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Abstract

This study investigates the production, proximate composition, physiochemical properties and
consumer acceptability of tomato - pumpkin ketchup produced using different proportions. The blends
were formulated using the following ratio: tomato (100 % ), pumpkin (100 %), tomato-pumpkin (80:20,
60:40, 40:60 and 20:80 %) respectively. The nutritional composition, physical properties and sensory
attributes were evaluated following a standard method of analysis. Freshly harvested raw materials
were sorted, washed, peeled, and blanched at 90 °C for 3 to 4 mins then blended, sieved and cooked at
90°C for 1hr. Sugar, vinegar and spices were added then hot filled to exhausts the air, labeled and then
sealed. The nutritional composition analyzed includes; moisture ranged from 79.96+0.23 to
75.23+0.43 %, ash ranged between 5.18+1.78 to 4.59+0.27 %, fat ranged between 4.6+0.57 to
1.2£0.57 %, crude protein ranged between 2.80£0.14 to 1.12+0.04 %, crude fiber ranged between
1.5+0.44 to 0.5+0.21 %, carbohydrate ranged between 13.37+1.71 to 11.44+2.70 % and energy ranged
between 99.36+9.37 to 64.60+1.61 kcal. The physical properties analyzed showed that total titratable
acidity ranged between 13.00+4.24 to 3.70+0.30 g/L, pH ranged between 7.9+0.14 to 7.6%0.01, brix
ranged between 59.50+0.14 to 35.15+0.64 %, viscosity ranged between 19474+5.66 to 15203+4.24
Mpa.s, p-carotene ranged between 13.675+0.01 to 11.985+0.01 iu and lycopene ranged between
0.140+0.01 to 0.122+0.00 mg/kg. Results obtained in this study show that sample B had the highest
mean score value and most preferred by the panelists in term of the overall acceptability. Therefore,
pumpkin flesh can be incorporated as a substitute in the production of tomato-based ketchup.
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INTRODUCTION

Pumpkin (cucurbita spp) is a cultivar of winter squash of the gourd family (Cucurbitaeae),
round I shape with smooth ribbed skin mostly having a deep yellow to orange color
(Abuelgassim and Al-

Showayman, 2012). The pumpkin plant is commonly cultivated for human consumption
either directly or used in soup, other confectionaries, commercial use, aesthetics, recreational
purposes and as a livestock fodder or feeds as reported by (Achu et al., 2005). The word
pumpkin originates from the Greek word; moschatan which simply referred to as a large melon
with round large shape and size, adopted by the French as vegetable and then called it
“pompon". While, the British called it “pumpion” and the American colonists called it
“pumpkin” which also referred to as vegetable respectively (FAO, 2001).

Various pumpkin varieties were identified worldwide which includes; Cucurbita moschata,
Cucurbita pepo, Cucurbita maxima, Cucurbita mixta, Cucurbita facifola and Telfairia occidentalis etc
(Calili et al., 2006). Cucurbita maxima, cucurbita moschatan and Cucurbita moschata were the most
widely cultivated and grown pumpkin species globally (Lee et al., 2003). Their fruit differs in
shape, color, texture, weight and had a moderate hard rind around it, with thick edible fleshy,
fibrous strand embedded with numerous seeds within the fruit which are either plump and
tan or soft white in nature as described by (Robinson et al., 1997). The immature fruit can be
cooked and consumed as vegetable, while the mature fruit are used in confectioneries,
preparation of non-alcoholic beverages and distillation of ethanol and alcoholic beverages.

Preservation methods plays a crucial role in maintaining quality and extending the shelf-life
of fruits and vegetables (Adhan et al., 2015). The pumpkin fruit have a shelf-life six (6) month
when properly stored under ambient temperature but not the leaves which is more perishable
(Ebana et al., 2019). Conserving this perishable vegetable crop through processing into a
variety of products such as jams, ketchup, puree, juice, pickles, dried product and
confectioneries as well as base for soups and desserts could make it readily available
throughout the year (Provesi et al., 2011). The shelf-life of freshly cut pumpkin fruit is very
short and hence it deteriorates faster during storage, hence the need for further processing
(Zdunic et al., 2016).

