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Abstract

Increasing consumer demand for nutritious preserves is necessitating the need for development of value-added low sugar products. In the present study
a mixed fruit preserve was prepared with added chia seeds sweetened with sugar and a non-nutritive sweetener. Chia seeds were either used whole or in
grounded state which were either raw or pressure cooked. Sensory evaluation was carried out using the 5-point hedonic scale. Variation 10 which had 25% of
sugar, 5% of sucralose, 3% of intact pressure-cooked black chia seeds had the highest overall acceptability score (4.22+0.71) and the total score (33.25+4.49).
The accepted variation had 28.2% moisture, 0.98% titratable acidity and 66.9 degree brix total soluble solids (TSS). Analysis indicated the total fat, protein,
crude fiber, dietary fiber, carbohydrate, ascorbic acid, vitamin A, Omega-3 and omega-6content was 2.08 g, 0.77 g, 0.97 g, 3.51 g, 48.37 g, 4.95 mg and 15
ug, 1.12g and 0.41g per 100 g of the final product respectively. Accelerated shelf-life and Real time shelf-life analysis found product to be microbiologically
safe for twenty-eight days and three hundred sixty-five days respectively. Overall, the product was very well received and can be introduced in the market.

Keywords: Novel ingredient; Functional food; Shelf-life, Proximate analysis, Preserve, Poly-unsaturated fatty acids, New food product development

Introduction

Chia seeds are obtained from an annual herb, also known as
Salvia Hispanica. The chia plant is sensitive to day light and produces
black or white seeds. Black coloured chia seeds are more common [1].
Chia seeds are a good source of omega-3 (18%) and omega-6 (6%)
fatty acids, soluble dietary fibre (7%) and they also provide proteins
(23%) and antioxidants in appreciable amounts [2]. Chia contains
about 5 per cent mucilage, 23 per cent cellulose and 2.5 per cent
gums. The insoluble dietary fiber of chia is capable of retaining water
several times of its weight during hydration and thus provides bulk
and prolongs the gastro-intestinal transit time [3]. Several studies
have demonstrated the benefits of consuming chia seeds on human
health. It is beneficial for digestive system and helps in management
of weight, Diabetes, Dyslipidaemia and hypertension. In view of its

composition, it has been reported to act as an anti-inflammatory,
antioxidant, anti-blood clotting, laxative, antidepressant, antianxiety,
analgesic, vision and immunity improver [4-9].

Chia seeds can be used as whole or in grounded form [2]. Chia
seeds have the unique property of forming a gelatinous mass when
soaked in water. This is due to the presence of high amount of
mucilage and gums. Due to the presence of high amount of mucilage
and gums, chia seeds form a gelatinous mass when soaked in water.
Chia seeds can absorb water up to 12 times their weight. These seeds
do not have any flavour and odour of their own therefore they can be
easily incorporated in any food or dish [3].

Fruit preserves are usually produced by mixing the fruit with
sugar, pectin and acid and then cooking to a desired temperature
and concentration. Preserves are mainly of two types-sweet preserves
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and savoury preserves. Sweet preserves include foods such as jams,
jellies, and marmalades whereas savoury preserves include chutney,
ketchups, etc. [10]. Traditional sweet preserves being energy dense,
rich in simple sugars but low in fiber and several other nutrients are
losing customer demand. The customers are now looking for lesser
energy dense, high fiber sweet preserves [11].

In the present study, attempts have been made towards the
development of a mixed fruit preserve with added chia seeds to
augment omega-3 and omega-6 fatty acid content, fiber and protein
in the existing recipe used for preparing mixed fruit jam. Attempts
have also been made to develop a low caloric sweet product by
partially replacing sugar with an artificial sweetener. It can be used
as a bread-spread and can be incorporated in bakery products such
as cakes, biscuits, pastries etc. or used as an accessory or ingredient
in numerous ways.

Materials and Methods

The basic formulation of standard mixed fruit jam has been
shown in Table 1. Figure 1 shows brief flow chart of the method of
preparation of mixed fruit preserve employed during the study. Fruits
which were used are well known for their low-calorie content, low
glycaemic index (apple-38, papaya-34, guava-32 and grapes-46 on an
average all below glycaemic index of 55) and high vitamin and mineral
content. One standard and ten variants were developed and evaluated
for their consumer preferences and physiochemical parameters.

Table 1: Formulation used for making Standard Mixed Fruit Preserve (per 250 g).

S. No. Ingredients Amount (g)
1. Apple 100
2. Papaya 100
3. Guava 25
4. Grapes 25
5. Sugar 250
6. Pectin powder 10
7. Citric acid 2.5
8. Water 100
'a 7

I Procurement of ingredients from a reliable source I

SZ
I Pressure cooking of chia seeds (with water 12 times the weight of the chia seeds) for 3 minutes on I
medium flame,

I ‘Washing, peeling, cutting and grating of fresh fruits I

N2
Pressure cooking of fruit pomace with citric acid and appropriate amount of potable water till two
whistles, one on high flame one on low flame.

