing high -fat content
food and emulsion by retaining fat (Tosh and
Yada, 2010). Oil absorption capacity is important
in flavor retention and product yield especially
for cooked meat products that lose fat during
cooking (Okaka and Potter, 1997). However, oil
absorption capacity may interfere with lipid
absorption in the gastrointestinal tract (Onimawo
and Akubor, 2012).
The swelling capacities of wheat flour
and tomato peel flour were 265.00 and 145.00,
respectively. The swelling capacity of flours
depends on particle size, variety and processing
methods (Lecumberri et al., 2007). The amount of
carbohydrate and protein, water availability,
extent of starch damage also affect swelling
capacity flour. The higher swelling capacity of
the wheat flour may be due to the higher contents
of carbohydrate and protein in addition to the
higher water absorption capacity. Increase in
water absorption capacity increases the swelling
power.
However, the tomato peel flour (0.85 g)
had higher bulk density than wheat flour (0.68 g).
The low bulk density would be an advantage in
the packaging of the flour and in the formulation
of complementary foods (Akubor and Ukwuru,
2003).
Phytochemical composition of flours and
biscuits
The Phytochemical composition of
tomato peel flour, wheat flour and the biscuit
supplemented with tomato peel flour is shown in
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Table 2. The flavonoids content of tomato peel
flour (676.04mg/100g) was significantly (p<0.05)
higher than those of the wheat flour (1.20g/100g)
and the biscuit (211.35mg/100g). Tomatoes are
reported to be concentrated source of flavonoids
with up to 98% of the total flavonoids contained
in the tomato skin as conjugated forms of
quercetin and kaempferol (Stewart et al., 2000).
The high flavonoids content of the biscuit was
contributed by the tomato peel flour. The
decrease in the flavonoids content of the biscuit
may be due to thermal oxidation following the
baking process (Reihaneh and Mehdi, 2010).
Flavanoids are antioxidants and were reported to
lower cholesterol, inhibit tumor formation,
decrease inflammation and protect against cancer,
heart diseases among others (Onimawo and
Akubor, 2012).
The phenol contents of the tomato peel
flour, wheat flour and the biscuits were
1082.22mg/100g, 4.40mg/100g, 123.39 mg/100g,
respectively. The total phenol content wheat
content of wheat flour was lower than
10.13mg/100g reported for wheat flour by Hunt
and Baker (1980). The peels of tomato are noted
to be rich in lycopene and phenolic compounds
(George et al., 2004). The baking might have
caused thermal oxidation of phenol in the biscuit
which caused the significant decrease in the
phenol content. Phenolic compounds exhibit wide
range of physiological properties such as antiallergenic, antiatherogenic, anti-inflammatory,
anti-microbial,
antioxidant,
antithrombotic,
cardioprotective,
and
vasodilator
effects
(Balasundram et al., 2006).
The carotenoids content of tomato peel
flour (69mg/100g) was significantly (p<0.05)
higher than that of the wheat flour (0.48 mg /
100g). The carotenoids content decreased to
12.5mg/100g in the biscuit. This could be due to
the thermal processing of the biscuit in which
heat might have liberated the carotenoids bound
to the other food components. Studies have