MATERIALS AND METHODS

Materials

The materials and recipe used in this study are; freshly ripe pumpkin fruits, fresh tomato,
Dangote brand sugar, salt, onion (chopped), garlic (chopped), Ground cloves, powdered
paprika, chilli and vinegar.

Apparatus and Chemicals Used

The apparatus used in the preparation of ketchup samples includes; cutting knife, slicer,
warren blender, pH meter, density bottle, UV - vis spectrophotometer, kjeldahl apparatus,
thimbles, Soxhlet apparatus, water bath, hot air oven, muffle furnace, tongs, porcelain
crucibles, glass petri dishes, thermometers, non-sticky pots, etc. while, the chemical used for
the analysis are of analytical grades which includes; concentrated sulphuric acid-nitrogen
free, 40 % solution of NaOH, 2 % boric acid solution, 0.025N sulphuric acid, petroleum ether,
distil water, kjeldahl tablet, buffer 7 solution are of high analytical grades.
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Sample Collection and Sampling Techniques

The freshly ripped pumpkin (cucurbita moschata) and tomato (Solanum lycopersicum) were
purchased from Yan’kaba known as vegetable market, Nassarawa Local government area,
Kano state, Nigeria. The samples were aseptically transferred to the Food Processing
Laboratory of Kano, University of Science and Technology, Wudil in polythene bags for the
preparation of pumpkin - tomato base ketchup, after which the processed samples were
transferred to the Food Analysis Laboratory in the same department for proximate and
physiochemical analysis.

Meanwhile, the samples for sensory were evaluated in the sensory evaluation room using 20
selected panelists.

Table 1: Study Design for the Preparation of Tomato - Pumpkin Ketchup

Sample code Tomato (%) Pumpkin
A = Control 100 0.00

B 80 20

C 60 40

D 40 60

E 20 80

F 0.00 100

Key: A = Tomato (100 %), B = Tomato/pumpkin (80:20 %), C = Tomato-pumpkin (60:40 %),
D = Tomato/pumpkin (40:60 %), E= Tomato / pumpkin (20:80 %), F = Pumpkin (100 %).

Table 2: Recipe use in the Preparation of Tomato - Pumpkin ketchup

Tomato to Pumpkin 5L Cloves powder 3.09¢g
Sugar 24652 g Paprika powder 072 ¢
Salt 14130 g Chilli 3632g
Onion (chopped) 8217 g Vinegar 3945¢
Garlic (chopped) 319¢g - -

Source: Singh et al., (2003).

Preparation of ketchup samples

The samples of freshly purchased pumpkin and tomato vegetables was washed to remove all
extraneous matters then sorted to separate the good ones from the bad, grades according to
sizes and level of ripening. The sorted samples were processed separately where the pumpkin
were cuts, peeled then sliced into smaller size before roughly blended in a warren blender
(Komal et al., 2016). While the tomatoes were blanched at 72 °C for 5 minutes then de-skinned
and de-seeds followed by blending (Singh et al., 2008). This short blanching time was chosen
to achieve enzyme and microbial reduction while minimizing nutrient loss and preserving the
tomatoes' texture for further processing.

Fresh ripe pumpkin was washed thoroughly with tap water to removes all the dirty. They
was then cut and peeled diagonally and refresh flesh was separated from the seeds and other
unwanted materials.

The blended Tomato juice obtained from the extraction were measured according to the
proportion of tomato - pumpkin then cooked at 90 °C for 1 hour and the one third (1/3) of the
sugar were added immediately after lowering the water content to intensify and fix the red
tomato color, spices were also added generally in powdered form during the cooking
processing to give a desired taste and aroma (Eagles, 1990). Vinegar was added a few minutes
before the end of cooking until ketchup was formed. The prepared tomato - pumpkin ketchup
was hot filled in a previously sterilized bottles at temperature of 88+5 °C then partially
covered, pasteurized at an approximate temperature of 85-90 °C for 30 minutes to exhausts
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the air present in the bottles then covered, sealed, labeled and then stored at an ambient
temperature (Koocheki ef al., 2009; Komal et al., 2016).