I Sieving of fruit mixture to obtain a homogenous fruit pulp I
SZ
l ‘Weighing of pulp, evaluation of Total Soluble Solids (TSS) and pectin I

Cooking of pulp, addition of sugar along with pectin powder and cooked chia seeds when pulp
begins to boil
SZ

Cooking till temperature is 102° C and the recorded TSS is 66° Brix

K

Addition of appropriate colour and flavour and sucralose (variation 7-10)

K

K

Pouring in a sterilised glass jar with sterilised lid

K

Packing, labelling
Z

Storage at refrigeration temperature

| |
| |
I Cooking again till temperature is 105° C and the TSS is 68° Brix I
| |
| |
| |

Figure 1: Preparation of Fruit Preserve.
. J
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Procurement and processing of ingredients

Fresh and cavity/disease free fruits were procured from a reliable
source. Black variety chia seeds, pectin powder, citric acid, sugar and
other ingredients were used after evaluating the major information
available through their food label. All the ingredients were weighed
on an electronic weighing balance having an accuracy of + 0.1g.

Preparation of Chia Seeds

When whole chia seeds are hydrated at 200°C for 2 hours in the
1:40 seed and water ratio they form a gelatinous solution. Solubility
of chia mucilage’s has been found to be 100% when examined at
different concentrations i.e. (0.15, 0.25 and 0.5%) and at temperatures
(30, 60, 70 and 900°C respectively) and also in different centrifugation
(800 and 2000g) conditions. Chia seeds are high in mucilage and
soluble fibers specifically gums. Therefore, it can be substituted as a
natural thickening agent in food products instead of using chemical
form of pectin or other additives. It has added nutritional and clinical
benefits [3]. Therefore, in the present study, chia seeds were either
used intact or in grounded state. Chia seeds have pointed edge. Thus,
in the present study, they were added to the preserve as raw intact,
raw pressure cooked and raw grounded. In case of pressure cooking,
the seeds were cooked with water twelve times the weight of the chia
seeds (for e.g., if 5 grams of raw chia was used, 60 ml of water was
taken for pressure cooking the seeds). The cooking was done for five
minutes, After that the seeds were cooled down, they were weighed
on an electronic balance and the cooked weight was noted carefully.

Preparation of fruit pulp

The fruits were cleaned under running water, rinsed in distilled
water, peeled, cut and edible portion was weighed on an electronic
balance. The fruits were deseeded, juice extracted and pomace was
put in the pressure cooker along with pectin powder, citric acid
and appropriate amount of potable water and all the ingredients
were mixed properly. The mixture was then pressure cooked to two
whistles, one on high flame one on low flame. The contents were then
allowed to cool down and subjected to sieving. A plastic sieve was
used and a uniform fruit pulp was obtained. The fruit pulp was then
weighed on an electronic balance and was evaluated for Total Soluble
Solids (TSS) using a digital refractometer. The pectin content of the
pulp was assessed by using alcohol test [12].

Preparation of fruit preserve

The obtained fruit pulp was poured into a heavy bottom container
and thereafter subjected to heat. A glass thermometer was suspended
into the fruit pulp and the continuous temperature change associated
with heat was observed carefully. When the mixture started to boil,
sugar along with pectin powder and chia seeds (only in variations)
were added and the mixture was again allowed to cook. A digital
refractometer was used to evaluate the TSS of the pulp during cooking
at an interval of 5-8 minutes. The flow diagram depicting the process
flow of its preparation has been presented in Figure 1.

Towards the end of the preparation, when the temperature of
the pulp reached 102°C and the recorded TSS was about 66° Brix,
appropriate food colour, flavour and citric acid were added to the
pulp and mixed properly. In variations 7 to 10 prepared as shown in
Table 2 where artificial sweetener was used, it was added at this step
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Table 2: Variations of the Mixed Fruit Preserve (per 250 g).

Suri S, et al.

Variation | Fruit pulp (pomace) Sugar (g) Sucralose (g) | Chiaseeds (g) = Form in which chia seeds was used = Method of incorporation

Standard 250 250 0 0 - -
Variation 1 250 250 0 0.5 Whole Pressure Cooked
Variation 2 250 250 0 1 Whole Pressure Cooked
Variation 3 250 250 0 1.5 Whole Pressure Cooked
Variation 4 250 250 0 2 Whole Pressure Cooked
Variation 5 250 250 0 2.5 Whole Pressure Cooked
Variation 6 250 187.5(75%) 6.25 2.5 Whole Pressure Cooked
Variation 7 250 187.5(75%) 6.25 5 Grounded Raw
Variation 8 250 125(50%) 9.4 25 Whole Pressure Cooked
Variation 9 250 112.5(25%) 125 7.5(Mixed) Whole Pressure Cooked
Variation 10 250 112.5(25%) 125 7.5 Whole Pressure Cooked

along with colour and flavour. The amount of sucralose to be added
increased proportionately from 3% to 5% and by proportionately
reducing sugar content from 100% to 75% to 50% to 25% respectively.
When the end point for the fruit preserve was reached i.e. when the
temperature of the preserves was 105°C and the TSS was 68° Brix, the
gas was turned off and the preserve was prepared for packaging. A
sheet test was also done to ensure the proper cooking of the preserve.

Packaging

500 ml sterilised glass jars with sterilised lids were used for
packaging of the preserve. While still hot the preserve was poured in
the glass jar. The mixture was then allowed to cool down and then the
lid of the jar was closed after some time. The preserve was allowed to
remain at the room temperature for about 20-24 hours for cooling
purpose.

Labelling

After the preserve had cooled down properly, it was securely
closed with the lid and the prepared food label with code was put on
the jar. The final product was used for further analysis.