shown that lycopene from thermally processed
tomato products is more bioavailable than
lycopene from fresh tomatoes (Knoblich et al.,
2005). The effects of processing and storage on
carotenoid structure and stability are of interest
for improper processing and storage (i.e.,
exposure to light and oxygen) may alter the ratio
of lycopene isomers or degrade lycopene entirely
(Singh and Goyal, 2008). Carotenoids play
important roles in human nutrition and health.
They are the precursors of vitamin A and are
lipophilic antioxidants with strong anti-cancer
properties (Basu and Imrhan, 2007; Rao and
Agarwal, 1999).
Proximate composition of flours and biscuit
Table 3 presents the proximate
composition of wheat flour, tomato peel flour and
the biscuit supplemented with tomato peel flour.
The wheat flour had moisture of 8.15% which
was lower than the 9.20% for the tomato peel
flour. The moisture content of the biscuit (7.70%)
was lower than those of the flours. Akubor and
Ukwuru (2003) reported that moisture contents of
biscuits vary with the type of biscuit where cream
crackers had 4.3% moisture content while
digestive had 4.5%. The ash, fat, protein and fiber
contents of tomato peel flour were higher than
those of wheat flour. These constituents increased
in the biscuit relative to wheat flour due to
addition effect. However, the carbohydrate
content of the tomato peel flour was lower than
that of wheat flour. Ash is an indicative of the
amount of mineral in any food sample. The fat
content of tomato peel flour was slightly higher
(1.29%) than that of wheat flour (1.08%). The
high fat content of the biscuit may be due to the
contribution of fat from the ingredients
(margarine, baking fat and egg) used in the
preparation of the biscuit. The low fat content of
the products would not encourage the
development of rancidity during storage
(Ihekoronye and Ngoddy, 1985). Nwanekezi and
Onyeali (2005) had reported that tomato peel has
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low crude protein of 13.3%. The protein content
of the biscuit was higher than that of the peel
flour. This makes tomato peel a good protein
supplement. The wheat flour contained 1.21% of
crude fiber. The crude fiber content decreased
from 2.93% in the tomato peel flour to 2.51 in the
biscuit. The high level of crude fiber of biscuit
could be of potential usefulness. The therapeutic
effects of fiber in the prevention of heart diseases,
colon cancer and diabetes and their role in the
treatment of digestive disorders (diverticulosis)
and constipation are widely documented
(Anderson et al.,1994; Larrauri, 1999). The
carbohydrate contents of tomato peel flour, wheat
flour and biscuit were 64.93, 76.45 and 59.57%
respectively. The lower carbohydrate content of
the biscuit (59.97%) could be attributed to the
low content of carbohydrate in tomato peel flour.
Fiber composition
The total dietary fiber (TDF) content of
the tomato peel flour was 85.56% which was
mostly contributed by insoluble dietary fiber
(IDF) (70.25%) given in Table 4. The soluble
dietary fiber (SDF) content of tomato peel flour
was 15.31%.The blanching of the tomatoes in hot
water which enhanced the removal of the skin
probably caused the leaching of soluble dietary
fibers. The TDF content of the tomato peel flour
was above 50g/100g required for food to be
regarded as fiber rich (Larrauri, 1999). For certain
food applications, the dietary fiber source should
have a balance of soluble and insoluble fractions.
For the tomato peel flour, the SDF/IDF ratio was
4.56. The high IDF content of tomato peel flour
and biscuit would be of significance in food
products. The ingestion of IDF causes sensation
of satiety, since it absorbs water and increases
bolus size. It also increases the volume and
weight of the faecal bolus, promoting improved
functioning of the digestive system and
preventing disorders such as constipation,
haemorrhoids and colon cancer (Ku and Mun,
2008) .Soluble fibers, however, regulate blood

cholesterol and lower blood glucose level (Ku
and Mun, 2008).
Mineral composition
The mineral composition of tomato peel
flour, wheat flour and the biscuit supplemented
with tomato peel flour are presented in Table 5.
The tomato peel flour contained significantly
(p<0.05) higher amounts of Na, K, Ca, Mg, Fe
and Zn than the wheat flour and the biscuit. The
levels of these minerals increased with the levels
of tomato peel flour in the biscuits probably due
to addition effect since tomato peel flour was
higher in these minerals. The Na content of
wheat flour was 3.6mg/100g. The Na content
decreased from 72 mg/100g in the tomato peel
flour to 56.02mg/100g in the biscuit. The tomato
peel flour contained significantly lower amount
potassium (112.3 mg/100g) than the wheat flour
(317 mg / 100g) and the biscuit (2.90.9 mg /
100g). The high K/Na ratio in these products is
desirable because an average human diet is low in
K but high in Na (ADA, 2002). Sodium and
potassium influence osmotic pressure and
contribute to normal pH equilibrium (ADA,
2002). The American Dietetic Association (ADA)
(2000) recommended that the amount of sodium
in the diet should be limited since sodium
increases blood pressure and the retention of body
fluid. The tomato peel flour and the biscuit are
low sodium foods based on the ADA
classification where foods that contain
140mg/100g of sodium or less are low sodium
foods (ADA, 2002). The ADA (2002)
recommended an average daily intake of less than
200mg/ day of sodium .The calcium contents of
the tomato peel flour and the biscuit were 142.3
and 122.5 mg/100g, respectively. These
byproducts could be classified as a source of
calcium for adults (ADA, 2002). Calcium is an
important constituent of the body where it is used
among other functions for bone formation (Belitz
and Grosch, 1999). The magnesium contents of
the tomato peel flour and the biscuit 155.4 and
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163.9 mg/100g, respectively. A portion of 100 g
of these products may provide more than 15% of
the magnesium dietary recommendation intake
for people of any age or gender (ADA, 2002).
Thus, they are would be classified as a source of’
magnesium (ADA, 2002). Magnesium is present
in the mitochondria and other enzymes important
in energy transfer (Cerklewski, 1991).
Magnesium in an activator of enzyme systems
which maintains electrical potential in nerves
(Cerklewski, 1991). Some minerals are
components of antioxidants enzymes. Superoxide
dismutase depends on Mn, Cu and Zn; catalase
depends on Fe and glutathione peroxidase on Se
(Cerklewski, 1991)). Copper and iron are required
in mammalian nutrition to prevent anemia
(Cerklewski, 1991). The iron and zinc contents of
the biscuit were higher than those of the wheat
flour but lower than those of the tomato peel
flour. The DRI for Zn is 7 mg/day for adult,
respectively (ADA, 2002). Hence, the TPF and
biscuit (100g) can be considered rich source of
Zn.
Physical properties of the biscuits
The physical properties of the biscuits
supplemented with tomato peel flour are
presented in Table 6. The weight of the 100%
wheat flour biscuit was 9.35g. The weight
decreased from 7.65g for the biscuit containing
10% tomato peel flour (TPF) to 6.82g for the