Tomato pumpkin

T MWashing < T

l Sorting andlgrading —L

Blancing (72 °C for 5mins) cutting
De-seeding / de-skinning peeling
Re-washing de-seeds
Blending slicing
Pre—loncentrating cooking to'soften tissue
| |
Weig ‘ng

Boiling with sugar
Addition of spices
Addition oivinegar
Hot fill int8 bottles

Pasteurize (90 °G§ for 30 mins)

Seal / lzael
Tomato - pumpkin ketchup
Figure 1: Flow diagram for the preparation of tomato - pumpkin ketchup.
Source: Adopted and modified method of (Ebana et al., 2019).

Methods of Analyses

Proximate Analysis

The moisture content was determined by oven drying at 150 °C for 30 minutes. For total ash
determination, the ketchup samples were weighed and converted to dried ash in a muffle
furnace at 500 °C for 2 hours (Onwuka, 2018). The crude lipid content was determined by
extraction with petroleum ether, using a Soxhlet apparatus. All these determinations were
carried out according to AOAC (2005). Kjeldahl method was used for crude protein
determination. Carbohydrate content was determined by calculating the difference between
the sums of all the nutritional compositions from 100 %. Crude fibre values were obtained by
igniting the defatted and digested sample in a muffle furnace (AOAC, 2005).
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Physical properties Analysis

Determination of total titrable acidity

Acidity, expressed as total titrable acidity (TTA) according to AOAC (Onwuka, 2018) was
carried out by titrating 5 mL of the sample diluted to 250 mL of boiled water against 0.1 M
NaOH standard solution using 0.3ml phenolphthalein indicator for each 100 ml of solution to
pink end point persisting for 30 seconds.

Determination of pH

10ml of sample was poured into beaker and an electric digital pH meter was used to
determine the pH of the samples. The pH meter was dipped into the sample and the reading
was taken after about 4 minutes when it was stable according to the method described by
Onwuka (2018).

Determination of viscosity

Twenty mills (20 mL) metal beaker of the viscometer was filled with the tomato - pumpkin at
50 °C and the rotor was immersed into it. The viscometer was switched on and the resistance
of the fluid against this applied speed was measured in decipoise (ds). A reading was taken
after about 20 seconds when the dial remained at the same reading according to Onwuka,
(2018).

Determination of Brix
The brix was determined by using digital refractometer as described by Onwuka, (2018).

Determination of Lycopene

According to AOAC (1995), 1.0 mL sample was taken in a clean pipette and dispensed into a
125 mL Erlenmeyer flask and 100 mL of mixed solvent (hexane: ethanol: acetone (2:1:1) was
added by using graduated cylinder. The flasks was sealed with a rubber stopper then allowed
to stand for at least 10 minutes after extraction and then 15 mL of water was added to separate
the phases. Rinsed the cuvette with the upper layer from one of the blank samples which
contains only the mixed solvent and water. Fresh blank was used to zero the
spectrophotometer at 503nm and determine the absorbance at 503 nm of the upper layers of
the lycopene samples.

Determination of p-carotene

According to AOAC (1995), 100 mL of 95 % ethanol was placed in a conical flask with 10 g of
the sample and maintained in a thermostatic water bath at a temperature of 70 to 80 °C for 30
minutes with periodic shaking. Decanted yellow extract was to cool and measure was taken
of its volume and record as initial volume. Extracted ethanol was shaking with 30 mL of
petroleum ether in a separator funnel. Homogeneous mixtures were obtained by swirl the
funnel and allow to stand until separate layers was obtained. Bottom layer off into a beaker
was run while collected the top layer in a conical flask. Bottom layer was return into the funnel
and re-extracted with 20 mL of petroleum ether. The step above was repeated using 10 mL
petroleum ether and 3 extract were combined and measured the volume with measuring
cylinder.

Absorbance of the extract was measured using UV Spectrophometer at wave length of 420
nm. Cuvette containing petroleum ether (blank) was used to calibrate the UV
Spectrophometer and the reading was taken only when the figure became stable. The process
was repeated 6 times for each sample and the average value was recorded (Onwuka, 2018).
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Sensory Analysis

The organoleptic properties of each sample produced above was evaluated the method of
Proffer (1995). The product was assessed (appearance, aroma, taste, mouth feel, and general
acceptability) on a 7 - point hedonic scale (7 like much, 6 like moderately, 5 slightly, 4 neither
like nor dislike, 3 dislike, 2 dislike moderately). The data was analyzed using instant statistical
software and means are compared using turkey - Kramer multiple test. The sensory was
carried in food science and technology laboratory, sensory laboratory, Kano University of
Science and Technology, Wudil.