Sensory Evaluation

The acceptability of the product by the target population is an
important factor in determining its success and market viability
[13]. Consumer preference trials were conducted for the mixed fruit
preserve by 30 trained panel lists. Evaluation was done using the
5-point hedonic scale. Parameters rated were colour, texture, flavour,
taste, appearance, spread ability, mouth feel and overall acceptability.
The panel lists were asked to express their degree for liking the
sensory attributes using a 5-point hedonic scale for each parameter,
where 5 (excellent) was the highest and 1 (poor) was the lowest score.
Thus, 1= poor, 2= average, 3= good, 4= very good, 5= excellent.
Standard protocols for sensory evaluation were followed [14]. Panel
lists did not consume food half an hour prior to sensory evaluation.
Each panel list was given a glass of water to rinse their mouth after
each taste to avoid being biased or influenced. The panel lists were
served on a white plate with small amount of preserve by applying it
uniformly on a slice of white bread. The room was well illuminated
and ventilated. A written consent to participate in the study was
obtained from the panel lists. Ethical clearance was obtained from the
internal Institutional Ethical Body Committee.

Chemical Analysis

As per specifications given by national surveillance body - Food
Safety and Standards Authority of India (FSSAI) in 2011 [10], All the
variations and standard were checked for their TSS, titratable acidity
and moisture content. Titratable acidity is the total amount of acid
present in the food matrix which is determined using a standard
titrant i.e. sodium hydroxide. This is important for assessing the
keeping quality of the product. Total soluble solids content gives us
a measure of the total soluble solids in a food matrix. It is usually
measured to estimate the sucrose content in food matrices [12].

The final accepted variation i.e. number 10 based on results of
sensory evaluation was analyzed for its total fat content as per AOAC
922.06 method [15], protein content as per IS: 7219:1973 method [16],
crude fiber content as per IS 10226: 1982 method [17], total dietary
fiber content as per AOAC 985.29 method [18], total carbohydrates
content as per IS: 1656: 2007 method [19], vitamin C content as per
IS: 5883: 1970 method [20], Omega-3 and Omega-6 content as per
AOAC 2012.13 method and vitamin A content as per AOAC 992.06
method [21,22]. The chemicals used were of analytical grade and were
manufactured by Merck Limited, Mumbai, India. All the analysis was
carried out in duplicate.

Shelf-Life Analysis

Shelf-life prediction is increasingly becoming an important part
of any new product development and because of improved controlled
storage testing facilities in more recent times. Accelerated Shelf-Life
Testing (ASLT) aims to accelerate the rate of deterioration of the
product without altering the mechanisms or order of changes seen
in the product under normal storage conditions [23]. The most
accepted variation i.e. variation 10 of the mixed fruit preserve was
subjected to shelf analysis as well. ASLT was done at 40+2°C and
75% relative humidity (RH) + 5% for seven, fifteen, twenty-two and
thirty days. Total plate count, mould count and yeast count in terms
of colony forming units per gram (cfu / g) were assessed as per FSSAI
approved methods [10]. Real time shelf-life testing was also done for
which the preserve was stored at 5+2°C at 75% relative humidity (RH)
+ 5% for zero, thirty, sixty, ninety, one hundred twenty, two hundred
forty, two hundred and seventy and three hundred sixty-five days
respectively. Total plate count, mould count and yeast count (cfu / g)
were assessed for these many days.
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Statistical Analysis

All data were entered in Microsoft Excel 2016. Mean, standard
deviation and range was reported for all the parameters estimated
using STATA Version 12.

Results and Discussion
Physical parameters

The acceptability of the product by the target population is an
important factor in determining its success and market viability.
Consumer preference trials were conducted for the mixed fruit
preserve. Sensory evaluation was done using the 5-point hedonic
scale [13]. Parameters rated were colour, texture, flavour, taste,
appearance, spread ability, mouth feel and overall acceptability.
The results have been presented in Table 3 and Table 4. Qualitative
data indicated that the novel ingredient used - chia seed was widely
accepted and appreciated. Overall, no significant difference was seen
across the variations viz. a viz. standard mixed fruit preserve for all
the parameters (F-Value: 1.356; p-value: 0.201). Variation 10 had
the highest overall acceptability score and the total score. It was well
received by the panel list (n=30).

Colour: The colour of the preserve prepared was magenta.
Significant difference (p<0.05) was seen in colour for variation 10
when compared with the standard as shown in Table III because of
the addition of chia seeds. Significant difference (p<0.05) was seen in
colour for variation 10 when compared with variation 1 as shown in
Table IV. This could be because of the gradual addition of chia to the
variants, the maximum 5% being used in variation 10.

Table 3: Sensory Results of Preserves (n=30 trained panellist).

Suri S, et al.

Texture: The amount and the form of chia seeds added to the
preserve influenced its texture. Significant difference (p<0.05) was
seen in texture for variation 7, 9 and 10 when compared with the
standard composition as shown in Table 3 because of the addition
of chia seeds in grounded raw form. Significant difference (p<0.05)
was seen in texture for variation 10 when compared with variation
1 as shown in Table IV because of increasing amount of chia seed in
variation 10.

