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Abstract: - Onion puree was formulated as a value-
added product from two cultivars of onions (red and
white). The hurdle preservative technique was
employed to process and preserve the highly perishable
vegetable. A comparative sensory and physiochemical
evaluation was carried out on the Hurdle Preserved
Onion Puree (Hpop) after thirty (30) days of storage at
4 + 10 °C. The results obtained suggest that the Hpop
produced was of acceptable quality and suitable for
household, canteen, and other culinary uses as a
convenience product. The sensory evaluation of the
Hpop showed no significant difference in all the
attributes evaluated (taste, aroma, color, and general
acceptability) when compared to the fresh onion puree
irrespective of the cultivar used. The vitamin C content
of Hpoprl and Hpopwl with 10.09 mg/100g and 9.82
mg/100g respectively, is significantly higher than that of
the fresh onion puree with 8.13 mg/100g and 7.20
mg/100g for the red and white cultivar, respectively.
Therefore, the developed Hpop will not only improve
the continuous accessibility and affordability of onion to
different users of the product but can also stimulate the
peasant farmers to profitably produce onion bulbs on a
commercial scale without the usual fears of postharvest
gluts.
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I INTRODUCTION

The name "onion" (Allium cepa L.) is derived from
the Latin word 'unio," which means 'single’ or 'one' because
the onion plant produces only a single bulb [1]. Onion has a
robust and characteristic aroma and flavor, which makes it
an essential ingredient during food processing. It is highly
valued for its flavor and becomes part of many culinary
preparations in the world. The unique characteristics of
onion are due to the pungency and distinctive flavor, which
accounts for its use as food, salad, spice, condiment, and
medicine [2]; [3] and [4]. Nigeria is the world's 6th largest
producer of onion, with a production output of over
618,000 tones in the year 2007 [5]. Onion as a vegetable is
highly perishable and seasonal, resulting in its relative
scarcity during the raining season, which makes onions less
available and more expensive [6]. Fresh whole onions can
be preserved for a varied period, depending on onion
cultivars, bulb size, and storage conditions (temperature
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and humidity). Whole Onion bulbs have been kept for 2- 4
weeks [7], for 6 months [8], and for 1- 9 months [9]. Once
fresh onion bulb is peeled and diced or cut, the shelf life
becomes much shorter. Peeled and diced fresh onions can
be kept under cold storage for between 10 - 15 days [10];
[11] and [12]. Onions can be processed and preserved when
they are cheap and utilized in the off-season in its relative
scarcity (during the raining season) when it becomes more
expensive. The preharvest scarcity and postharvest gluts are
the major limiting factors in the reasonable availability of
onion (Allium cepa L) to the consumers [6]. The effect of
pickling, canning, boiling, and frying under domestic
conditions, dehydration in hot air, freeze-drying, and
freezing on the flavor of onion products as compared with
that of fresh onions has been investigated [13]. Dehydration
is one of the most widely used techniques of preservation
of onion. However, The use of thermal treatment can
destroy nutrients such as thermally unstable vitamins and
also the components responsible for the product's flavor
and taste [14] as observed by [15]; and [16]. Today’s world
market demand for convenience food products is on the
increase due to the rapid change in family lifestyles as a
result of increasing financial pressure. The old long practice
of full housewife is almost nonexistent in urban areas.
There is, therefore, a necessary increasing demand for
fresh-cut, value-added, and ready-to-eat onion in
households, as well as large-scale uses in retail, food
service, and various food industries [17]. Value -
enhancement in agriculture will not only contribute to the
overall economic growth but also provides immediate
microeconomics by serving as a source of livelihood for
small farmers and foreign exchange-earners for the national
economy. Existing and novel techniques have been
successfully utilized to extend the shelf life of fresh tomato
and onion produce [18]. Onion puree is a favorite type of
onion products that can be produced without thermal
treatment to prevent loss of quality in terms of color and
odor and others [14]. It is a means of preserving fresh
onion bulb and also combined the benefits of ease of
haulage, packaging, weight reduction and transportation to
improve profit margin. Processing of onion into puree will
also ease the discomfort commonly experienced while
Cutting/chopping onion due to its lachrymatory properties
that brings tears to the eyes and odor on the hands [19] and
[17]. The irradiation process has been suggested as a way to
solve the observed susceptibility of onion puree to spoilage
during storage [20]. Consequently, [14] and [26] studied
the effect of g-irradiation and vy-irradiation on the
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physicochemical properties, microbial, and sensory
qualities of cold-stored onion. Both authors reported a
significant quality improvement; however, irradiation is an
expensive method that cannot be economically used for this
purpose on any significant commercial scale [22]. Besides,
there are ongoing concerns for the safety and nutritional
safety of irradiated food, which may hamper its use in those
countries (developing countries) likely to benefit most [23].
The use of "hurdle technology,” which is to apply more
than one technology toward better quality and longer shelf
life of food [24], has not been investigated as a technique
for onion puree preservation. This technique can help in the
efficient processing of raw onion bulbs into a consistently
high-quality product for stable all-round the year supply to
local markets and supermarkets. Therefore, this research
work attempts to produce hurdle preserved onion puree
(Hpop) from two cultivars of onions as a convenience
product and assessed its sensory and physicochemical
properties after storage for thirty (30) days at 4 £ 10°C