RESULTS

Proximate analysis

Table 3, shows the results of proximate composition of tomato to pumpkin ketchup produced
using different formulation ratio. The samples analyzed revealed that there was a significant
difference among the parameters analyzed at (P<0.05), except for ash content ash content
ranged between 4.59+0.27 to 5.18+0.78 %, which are significantly the same at (P=0.05) level of
probability. The results of moisture content obtained show that there was a significant
difference among the samples ranging between 75.23+0.43 to 79.96+0.23 %, were sample A
and B had the highest mean value, followed by sample C, D and E with the lowest mean value
in sample F, the Fat had an average mean value ranging between 1.20+0.57 to 4.60+0.57 % with
a significant difference at (P<0.05) were sample E and F had the highest mean percentage fat
content and sample A had the least. Similarly, the crude protein content ranged from 1.12+0.04
to 2.80+0.14 %, were sample C, D and E are significantly the same At (P=0.05) but differs
between sample A, B and F respectively. The results of crude fiber content analyzed in this
study ranged between the lowest to the highest in sample F to C (0.50+021 to 1.50+0.35 %),
while the carbohydrate content ranged between 11.44+0.27 to 13.37+0.70 % at (P<0.05) and the
energy measured showed a significant difference ranging between 64.60+0.61 to 99.36+0.37
kcal with the highest mean in sample F followed by sample E, in descending order of mean to
the lowest mean value in sample A respectively.

Table 3: Proximate composition of tomato - pumpkin ketchup

Codes Moisture %  Ash (%) Fat (%) Protein (%) Fiber (%) CHO (%) Energy (K.cal)
A 79.96 +0.23a  459+0.27a  1.20£0.57¢  1.50+£0.69ab  0.80+0.35>  11.95+0.14a  64.60+0.614

B 79.0140.69a 4.88+0.57a  2.50£0.12ab  1.35+0.21b 0.80£0.23b  11.46+0.18>  73.74+0.40cd

C 77.32+0.74Pb 4.92+0.82a  2.4040.98>  1.94+0.07a 1.50£0.352  11.90+0.12a>  76.9610.63¢

D 76.86+0.05P 4.92+0.512  2.00£0.13>  2.06+0.06a 1.50£0.44a  12.66+0.81a  76.88+0.66¢

E 76.5240.66ct 49440572  3.70+0.54a  2.80+0.14a 0.60£0.01>  11.44+0.27>  90.00+0.64°

F 75.23+0.43¢ 518+1.782  4.60£0.57a  1.12+0.04b 0.50£0.21>  13.37+0.70a  99.3610.372

The result are mean standard deviation (£SD) of duplicate measurements. The samples in same column with
different superscript are significantly different at (P<0.005) level of probability.

Key: A = Tomato (100 %), B = Tomato/pumpkin (80:20 %), C = Tomato-pumpkin (60:40 %), D = Tomato/pumpkin
(40:60 %), E= Tomato / pumpkin (20:80 %), F = Pumpkin (100 %).

Physical Properties Analysis, p-carotene and Lycopene

Table 4 presents the results of physiochemical properties, p-carotene and lycopene content of
the ketchup made between tomatoes - pumpkins blends. The results obtained show that there
was a significant difference among the samples in terms of [-carotene content ranging
between 11.985+0.01 - 13.675+0.01 ip where sample A had the highest mean value followed
by sample F, C, D and the sample D had the lowest mean value at (P<0.05). The result off
lycopene content showed that there was no significant difference among the samples at
(P=0.05) level of probability which ranged from 0.122+0.01 to 0.127+0.01 Mg/kg except for
sample A (0.140+0.01 Mg/Kg) which was significantly different from all the sample at
(P<0.05). The results of total titratable acidity (TTA) of the ketchup samples ranged between
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3.70+0.30 to 13.00+0.24 g/L which showed a significant difference at (P<0.05) indicating a
significant decrease with an increase in pumpkin. The concentration of pH where significant
in all the samples (P+0.05) which ranged from the lowest to the highest mean value 7.60+0.01
to 7.90£0.14. obrix content is the expression of the sugar content of the ketchup samples which
are significantly different in descending order of mean from sample A with the highest to
sample F with the lowest mean brix content ranging from 35.15+0.64 = 59.50+0.14 %. Similarly,
the viscosity rate of the ketchup samples were significantly different in order of increasing
mean value from sample A with the lowest viscosity rate to sample F with the highest viscosity
rate of 15203+0.24 to 19474+0.66 Mpa.s.