Flavour: Significant difference (p<0.05) was seen in flavour for
variation 5, 9 and 10 when compared with the standard composition
as shown in Table 3. The partial substitution of sugar with sucralose
could have influenced the flavour. Grinding as done in variation 7 did
not impact the flavour score significantly when compared with the
most accepted variation and the standard preserve.

Taste: No significant difference (p>0.05) was seen for taste across
standard and any variation. Substitution of sugar with sucralose in
variations 7 to 10 did not impact the taste score significantly. Indeed
it was better than the variations and standard preserve prepared using
only sugar.

Appearance: Significant difference (p<0.05) was seen in
appearance for variation 10 when compared with the standard (Table
3). Increased presence of whole chia seeds seemed to attract panel
lists.

Spread ability: No significant difference (p<0.05) was seen in
spread ability for any variation when compared with the standard
composition as shown in Table 3. In fact, the scores received were
higher with gradual addition of chia in the variations.

Sample Colour Texture Flavour Taste Appearance sa';ﬁta; Mouthfeel Act?e‘;)et;abl:lity Total Score (40)

Standard 3.5610.88 3.6410.69 3.66+0.82 3.81%0.79 3.79+0.74 4.04+0.82 3.81%0.85 3.75%0.85 30.74+5.05
Variation 1 3.54+0.78 3.43+0.71 3.69+0.81 3.48+0.79 3.63+0.81 3.52+0.85 3.69+0.78 3.69+0.85 28.96+5.05
Variation 2 3.95+0.90 3.52+0.79 3.69+0.78 3.59+0.94 3.67+0.97 3.67+0.70 3.59+0.97 3.56+0.88 28.9315.13
Variation 3 3.79+0.67 3.75+0.53 3.86+0.54 3.84+0.78 3.91+0.67 3.68+0.69 3.93+0.79 3.82+0.73 30.64+3.96
Variation 4 3.91+0.67 3.73+0.83 3.98+0.87 4.00£0.67 3.86+0.69 3.79+0.59 4.02+0.76 3.91£0.77 31.05+4.81
Variation 5 3.62+0.78 3.74+0.66 4.00+0.76** 3.82+0.88 3.82+0.72 3.68+0.71 3.8810.74 3.88+0.77 29.94+4.99
Variation 6 3.54+0.64 3.72+0.66 3.63£0.70 3.70+0.78 3.70+0.65 3.70+0.68 3.82+0.66 3.90+0.78 30.01£3.73
Variation 7 3.96+0.91 4.04£0.74** 3.94+0.74 4.02+0.80 3.77+0.98 4.23+0.59 4.02+0.68 3.96+0.67 31.94+4.85
Variation 8 3.85+0.74 3.98+0.69 3.81£0.70 3.92+0.72 4.00£0.72 4.17+0.70 4.04+0.71 4.08+0.67 31.85+4.20
Variation 9 3.76+0.96 4.10+0.65** 4.10+0.69** 3.84+0.92 3.80+0.85 3.84+0.89 4.14+0.82 4.09+0.86 31.67+5.18
Variation 10~ 4.18+0.75" 4.2410.72" 4.06+0.68** 4.15+0.73 4.18+0.85"* 4.1410.60 4.08+0.83 4.22+0.71" 33.25+4.49**

Table 4: Comparison of Most Acceptable Variation with Standard and Other Variations - Sensory Characteristics and Total Score.

Sensory Variation Standard vs. Variation 1 vs. Variation 2 vs. Variation 3vs. | Variation 4 vs. Variation 5 vs. Variation 6 vs. | Variation 7 vs. | Variation8vs. | Variation 9 vs.
Characteristics 10 Variation 10 Variation 10 Variation 10 Variation 10 Variation 10 Variation 10 Variation 10 Variation 10 Variation 10 Variation 10