I MATERIALS AND METHODS

» Collection of Samples

Matured white and red cultivars of onions, lemon fruit
juice, table salt, olive oil, and sugar were purchased at
“Shasha” market along Tkere Road, in do -Ekiti, EKiti State.
Nigeria, while the industrial Food grade native cassava
starch was obtained from Matna Foods Nigeria Ltd. KLM
19, Akure — Owo expressway Road, Ondo state. Nigeria.

» Onion Puree Preparation.

10 kg each of sorted whole white and red onions
(Allium cepa L) was weighed, washed with tap water, and
dried using a paper towel. Little olive oil was sprinkled to
wet the onion bulbs to prevent sticking during roasting. It
was then roasted in a Thermostatic hot air oven at 250 °C
for 30 minutes to enhance the softening of the bulbs and
removal of peels and stem. Each onion cultivar was then
diced, blended, and acidified by adding fresh lemon juice.
The pH was adjusted from an initial pH of 5 — 4.5 until a
pH level of < 3.5 was attained. The acidification process
was to allow the use of low (below 100 °C) pasteurization
temperature [25]. Food grade native cassava starch and
sugar as a thickener were then added in a varied proportion
to obtain four different treatments for each of the onion
cultivars while salt was added to taste. Each of the onion
puree samples was then packaged in 25 cl amber plastic
bottles, wrapped with foil paper, and pasteurized at 65 °C
for 15 mins. The products were then cooled and stored for
30 days, at refrigerator temperature (4+10 °C) because,
according to [26], onion puree quality was more stable at
low temperatures (5 °C) than at higher temperatures (25
°C).

> pH

The pH value was determined using a Table digital
pH meter, as described by the Association of Official
Analytical Chemists [27].

IJISRT20APR698

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

> Determination of Brix

A digital refractometer calibrated at 0° Brix -
32 °Brix and a resolution of 0.2 was employed to determine
the total soluble solid °Brix. The refractometer was first
standardized against distilled water. Each of the puree
samples was homogenized. The prism was cleaned with
soft tissue paper moistened with distilled water; 1 to 2
drops of the sample was then placed on the prism of the
refractometer using an eyedropper. The prism lid was then
closed and held towards light illumination, and the direct
reading was taken by reading the scale and reported
as °Brix at 20 °C. After each sample measurement, the
prism of the refractometer was cleaned with soft tissue
paper moistened with distilled water and dried before re-
use.

» Determination of Ascorbic Acid

Vitamin C was determined using the lodometric
titration procedure, according to the Association of Official
Analytical Chemists [28]. 1 ml of each of the puree sample
solutions in triplicates was transferred and diluted with
distilled water to the mark of 200 ml. 10 ml of each of these
solutions was put into a conical flask. To this flask, 5.0 ml
of KI solution (0.2 M), 2.5 ml of hydrochloric acid HCI
(1.0 M), and a few drops of starch solution were added.
Each of the five solutions was then titrated against KIO3
(0.015 M) from the burette until the appearance of blue-
black color, which indicates the endpoint of the reaction.
The results were recorded, tabulated, and calculated as the
ascorbic acid content for each sample.

» Sensory Evaluation

Appraisal of flavor or pungency of alliums, such as
onion (Allium cepa) and garlic (Allium sutiuum), can be
based on either subjective sensory analysis or detection of
vatization procedure compounds generated by cysteine
sulfoxide lyase (C- S lyase; EC 4.4.1 .4) activity after tissue
disruption [29]. The Sensory analysis of the Hpop samples
was conducted after thirty (30) days storage at 4 +10 °C.
Freshly prepared white and red onion puree was used as
control samples to appraise its sensory properties. Each
sample was coded appropriately and presented to twenty
(20) semi-trained panelists in random order for sensory
evaluation. Approximately 10 g of each sample was served
to the panelists and were instructed to rinse their mouth
with water tasting each of the samples. The panelists were
asked to rate their degree of likes or dislikes of the sensory
response variables of color, aroma, taste, and overall
acceptability of the samples; using a 9-point hedonic scale
(1= dislike extremely, 2 = dislike very much, 3 = dislike
moderately, 4 = dislike slightly, 5 = neither like nor a
dislike, 6 = like slightly, 7 = like moderately, 8 = like very
much, 9 = like extremely)[30]. This test was carried out in
the Sensory Evaluation Laboratory of Food Technology
Department, The Federal Polytechnic Ado EKiti, Ekiti State
Nigeria.
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» Statistical Analysis

All data were analyzed using one-way ANOVA from
Statistical tool software (SPSS 10). The significance of
differences was defined at the 5% significance level (P<
0.05).