Table 4.0: Physical Properties, B-carotene and lycopene Content of Ketchup made from
Tomato - pumpkin Blends

Code B-carotene (IU) Lycopene TTA (g\L) pH Brix (%) Viscosity (M.pa/s)
Mg/kg)
A 13.635+0.012 0.140+0.012  13.00+0.24>  7.60+0.01a 59.50+0.142 15203+0.244
B 13.675+0.012 0.122+0.00>  5.50+0.12b 7.90+0.01a 56.50+0.282 15212+0.83d
C 12.49540.01¢ 0.127+0.00b  6.01+0.42b 7.70+0.01a 48.10+0.14ab 17405+0.95¢
D 11.985+0.014 0.124+0.00>  3.79+0.19< 7.90+0.01a 45.95+0.21b 19205+0.07°
E 12.115+0.01¢ 0.124+0.00>  3.70+0.30¢< 7.90+0.14a 46.80+0.00 19345+0.66
F 13.200+0.00P 0.127+0.00>  4.10+0.70¢< 7.90+0.01a 35.15+0.64c 19474+0.662

The result are mean standard deviation (£SD) of duplicate measurements. The samples in same column with
different superscript are significantly different at (P<0.005) level of probability.

Key: A = Tomato (100 %), B = Tomato/pumpkin (80:20 %), C = Tomato-pumpkin (60:40 %), D = Tomato/pumpkin
(40:60 %), E= Tomato / pumpkin (20:80 %), F = Pumpkin (100 %).

Sensory Analysis

Table 5, shows the result of sensory attributes of the tomato - pumpkin based ketchup
produced from different ratios. The samples were evaluated for appearance, aroma, taste,
mouth feel and overall acceptability. The results obtained shows that appearance ranged from
(5.65 - 6.16) in sample F to A were there was a significant difference among all the samples at
(P<0.05) level of probability, aroma ranged between 5.45 - 5.80 were sample B and C were
significant, but different from A and E as well as D and F respectively. Taste had a mean score
value ranging between 5.60 - 6.20 with the highest mean value in sample C to the least in
sample D with a significant different among all the samples at (P<0.05) level of significance.
Similarly, the result of mouthfeel presented in Table 5 ranged between 5.45 - 6.00 in sample
D to B were sample A and B were most preferred by the panelists produced from 100 and
80:20 % tomato and pumpkin pulp, followed by sample to the least in sample E and F
respectively. The overall acceptability shows that there were significant difference at (P<0.05)
which could be attributed due to the difference in formulation ratio of tomato and pumpkiOn
pulp ranging from (the lowest in sample E to the highest mean score value on sample B 5.70
- 6.15.

Table 5: Sensory Attributes of Tomato - Pumpkin Ketchup

Samples Appearance Aroma Taste Mouth feel Overall acceptability
A 6.15+0.932 5.65+0.93b  6.00+0.92b 5.90+1.07b 6.05+0.83ab

B 5.85+0.81¢ 5.85+1.14a 6.00+0.79p 6.00+0.73a 6.15+0.59a

C 6.05+0.79b 5.80+0.77a  6.20+0.772 5.70+1.08¢ 5.85+0.93¢

D 5.90+0.95¢ 5.40+1.10¢ 5.60+1.05d 5.45+1.40e 6.10+1.02a

E 5.65+0.93d 5.60+1.316  5.70+0.98<¢  555+1.104d 5.70+0.864

F 5.65+0.25d 5.45+1.10c  5.75+1.33¢ 5.65+1.18cd 6.00+1.08

The result are mean standard deviation (£SD) of duplicate measurements. The samples in same column with
different superscript are significantly different at (P<0.005) level of probability.