Colour 4.18+0.75 | 3.56+0.88 (0.047)* | 3.54+0.78(0.047)* | 3.95+0.90(0.089) | 3.79+0.67(0.082) | 3.91+0.67(0.092) | 3.62+0.78(0.052) | 3.54+0.64(0.048) | 3.96+0.91(0.091) | 3.85+0.74(0.081) | 3.76+0.96(0.071)
Texture 4.24+0.72 | 3.54+0.69(0.046)* | 3.43+0.71(0.035)* | 3.52+0.79(0.052) | 3.75+0.53(0.073) | 3.73+0.83(0.081) | 3.74+0.66(0.061) | 3.72+0.66(0.065) | 4.04+0.74(0.075) | 3.98+0.69(0.098) | 4.10+0.65(0.123)
Flavour 4.06+0.68 | 3.66+0.82(0.042) | 3.69+0.81(0.053) | 3.69+0.78(0.056) | 3.86+0.54(0.087)  3.98+0.87(0.094) | 4.00+0.76(0.097) | 3.63+0.70(0.058) | 3.94+0.74(0.091) | 3.81+0.70(0.081) = 4.10+0.69(0.211)
Taste 415$0.73 | 3.71:0.79(0.079) | 3.48+0.79(0.045) | 3.59+0.94(0.062) | 3.84+0.78(0.091) | 4.00+0.67(0.123) 3.82+0.88(0.095) | 3.70+0.78(0.089)  4.02+0.80(0.201) | 3.92+0.72(0.098) = 3.84:+0.92(0.081)
Appearance | 4.18+0.85 | 3.69+0.74(0.049)* = 3.63:0.81(0.058) | 3.67+0.97(0.062) | 3.91%0.67(0.092)  3.86+0.69 0.095() 3.82+0.72(0.073) | 3.70£0.65(0.067) | 3.77+0.98(0.068) | 4.00+0.72(0.716) | 3.80+0.85(0.067)
Spread ability | 4.14:0.60 | 4.04:0.82(0.121) | 3.52+0.85(0.059) = 3.67+0.70(0.072) | 3.68£0.69(0.069)  3.79+0.59(0.078) = 3.68+0.71(0.062) | 3.70£0.68(0.068) | 4.23+0.59(0.067) | 4.17+0.70(0.912) | 3.84+0.89(0.098)
Mouthfeel 4.08+0.83 | 3.71%0.85(0.097) | 3.69+0.78(0.081) | 3.59+0.97(0.054) | 3.93+0.79(0.093) | 4.02+0.76(0.112) | 3.88+0.74(0.085) | 3.82+0.66(0.075) | 4.02+0.68(0.567) | 4.04+0.71(0.781) @ 4.14+0.82(0.087)
Ac;‘;:'i'" " 4.22+0.71 | 3.65£0.85(0.047)* | 3.69:0.85(0.062) | 3.56+0.88(0.049)* | 3.82+0.73(0.090) | 3.91+0.77(0.095) 3.88+0.77(0.085)  3.90+0.78(0.081)  3.96+0.67(0.231) | 4.08+0.67(0.456) = 4.09:+0.86(0.234)
Total Score | 33.25+4.49 | 30.74+5.05(0.047)* | 28.96+5.05(0.041)* | 28.93+5.13(0.041)* | 30.64+3.96(0.055) 31.05+4.81(0.092) | 29.94+4.99(0.049)* | 30.01+3.73(0.054) | 31.94+4.85(0.078) | 31.85+4.20(0.671) 31.67+5.18(0.121)
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Mouthfeel: No significant difference (p>0.05) was seen for mouth
feel across standard and all variations. The addition of chia was well
received by the panellists and did not impact the scores for mouthfeel.

Overall Acceptability; Significant difference (p<0.05) was seen in
overall acceptability for variation10 when compared with the standard
composition as shown in Table 3 because of the increasing addition
of whole chia seeds and gradual substitution of sugar with sucralose.
Significant difference (p<0.05) was seen in overall acceptability for
variation 10 when compared with variation 2 as shown in Table 4.
This could be due to gradual increase in amount of chia in whole
form. Indeed reduction of sugar in variation 10 to 25% was very well
received by the panel lists.

Total Score; Significant difference (p<0.05) was seen in total
score for variation 10 when compared with the standard composition
as shown in Table 3. Significant difference (p<0.05) was seen in total
score for variation 10 when compared with variation 1, 2 and 5 as
shown in Table 4.

Overall, variation 10 with 7.5g of intact black pressure-cooked
chia seeds with 25% sugar and 5% sucralose was found to be the most
acceptable variation by the trained panel lists.

Chemical parameters

The physico-chemical properties of the mixed fruit preserve for
standard and other variations has been presented in Table 5. For
all variations except for variation 6, 7 and 9 the moisture content
exceeded the cut-off of 29.8% as given by Food and Agriculture
Organization (FAO) [24]. This could be due to the variation in
the variety of chia seed used, its nature and the method of cooking
employed. Use of pressure-cooked seeds could have contributed to
increased incorporation of moisture. Also, chia seeds are good source
of soluble hygroscopic fibre. Thus, increasing the amount of chia
enhances the water absorption and hence higher amount of moisture
gets retained in the final product. This however was a concern because
higher the moisture content, greater is the water activity and shorter
the shelf-life. Shelf-life analysis was also carried out and is discussed
later.

The TSS of variations except 6, 7, 8 and 9 had values below 65%
degree brix; in compliance with FSSAI (2011) standards [10]. The

Table 5: Physico-Chemical Attributes of Mixed Fruit Preserve.

Suri S, et al.

titratable acidity expressed as malic acid for all the variations prepared
was meeting the cut off criteria of minimum 0.7% as per FAO [24].

The proximate analysis was carried out for the most accepted
variation prepared i.e. variation 10 as per standard methods. The total
fat, protein, crude fiber, dietary fiber and carbohydrate content were
found out as 2.08 g, 0.77 g, 0.97 g, 3.51 g and 48.37 g respectively per
100 g. The ascorbic acid content was found out as 4.95 mg/ 100g of the
final product. Vitamin A content was below 15 ug/ 100g which is the
detection limit. Omega-3 and omega-6 content were also estimated
which were found out to be 1.12 g/ 100g and 0.41 g/ 100g respectively
of the final product.

According to Garg and others [25], the proximate analysis
done for100g of mixed fruit jam shows that the fat, protein, crude
fiber and carbohydrate content was 1.28 g, 2.12 g, 0.4 g and 67.08
g respectively. The vitamin C content was reported to be 0.04 mg.
This shows that the values for fat, crude fiber and vitamin C for the
value added innovative mixed fruit preserve prepared in the study is
higher than that prepared by Garg and others [25]. When compared
with commonly available mixed fruit jams in the Indian market, the
nutritive value of our product was higher while the energy density
was 27 per cent lower.

Shelf-life Analysis

After packing and sealing of the preserve, ASLT at 40+2°C and
75% relative humidity (RH) + 5% indicated that the product had
microbiological acceptability for only twenty-eight days. The results
have been presented in Table 6.