1. RESULTS AND DISCUSSION

» Sensory properties of onion puree

The mean score for color, flavor, taste, and overall
acceptability of the Hpop and the control samples are
presented in Table 1. None of the Hpop was significantly
different from the fresh onions puree in terms of taste,
color, and general acceptability at P< 0.05 irrespective of
the onion cultivar except in terms of aroma where it was
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rated slightly lower than the fresh onion puree. The fresh
white onion puree (Wop) was, however, rated highest of all
the samples in terms of taste and color with a mean score of
7.70+1.17 and 7.45%1.73, respectively. The fresh red onion
puree (Rop) was also rated highest in terms of aroma and
overall acceptability with a mean score of 7.35+1.35 and
7.55+1.36, respectively. The Hpop can still be considered
shelf-stable after 30 days of cold storage because,
according to [31] and [32], Shelf stability of fresh-cut onion
can be assessed on either microbial or sensory criteria. The
present finding negates the position of  [33], who
concluded that onion paste without preservatives could only
be prolonged up to a maximum of 15 days at refrigerated
conditions for acceptable sensorial quality.

Table 1: Sensory Properties of onion puree after 30 days of storage at 4 + 10 °C

Sample Aroma Colour Overall
Acceptability
Hpoprl 6.05+1.90°¢ 7.00£1.70% 7.10£1.17° 7.45%1.39%
Hpopr2 6.45+1.90%b¢ 6.50+2.06% 6.60+1.50? 7.10+1.802
Hpopr3 7.00+1.26%b¢ 7.15+1.312 7.00+1.522 7.35%£1.35%
Hpopr4 5.85+2.43° 7.10+1.682 7.00+£1.522 7.40+1.312
Rop 7.35%1.35% 7.25%1.62% 7.25+1.46° 7.55+1.36%
Hpopw1 7.30+1.342 7.00+1.512 7.25+1.41° 7.15+1.562
Hpopw?2 6.85+1.793b¢ 7.10£1.45% 6.90+2.07° 7.50£1.242
Hpopw3 6.30+1.95%b¢ 6.65+1.95% 7.20+£1.40° 7.25+1.892
Hpopw4 6.50+1.73b¢ 6.70+1.872 6.65+2.06° 7.05+1.93?
Wop 7.15+0.93%P 7.70+1.172 7.45+1.732 7.35+1.422

Data are mean (SD) of triplicate trials. Different letters in each column indicate that the values differ significantly at P < 0.05
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» Physiochemical Composition of onion puree.

The Vitamin C (ascorbic acid) composition of the
samples ranged from 2.86 to 10.09 mg/100g. Sample
Hpoprl with 10.09+0.67 and Hpopwl with 9,82. 0. 8
mg/100g have significantly higher vitamin C than the fresh
onion samples. The Vitamin C content of most of the Hpop
is only slightly lesser than that of the fresh sample except
for Samples Hpopw4 and Hpopr4. Vitamin C is heat liable,
and a significant decrease in the vitamin C content in the
product is expected rather than an increase. This increase in
vitamin C in some of the Hpop may partly be attributed to
the high vitamin C content of the fresh lemon juice used for
the product acidification because it is reported that lemon
juice contains 36.5 mg/100g Vitamin C [34]. Fresh lemon
juice has also been linked with the ability to reduce vitamin
C losses during food processing [34] and [35]. Besides, the
cassava starch used as a thickener may also contribute to
vitamin C retention due to its resistive power to vitamin C
oxidation [36]. Interestingly, a progressive increase in the
vitamin C retention of the Hpop as the percentage of
thickener added increase was observed in the samples for
both the red and white onion cultivars. A similar finding
was reported from the work of [37], who observed that the
vitamin C content of a series of formulated ketchup was
highest in the starch added sample compared to the other
formulations. The present finding, however, contradicts the
decreasing order of vitamin C retention with an increase in
the percentage of starch added in the formulated ketchup.
The vitamin C content of the fresh red onion puree is higher
than that of the fresh white onion puree. A similar pattern
was also reported by [38], [39], and [40] among the
cultivars of red and white onion from Egypt, Nigeria, and
Polish, respectively. Red onion cultivars, therefore,
contained significantly more vitamin C than white onion
cultivars irrespective of its geographical location. The value
of 8.13+0.58 mg/100g vitamin C in the red onion cultivar
obtained in the present work is lower than the range of
9.62 - 11.73 mg/100g values obtained by [41] and 14.67 —
18.00 mg/100 reported by [39]. A similar trend was
observed for the white onion cultivar. However, the values

IJISRT20APR698

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

of vitamin C obtained for both cultivars fall within the
range of 5.0 - 10.0 mg/100g fresh weight content in wild
onion cultivars reported by [42].