biscuit containing 30% TPF. The higher weight of
the 100% wheat flour biscuit may be due to the
higher water absorption capacity of the wheat
flour (Table1). The wheat and tomato peel flour
blends probably retained less water and oil than
the wheat flour during the baking process. The
wheat flour biscuit also had higher thickness,
diameter, break strength and spread ratio than the
biscuit containing TPF. These properties of the
biscuit decreased with level of TPF in the biscuit
probably due to dilution of gluten protein. Gluten
is the skeleton of wheat dough, which gives it
elastic structure. Replacement of wheat flour with
fiber rich ingredients affects gluten network
formation by gluten dilution, competition for
water and /or mechanical disruption of the gluten
network. Hence, the decrease in the physical
properties of the biscuits with the level of the
tomato peels flour. During dough development,
gluten which conifers gas retention properties to
wheat flour dough, becomes extensive and strong
(Belitz and Grosch, 1999). This allows the dough
to rise and also prevent easy escape of the gas
during baking (Belitz and Grosch, 1999)). This
property was reduced in the composite flour
dough The decrease in the thickness, diameter
and spread ratio of the biscuits may be due to the
high water absorption capacity of the wheat flour.
This capacity increased the viscosity of the dough
and decreases the thickness, diameter and spread
ratio of biscuit (Akubor, 2016).

Table 1: Functional properties of wheat flour and tomato peel flour
Samples
Wheat flour

Tomato peel flour

Water absorption capacity (%)

75.04b±0.52

52.500a±0.33

Oil absorption capacity (%)

110.07b±0.14

85.00a±0.71

b

Swelling capacity (%)

265.00 ±1.20

145.00a±0.07

Bulk density (g/cm3)

0.68a±0.02

0.85b±0.03

Values are means ± SD of 3 replications. Means within a column with the same superscript were not significantly different (p<0.05)
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Table 2: Phytochemical composition (mg/100g) of tomato peel flour, wheat flour and the biscuit
supplemented with tomato peel flour
Phytochemical
Tomato peel flour
Wheat flour
Biscuit
Flavonoids
676.05c±0.89
1.20b±0.05
211.35a±0.93
a
c
Phenols
1082.22 ±0.34
4.4 ±0.87
123.39b±0.23
b
a
Carotenoids
69 ±0.74
0.48 ±0.12
12.5c±0.92
Values are means ±SD of 3 replicates. Means within a row with the same superscript were not significantly different (p>0.05). The biscuit
contained 20% tomato peel flour.

Table 3: Proximate composition (%) of flours and biscuit supplemented with tomato peel flour.
Proximate composition
Tomato peel flour
Wheat flour
Biscuit
Moisture
Ash
Fats
Protein
Fibre
Carbohydrate

9.20b±1.00
8.35c±1.00
1.29b±1.00
12.26a±1.00
2.93c±1.00
65.97b±1.00

8.15a±1.00
1.26a±1.00
1.08a±1.00
10.29a±1.00
1.21a±1.00
78.81c±1.00

7.70b±1.00
4.85b±1.00
11.02a±1.00
11.82b±1.00
2.51b±1.00
62.10a±1.00

Values are means ±SD of 3 replicates. Means within a row with the same superscript were not significantly different (p>0.05). The biscuit
contained 20% tomato peel flour.

Table 4: Dietary fiber composition of tomato peel flour, wheat flour and the biscuit supplemented
with tomato peel flour
Composition (%)
Tomato peel flour
Wheat flour
Biscuit
Crude fiber
2.93a
1.21b
2.51a
a
c
Total dietary fiber
85.56
34.80
72.01b
a
c
Insoluble dietary fiber
70.25
23.35
58.94b
Soluble dietary fiber
15.31a
11.45c
13.07b
Values are means ±SD of 3 replicates. Means within a row with the same superscript were not significantly different (p>0.05). The biscuit
contained 20% tomato peel flour.