Key: A = Tomato (100 %), B = Tomato/pumpkin (80:20 %), C = Tomato-pumpkin (60:40 %), D = Tomato/pumpkin
(40:60 %), E= Tomato / pumpkin (20:80 %), F = Pumpkin (100 %).
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DISCUSSION

The moisture content of food is an important parameter indexing the food quality which tend
to affects the physical, chemical and biological quality of food in relation to its freshness and
stability during storage for a long period of time (Akubor, 2017). The moisture content of
tomato based ketchup obtained in this study were significantly high ranging between
75.23+0.43 - 79.96 +0.23 %, compared with a similar work conducted by (Komal et al., 2016)
with a moisture content ranged within 36.40+0.70 - 59.84+0.70 %, this variation may be
attributed due to the lack of thickener added to the ketchup samples produced and high water
content in the tomato variety used. The samples were recommended to be kept under low
temperature storage due to their high amount of moisture content in air tight, sterile
containers and store at refrigerated condition to prevent or lower the rate of spoilage (Komal
et al. 2016).

The Crude fiber content shows a significant decrease with an increase in pumpkin in the
formulation ratio which implies that, tomato fibre content is richer than that of pumpkin
which is the indigestible component of a food play a significant role in siding easily digestion
and stool transit, this result disagreed with findings reported by (Sudhir et al., 2014) on the
high fibre content.

The fat content is a sources of energy providing significant amount more than carbohydrate
during fasting or hunger. Fat is said to enhance flavor and aroma of a food, palatability, and
edibility. Consumption of high fatty foods tends to increase cardiac and coronary disease, in
which the result obtained in this study shows that fat is very low indicating that the
consumption of tomato - pumpkin ketchup will reduce rate of disease, therefore tomato and
pumpkin is good I improving nutrition and lowers constipation as reported by (Akubor,
2017).

The ash content is the expression of the mineral content present in the ketchup samples, which
means, the higher the ash content the higher the presence of macro and micro mineral in the
food product (Helen et al., 2015). The high ash content shows a significant increase in the
ketchup samples with an increase in pumpkin which implies that inclusion of pumpkin flesh
tends in improve the ash content of the samples were 100 % tomato had the lowest ash content
and the 100 % pumpkin ketchup had the highest 4.59+0.27 to 5.18+1.78 %, the results obtained
is higher than the ash content obtained in similar study conducted by (Komal et al., 2016;
Akubo, 2017).

The protein is an essential nutrient required by the body for growth, development and as one
of the major building blocks of body tissue serve as a fuel source. The protein content in this
study were significantly low to provide the daily allowance needed to maintain all the body
processes as compared with the result obtained by (Adhan et al.,, 2015; Komal et al., 2016;
Helen, et al., 2015).

The result show that the protein content of the tomato - pumpkin ketchup ranged from
1.50£0.69 to 1.12+0.04 % in are sample A to F which is poor source of protein as compared
with the other findings reported by Adhan et al., (2015), although, this could be excellent for
people suffering from hepatitis disease such as liver problem who are restricted from taken
high protein food.

The higher the concentration of pumpkin flesh the higher the carbohydrate content which
implies that pumpkin flesh is a good sources of natural sugar in the ketchup could be
beneficial in maintaining a health living hence, it is recommended to incorporate pumpkin
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flesh in ketchup making for its high sugar content which in turns is expressed as amount of
energy in kilo-calorie (Sudhir et al., 2014). The result obtained in this study disagreed with
those produced with thickeners. In addition to health perspective the food with higher sugar
content has a negative effect usually for adult and is unacceptable for diabetic patients, hence
the use of pumpkin. The energy is the expression of the carbohydrate content i.e. the energy
generated in the food samples.

Physical properties, B-carotene and lycopene content of tomato - pumpkin ketchup

The results of physical properties of ketchup made from tomato - pumpkin blends were
analyzed as presented in table 2.0. The results show that the -carotene content analyzed
tanged from (13.635+0.01 to 13.200+£0.00 iu) with s significant decrease as the pumpkin
inclusion increases, this shows that both a good sources of -carotene but tomato samples
contained higher B-carotene content also serves as a good sources of antioxidant in the food.
This finding revealed that the high p-carotene content could improves the nutritive value of
the ketchup and also provides some protective mechanism to the body as reported by (Helen
et al., 2015; Komal et al., 2016; Akubo, 2017).