As per FSSAI (2011), the total plate count, mould count and
yeast count for preserves should be less than 40,000 cfu/g and 125
cfu/g respectively to declare any product microbiologically safe
[10]. Therefore, the limits were exceeded only when the product was
subjected to similar conditions for thirty days.

Real time shelf-life testing was also done as shown in Table 7
where the preserve was subjected to 5+2°C and 75% relative humidity
(RH)+5% for zero, thirty, sixty, ninety, one hundred twenty, two
hundred forty, two hundred and seventy and three hundred sixty-five
days respectively. Total plate count, mould count and yeast count (cfu
/ g) were assessed for above mentioned days.

SampleCote PUD gy auanngy Grounded! ressursCosked 7oL Cooked | 1o oores | Puln(malle. _Product | (v male Moisture(tiOven
(9) Added (g) Added (g) Brix) acid) (Degree Brix) | acid)

1 250 250 0.5 Intact Pressure Cooked 0 317.7 10.6 0.95 68 0.92 18.1
2 250 250 1 Intact Pressure Cooked 0 361.12 10.5 0.95 68 0.91 245
3 250 250 1.5 Intact Pressure Cooked 0 305.92 10.8 0.96 68 0.92 25.6
4 250 250 2 Intact Pressure Cooked 0 347.09 10.7 0.95 68 0.93 258
5 250 250 25 Intact Pressure Cooked 0 346.94 10.6 0.95 68 0.91 28.9
6 250 187.5(75%) 25 Intact Pressure Cooked 6.25 281.15 10.5 1.056 61 0.96 299
7 250 187.5(75%) 5 Grounded Raw 6.25 333.05 10.5 1.01 53.9 0.95 30.1
8 250 125(50%) 25 Intact Pressure Cooked 9.4 323.33 10.4 0.98 61 0.94 29.3
9 250 112.5(25%) | 7.5(Mixed) Intact Pressure Cooked 12.5 280.36 9.6 0.93 58 0.85 30.1
10 250 112.5(25%) 7.5 Intact Pressure Cooked 12.5 310 10.2 1.03 66.9 0.98 28.2

11 (Standard) 250 250 0 0 - 0 289.51 6.4 1.01 68 0.96 1
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Table 6: Accelerated Shelf-life testing for Mixed Fruit Preserve.

Parameters 0Days 7 Days 15Days 22 Days 30 Days
Total Plate Count, | \ iy 1) 301 405 567 690
cfulg
Mould, cfu/g ND(DL-10) 75 94 121 185
Yeast, cfulg ND(DL-10) 74 73 89 118

ND-Not detectable; DL-Detection Limit.

Table 7: Real Time Shelf-life testing for Mixed Fruit Preserve.

Parametors 0 Days | 30 | 60 90 | 120 | 240 | 270 365
Yy Days Days| Days Days Days | Days Days

Total Plate '\ 400 ND ND ND | ND  ND ND ND

Count, cfu/g

Mould, cfulg ND(DL-10) ND | ND ND ND ND | ND ND

Yeast, cfulg | ND(DL-10)| ND | ND  ND ND ND  ND @ ND

As per FSSAI (2011) [10], the total plate count, mould count and
yeast count for preserves should be less than 40,000 cfu/g and 125
cfu/g to declare any product microbiologically safe. The product was
found to be microbiologically safe when assessed for three hundred
and sixty-five days if stored refrigerated at 5+2°C at 75% relative
humidity (RH) + 5%.

Conclusion

In the present study mixed fruit preserve was prepared with added
chia seeds and substitution of sugar with non-nutritive sweetener i.e.
sucralose. Chia seeds were either used whole or in grounded state
and were used in raw state or were pressure cooked. The acceptability
of the product by the target population is an important factor in
determining its success and market viability. Consumer preference
trials were conducted for the mixed fruit preserve. Sensory evaluation
was done using the 5-point hedonic scale. Parameters rated were
colour, texture, flavour, taste, appearance, spread ability, mouthfeel
and overall acceptability. The novel ingredient used-chia seeds were
widely accepted and appreciated. Substitution of sugar with non-
nutritive sweetener enhanced the sensory appeal. Variation 10 which
had 25% of sugar, 5% of sucralose, 4% of intact pressure-cooked black
chia seeds had the highest overall acceptability score and the total
score. The physico-chemical properties for the accepted variation
had moisture, titratable acidity and TSS as per the standards given
by FSSAI [10].

The proximate analysis was also done for the accepted variation
prepared i.e. variation 10 as per standard methods. The total fat,
protein, crude fiber, dietary fiber and carbohydrate content were
found out as 2.08 g, 0.77 g, 0.97 g, 3.51 g and 48.37 g respectively per
100 g. The ascorbic acid content was found out as 4.95 mg/ 100g of the
final product. Vitamin A content was below the detection limit of 15
ug/ 100g. Omega-3 and omega-6 content were also estimated which
were found out to be 1.12 g/ 100g and 0.41 g/ 100g respectively of the
final product.

ASLT at 40+2°C and 75% relative humidity (RH) + 5% indicated
that the product had microbiological acceptability for only twenty-
eight days. Real time shelf-life analysis showed that the product was
microbiologically safe when assessed for three hundred and sixty-
five days. This product had low energy density but higher amount of
protein, fiber and omega-3 and omega-6 fatty acids as compared to

Suri S, et al.

commonly available mixed fruit preserves. This nutritious innovative
product thus holds a promising future in healthier processed food
market.