Table 5: Mineral composition (mg/100g) of tomato peel flour, wheat flour and the biscuit
supplemented with tomato peel flour
Mineral
Tomato peel flour
Wheat flour
Biscuit
Na
72.0
3.6
56.02
K
112.3
317.0
290.9
Ca
142.3
28.1
122.5
Mg
155.4
141.0
163.9
Fe
2.15
1.29
1.85
Zn
2.89
1.61
2.41
Values are means ±SD of 3 replicates. Means within a row with the same superscript were not significantly different (p>0.05). The biscuit
contained 20% tomato peel flour.

Table 6: Physical properties of biscuits supplemented with tomato peel flour
Physical properties
WF : TPF
100:0
90:10
80:20
Weight
9.35d±1.00
7.65b±1.00
7.37a±1.00
Thickness
1.04c±1.00
0.87b±0.07
0.81b±0.74
b
ab
Diameter
5.30 ±0.13
5.05 ±0.13
5.05ab±0.32
d
c
Break strength
1825.00 ±1.00 1625.00 ±1.00
1480.00b±1.00
d
c
Spread ratio
8.93 ±1.00
5.98 ±1.00
5.79b±1.00

70:30
6.82a±1.00
0.56a±1.00
4.90a±0.32
584.50a±100
5.09a±1.00

Values are means ±SD of 3 replicates. Means within a row with the same superscript were not significantly different (p>0.05). The biscuit
contained 20% tomato peel flour.

South Asian J. Food Technol. Environ., 6(1): 874-884 (2020)

881

Chemical composition, functional and biscuit making properties of tomato peel flour

Sensory properties of biscuit
The mean scores of the biscuits
supplemented with tomato peel flour are shown in
Table 7. The scores for all the sensory attributes of
the biscuit containing tomato peel flour except
flavor were significantly (p<0.05) lower than
those of 100% wheat flour biscuit. The scores for
all the sensory attributes decreased with the level
of the tomato peel flour in the biscuits. The scores
for color decreased from 7.40 for the biscuit
containing 10% tomato peel flour to 6.60 for the
biscuit containing 30% tomato peel flour. This
could be due to the red color of tomato peel which
turned dark during baking. The decrease in the
scores for texture may be due to the increase in
fiber contents of the biscuit following the addition

of tomato peel flour. Increase in fiber content of
bread resulted in bread with hard texture (Okaka
and Potter, 1997). The decrease in the scores for
taste might be due to the spicy and sour after taste
of tomato peel flour. The scores for flavor of the
biscuit decreased with the level of TPF in the
biscuit. The characteristic tomato flavor is
produced by the complex interaction of the
volatile and non-volatile components (Periago et
al., 2009). The decreased in the flavor of the
biscuit was due to the loss of the volatile flavor
compounds in the tomato peel flour during the
drying and baking processes. The scores for the
overall acceptability of the biscuits containing
tomato peel flour were not significantly (p>0.05)
different from those of the 100% wheat flour
biscuit.

Table 7: Mean sensory scores of biscuits supplemented with tomato peel flour
Sensory Parameters
WF:TPF
100:0
90:10
80:20
Color
8.20b±0.14
7.40ab±0.14
7.00a±0.17
Textur
7.70c±0.24
7.10bc±0.32
6.60ab±0.32
b
b
Taste
7.60 ±0.41
7.60 ±0.41
7.10ab±0.11
Flavor
7.40a±0.54
7.30a±0.54
7.30a±0.54
a
a
Overall acceptability
7.80 ±0.20
7.60 ±0.20
7.10a±0.20

70:30
6.60a±0.11
6.00a±0.21
6.20a±0.11
7.10a±0.54
7.10a±0.20

Values are means ± SD of 3 replicates. Means within a row with the same superscript were not significantly different (p>0.05). The biscuit
contained 20% tomato peel flour.

Conclusion
Based on the result of this study, it may be
concluded that ripe tomato peel flour possesses
functional properties for various food applications.
The ripe tomato peel flour could be used to
substitute 20% of wheat flour in biscuit without
adversely affecting the chemical composition,
physical and sensory properties of the biscuit.

Recommendation
Based on the results of this study, it is
recommended that:
i. Ripe tomato peel flour should be
incorporated into wheat flour at 20% level
for the production of biscuit.
ii. The storage stability of tomato peel flour
and biscuit containing tomato peel flour
should be determined.

iii. The performance of ripe tomato peel flour
in other food systems should be
investigated.
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