The pH of food indicates the degree of its acidity or
alkalinity and plays a significant role in the shelf stability
of food. The pH value of the Hpop samples is significantly
lower than the pH of the fresh onion puree, which connotes
better storability of the product. The values of 3.83+0.02
and 4.32 £6.00 obtained for the fresh red and white onions,
respectively in the present work are lower than the values
of 5.65: 5.69 and 5.9: 8.5 for red and white cultivar as
reported by [43] and [39] respectively. The observed
difference in the pH values of the products, however, has
no significant effect on the sensory quality of the products.
Brix is an index of the percentage solids (TSS) in a given
weight of the material. The ° Brix of a material varies
directly with its quality [44]. The Brix content of the Hpop
samples ranged from 10.33+0.58 ° to 15.00+00 °. The Brix
content of the samples Hpoprl and Hpopwl are
significantly higher than that of the fresh onion puree; this
can be attributed to the thickener added. The significant
difference in the degree Brix values of 12.00+0.00 and
10.67+0.29 obtained for the fresh red and white onion
puree respectively in the present work agreed with the
reported variations ranged value of between 8.2 - 12.2 and
8.83 — 9.73 degree Brix in fresh red and white onions
varieties respectively [45] and [39] but with higher values
of total solids except in the value for the white cultivars
reported by [45]. However, [46] reported that the total
soluble solids among thirty genotypes of onion varied from
9.13 - 14.1 percent, with an overall mean of 11.87 %,
which is very close to the mean value of 11.34% obtained
in the present study. The observed difference in the total
solids of the two cultivars can be attributed to the influence
of cultivar varieties on the postharvest quality
characteristics of onion bulbs [41]. The Brix (total soluble
sugar) content of the red onion variety puree is significantly
higher than that of the white onion, this was also reported
by [45]

WWW.ijisrt.com 677


http://www.ijisrt.com/

Volume 5, Issue 4, April — 2020

International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165

Table 2. Physiochemical composition of onion puree after 30 days of storage at 4 + 10 °C.

Sample Vitamin Brix pH
C(mg/100 g)

Hpoprl 10.09+0.672 15.00+0.00% 3.39+0.00°
Hpopr2 7.96x1.01° 12.33+0.58" 3.53+0.00«
Rop 8.13+0.58° 12.00+0.00% 3.83+0.02°
Hpopr3 7.87+035° 12.33+0.58° 3.52+0.02¢
Hpopr4 2.86+0.25° 12.33+0.58" 3.57+0.06%
Hpopw1 9.82+0.83P 14.93+0.58% 3.55+0.10%
Hpopw?2 8.62 +0. 67 10.65+0.58% 3.56+0.11%
Wop 7.20 1. 54 10.67+0.29% 4.32 +6. 00?
Hpopw3 6.22+0.85¢ 10.33+0.58° 3.49+0.02¢
Hpopw4 2.98+0.73° 10.67+0.58% 3.62+0.02°

Data are mean (SD) of triplicate trials. Different letters in each column indicate that the values differ significantly at P < 0.05.

KEY

Hpoprl =75 % Red onion, 20 % starch and 5 % sugar
Hpopr2 =85 % Red onion, 10 % starch and 5% sugar
Rop =100 % Fresh red onion puree

Hpopr3 =90 % Red onion, 5 % starch and 5% sugar
Hpoprd =925 % Red onion, 2.5 % starch and 5 % sugar
Hpopw1 = 75 % White onion, 20 % starch and 5 % sugar
Hpopw?2 = 85 % white onion, 10 % starch and 5% sugar
Wop =100 % Fresh white onion puree

Hpopw3 = 90% White onion, 5 % starch and 5% sugar

Hpopw4 = 92.5 % white onion, 2.5 % starch and 5 % sugar

IJISRT20APR698

1. CONCLUSION

Hpop as a value-added product without the addition of
any conventional preservatives showed a promising result.
The sensory and physiochemical quality of the Hpop is not
only favorably comparable to the fresh onion samples; the
vitamin C content in some of the developed samples is
significantly higher than that of the fresh onion after thirty
(30) days cold storage. The present finding suggests that the
production of Hpop as a convenience product for
households, canteen, and other culinary uses with acceptable
quality is achievable. The product will not only improve the
continuous access to affordable onion products all year
round; it will also empower the peasant onion farmers, and
processors since the processing technology can be
domesticated.
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