Acknowledgement

We acknowledge the funds received from UGC 12th Plan,
Vivekananda College, University of Delhi for this study. We are also
thankful to the contributions made by student members of Research
and Innovation Club, Department of Food Technology, Vivekananda
College. We are also grateful to the panelists for evaluating the quality
of our innovative food product.

References

1. Ixtainaa VY, Nolasco SM, Tomas MC (2008) Physical properties of chia
(Salvia hispanica L.) seeds. Indust Crops and Prod 28: 286-293.

2. Suri S, Passi SJ, Goyat J (2016) Chia Seed (Chia Hispanica L)- A new age
functional food. Int.J Adv Tech in Eng and Sci 4: 286-299.

3. Munoz L, Cobos A, Diaz O, Aguilera JM (2013) Chia Seed (Salvia hispanica):
An Ancient Grain and a New Functional Food. Food Rev Int 29: 394-408.

4. Nieman DC, Cayea EJ, Austin MD, Henson DA, McAnulty SR, et al. (2009)
Chia seed does not promote weight loss or alter disease risk factors in
overweight adults. Nutr Res 29: 414-418.

5. Jin F, Nieman DC, Sha W, Xie G, Qiu Y, et al. (2012) Supplentation of milled
chia seeds increases plasma ALA and EPA in postmenopausal women. Plant
Foods and Hum Nutr 67: 105-110.

6. Koh AS, Pan A, Wang R, Odegaard AO, Pereira MA, et al. (2015) The
association between dietary omega-3 fatty acids and cardiovascular death:
the Singapore Chinese health study. Eur J Prev Cardiol 22: 364-372.

7. Ullah R, Nadeem M, Khalique A, Imran M, Mehmood S, et al. (2016) Nutritional
and therapeutic perspectives of Chia (Salvia hispanica L.): a review. J Food
Sci Technol 53: 1750-1758.

8. Katunzi-Kilewela A, Kaale LD, Kibazohi O and Rweyemamu LMP (2021)
Nutritional, health benefits and usage of chia seeds (Salvia hispanica): A
review. Afr J Food Sci 15: 48-59.

9. Sreeremya S (2017) Nutritional Aspects of Chia Seeds. Int J Adv Res Dev
2:45-48.

1

o

. Food Safety and Standards Authority of India (FSSAI) The Food Safety and
Standards Act, 2006. Commercial Law Publishers India Pvt. Ltd. 3™ Ed, Delhi,
India.

11.Jan S, Suri S (2017) Assessing consumer behaviour of value-added
innovative product. Int J Home Sci 3: 572-576.

1

N

.Ranganna S (1986) Handbook of analysis and quality control for fruit and
vegetable products. Second Ed, Tata McGraw Hill Education Private Limited,
Delhi, India.

1

w

.Pimentel TC, da Cruz GA, Deliza R (2016) Sensory Evaluation: Sensory
Rating and Scoring Methods. Encyclopedia of Food and Health. 744-749.

14. Rao E (2013) Food Quality Evaluation. Edition first, Variety Book Publishers
Distributors, India.

15. AOAC 992.06 method. Determination of carotenes and vitamin A in food stuffs.
16. 1S: 7219:1973 method. Method for determination of protein in foods and feeds.

17.1S 10226: 1982 method. Method for Determination of Crude Fibre Content -
Part 1: General Method.

18. AOAC 985.29 method. Total Dietary Fiber in Foods.

19.1S: 1656: 2007 method. Milk - Cereal based complementary foods -
Specification (Fourth Revision).

Citation: Suri S, Jain A, Lohia M. Development of a Mixed Fruit Preserve with Added Chia Seeds. Indian J Nutri. 2021;8(3): 236.