[-carotene aids body functions especially for improving vision and curing retinal problems,
hence it recommended to take more of B-carotene food such as ketchup for its health benefits
and pumpkin slightly improves the thickness (Komal et al., 2016). The high lycopene content
in the ketchup sample reflect the tomato which is a rich source of lycopene which is also
responsible for the red pigments in tomato as well as sources of antioxidants compound in
the body. The results obtained showed that the lycopene content is rich in tomato, hence the
reason for significant decrease in value with an increase in pumpkin ratio inclusion into the
product presenting a reduction on lycopene content in sample A to F 0.140+0.01 to 0.127+0.00

mg/kg.

The viscosity of the tomato - pumpkin based ketchup is an expression of its flow rate which
shows a significant reduction in the viscosity which ranged from sample F to A (19474+5.66
to 15203+4.24mpas), which implies that the pumpkin flesh inclusion also serves as a
thickening agent thereby enhancing the gelling capacity of the end product as agreed with the
work reported by (Komal et al., 2016; Akubo, 2017). The pumpkin flesh produced a more
viscous samples compared with that of 100 % tomato coded sample A measured at 60 rpm
using spindle 2 viscometer rotor (Sudhir ef al., 2014; Helen et al., 2015; Adhan et al., 2015).

The brix content analyzed in tomato - pumpkin ketchup is an expression of the sugar content
the high carbohydrate content of the fruits the higher the sugar content as presented in this
study, there was a significant decrease of brix content in descending order of mean between
59.50+0.14 to 35.15+0.64 % in sample A made from 100 % tomato to the least in sample F from
100 % pumpkin flesh which implies that pumpkin does not contribute to the sugar content of
the ketchup samples as presented in table 4 above as the expression of the amount of sugar
(sucrose) in the product in addition with the sugar added increase the serves as a
preservatives. There was no observable significant difference among the samples in terms of
the pH value which implies that the samples had uniform acidity or alkalinity level near
neutrality (Sudhir et al., 2014; Helen et al., 2015, Adhan et al., 2015; Komal et al., 2016; Akubo,
2017).

Sensory attributes

The result of sensory attributes of ketchup samples produced form tomato - pumpkin pulp
presented in table 4 shows that a significant difference at (P<0.05) between all the samples in
terms of their appearance, aroma, taste, mouth feel and the overall acceptability this may be
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attributed due to different in formulation ratio which tends to alter the consumers’ preference
(Ebana et al., 2019). Appearance is one of the key factor considered when accessing a product
for consumer appealing and most preferred sample with highest consumer acceptability, the
samples shows different appearance due to inclusion of pumpkin pulp, slight darkened as a
result of initiation of browning reaction during processing or application of sweaters / other
ingredients. This study is in contrast with the work conducted by (Sudhir et al., 2014) who
found that Ketchup produced from different variety of pumpkin, cucumbers and potatoes
present a unique sensorial attributes.

CONCLUSION

This article assessed the proximate composition, physical properties and sensory attributes of
blended tomato - pumpkin ketchup prepared from different formulation ratio. The results of
proximate composition revealed slight variation in the product where the pumpkin increase
the ash content, fat and carbohydrate content while reduces moisture, protein and fibre
content. Similarly, there was a slight decrease in -carotene, Lycopene, TTA and brix while
viscosity increases without a significant difference in pH content of the samples (Sudhir et al.,
2014). This finding indicate that despite the advantage of using pumpkin pulp inclusion in
tomato base ketchup, it alters the acidity level of ketchup simple because the higher the acidity
the better the shelf stability. The result of sensory attributes revealed that 100 % tomato
ketchup were most preferred by the panelist in terms of all the parameters evaluated, followed
by sample B (80:20 %) tomato - pumpkin pulp blends. The consumer acceptability slightly
declined with an increase in pumpkin pulp. Meanwhile, it does not alter the nutrient content
of the samples produced. Hence, enriched some specific nutrients, maintain the viscosity by
binding the water available for microbial activities.
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