https://www.sciencedirect.com/science/article/abs/pii/S0926669008000654
https://www.sciencedirect.com/science/article/abs/pii/S0926669008000654
http://www.ijates.com/images/short_pdf/1459080855_695I.pdf
http://www.ijates.com/images/short_pdf/1459080855_695I.pdf
https://www.tandfonline.com/doi/abs/10.1080/87559129.2013.818014
https://www.tandfonline.com/doi/abs/10.1080/87559129.2013.818014
https://pubmed.ncbi.nlm.nih.gov/19628108/
https://pubmed.ncbi.nlm.nih.gov/19628108/
https://pubmed.ncbi.nlm.nih.gov/19628108/
https://pubmed.ncbi.nlm.nih.gov/22538527/
https://pubmed.ncbi.nlm.nih.gov/22538527/
https://pubmed.ncbi.nlm.nih.gov/22538527/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4501020/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4501020/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4501020/
https://pubmed.ncbi.nlm.nih.gov/27413203/
https://pubmed.ncbi.nlm.nih.gov/27413203/
https://pubmed.ncbi.nlm.nih.gov/27413203/
https://academicjournals.org/journal/AJFS/article-full-text-pdf/310BC7365996#:
https://academicjournals.org/journal/AJFS/article-full-text-pdf/310BC7365996#:
https://academicjournals.org/journal/AJFS/article-full-text-pdf/310BC7365996#:
https://www.ijarnd.com/manuscripts/v2i1/V2I1-1146.pdf
https://www.ijarnd.com/manuscripts/v2i1/V2I1-1146.pdf
https://fssai.gov.in/upload/uploadfiles/files/FOOD-ACT.pdf
https://fssai.gov.in/upload/uploadfiles/files/FOOD-ACT.pdf
https://fssai.gov.in/upload/uploadfiles/files/FOOD-ACT.pdf
https://www.semanticscholar.org/paper/Assessing-consumer-behaviour-for-value-added-Jan-Suri/ed5b43a5b9668e91602822ed363c80282896e38c
https://www.semanticscholar.org/paper/Assessing-consumer-behaviour-for-value-added-Jan-Suri/ed5b43a5b9668e91602822ed363c80282896e38c
https://www.google.co.in/books/edition/Handbook_of_Analysis_and_Quality_Control/jQN8Kpj0UOMC?hl=en&gbpv=1&dq=handbook+of+analysis+and+quality+control+for+fruit+and+vegetable+products&printsec=frontcover
https://www.google.co.in/books/edition/Handbook_of_Analysis_and_Quality_Control/jQN8Kpj0UOMC?hl=en&gbpv=1&dq=handbook+of+analysis+and+quality+control+for+fruit+and+vegetable+products&printsec=frontcover
https://www.google.co.in/books/edition/Handbook_of_Analysis_and_Quality_Control/jQN8Kpj0UOMC?hl=en&gbpv=1&dq=handbook+of+analysis+and+quality+control+for+fruit+and+vegetable+products&printsec=frontcover
https://www.semanticscholar.org/paper/Sensory-Evaluation%3A-Sensory-Rating-and-Scoring-Pimentel-Cruz/bdb636e99459309bcfcfd1ff2a12092ba741b174
https://www.semanticscholar.org/paper/Sensory-Evaluation%3A-Sensory-Rating-and-Scoring-Pimentel-Cruz/bdb636e99459309bcfcfd1ff2a12092ba741b174
https://books.google.co.in/books?id=_0MfngEACAAJ&dq=Food+Quality+Evaluation&hl=te&sa=X&redir_esc=y
https://books.google.co.in/books?id=_0MfngEACAAJ&dq=Food+Quality+Evaluation&hl=te&sa=X&redir_esc=y
file:///C:\Users\user\Downloads\IS.7219.1973ProteinKjeldahlmethod.pdf
https://law.resource.org/pub/in/bis/S06/is.10226.1.1982.pdf
https://law.resource.org/pub/in/bis/S06/is.10226.1.1982.pdf
https://www.cfs.gov.hk/english/programme/programme_nifl/files/Total_dietary_fibre.pdf
https://law.resource.org/pub/in/bis/S06/is.1656.2007.pdf
https://law.resource.org/pub/in/bis/S06/is.1656.2007.pdf

INDIAN JOURNAL OF NUTRITION Suri S, et al.

20. 1S: 5883: 1970 method. Method for estimation of vitamin C in foodstuffs. 24. Subramaniam PJ (2009) Shelf-life prediction and testing. Talbot, G. Science
o . . . and Technology of Enrobed and Filled Chocolate, Confectionery and Bakery
21. AOAC 2012.13 method. Determination of labelled fatty acid content in milk Products. Woodhead Publishing, USA
products and infant formula. Capillary Gas Chromatography. First Action ' ' '
2012. 25.Garg S, Ghosh P, Rana SS, Pradhan RC (2019) Preparation and quality
. . . evaluation of nutritionally enriched jam made from blends of Indian blackberry
22. AOAC 922.06 method. Fat in flour. Acid hydrolysis method. and other fruits. Int J Food Sci 19: 29-44

23.FAO (1995) Fruit and Vegetable Processing. FAO Agricultural Services
Bulletin No. 119. Rome: FAO.

Citation: Suri S, Jain A, Lohia M. Development of a Mixed Fruit Preserve with Added Chia Seeds. Indian J Nutri. 2021;8(3): 236.
07


https://pubmed.ncbi.nlm.nih.gov/26864245/
https://pubmed.ncbi.nlm.nih.gov/26864245/
https://pubmed.ncbi.nlm.nih.gov/26864245/
https://www.oico.com/File Library/Resource Library/Application Notes/Determining-total-fat-content-by-acid-hydrolysis.pdf
http://www.fao.org/3/v5030e/V5030E00.htm
http://www.fao.org/3/v5030e/V5030E00.htm
https://www.elsevier.com/books/science-and-technology-of-enrobed-and-filled-chocolate-confectionery-and-bakery-products/talbot/978-1-84569-390-9
https://www.elsevier.com/books/science-and-technology-of-enrobed-and-filled-chocolate-confectionery-and-bakery-products/talbot/978-1-84569-390-9
https://www.elsevier.com/books/science-and-technology-of-enrobed-and-filled-chocolate-confectionery-and-bakery-products/talbot/978-1-84569-390-9
https://www.tandfonline.com/doi/full/10.1080/15538362.2018.1536872
https://www.tandfonline.com/doi/full/10.1080/15538362.2018.1536872
https://www.tandfonline.com/doi/full/10.1080/15538362.2018.1536872

	Title
	Abstract
	Introduction 
	Materials and Methods 
	Results and Discussion 
	Conclusion
	Acknowledgement
	References
	Figure 1
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7

