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Abstract

Strawberry fruit contains vitamins and antioxidant compounds. These dietary antioxidants have been known for its different health
promoting benefits. The objective of the research was to evaluate quality parameters of ten strawberry genotypes namely Pusa Early Dwarf,
Chandler, Red Guart, Cat Skill, IC-319114, EC-431388, IC-319105, IC-319134, IC-319129 and IC-319130. The following parameters were
determined in the harvested fruits: total soluble solids (TSS), total acidity (TA), TSS/TA ratio, total anthocyanins, total phenolics (TP), total
carotenoids and amino acids. The genotypes: Pusa Early Dwarf, Red Guart, IC-319129 and EC-431388 had significantly higher total soluble
solids, anthocyanins and other antioxidant compounds. This study showed the important of genetic background on the chemical and

antioxidant profiles of strawberry fruits.
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Introduction

Strawberry is a non-climacteric fruit, so are harvested at
ripe stage. The fruit of strawberry has attractive color, desirable
taste and is also a good source of carbohydrates, vitamins
and antioxidants compounds like phenols, carotenoids and
anthocyanins. These antioxidant compounds present in berries
have known to lower the risk of many diseases Wang & Jiao [1],
Milivojevic et al. [2].

The quality characteristics can be sensory or nutritional.
This is also dependent on physical or chemical characteristics
for the determination of optimum maturity that changes in
the selected parameters correlating with the attainment of the
general composition of quality characteristics of the product
[3]. Parameters like total acids (TA), total soluble solids (TSS)
and their ratio (TSS/TA) are very important in determining fruit
quality [3,4], as it determine the flavour harmony along with
color. Sugar and acids content vary from 4.66-8.43 percent and
0.56-1 percent respectively [5]. Sugars are also considered as the
main non-volatile flavor compound [6].

Other parameters of significance include amino acids,
total phenols, carotenoids and anthocyanins. The polyphenols

are significant as they have a positive effect on human health
[7]. Anthocyanins are the natural pigments responsible for a
wide range of red fruits [8]. The total anthocyanins content in
strawberry fruits can vary from 150-600mg/kg fresh weight.
The antioxidant capacity in berries seems to be mostly due to
the activity of phenolics compounds, such as anthocyanins and
vitamins. The total phenolics content varies from 0.4 up to 3mg
/1g[9-11].

This been designed to investigate the
physicochemical characteristics and antioxidant compounds
of strawberry fruit like weight, size, shape index, total soluble
solids (TSS), total acidity (TA), TSS/TA ratio, total phenolics (TP),
carotenoids and anthocyanins in selected strawberry genotypes.

study has

Materials and Methods

Ten strawberry (Fragariaxananassa) genotypes (IC-
319114, EC-431388, Pusa Early Dwarf, Chandler, IC-319105, IC-
319134, IC-319129, Red Guart, Cat Skill, IC-319130) grown in
an open field condition were used in investigation. Fruits were
harvest at full maturity (full red color). The fruit samples were
analyzed immediately after harvest. The fruits were mashed
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in a homogenizer and prepared for further analysis. Three
replications were used per analysis.

Physicochemical Characteristics

Fresh weight of fruits was measured using electronic balance
and length and width of fruits were measured by a digital caliper.

Total soluble solids (TSS), expressed in Bricks, were
measured using digital refractometer.

Total acidity (TA) was measured according to the AC method
given by Ranganna [12] and expressed in percentage of citric
acid.

Total Phenolics

The amounts of total phenolics in the fruits were determined
with the Folin-Ciocalteu reagent according to the method of
Bray & Thorpe [13] using catechol as a standard. One gram of
sample was taken and grinded with 10ml of 80 per cent ethanol
in pestle and mortar, and centrifuged for 20min at 1000 rpm
and filtered. Filtrate was evaporated in oven up to dryness and
dried extract was dissolved in 5ml distilled water. 0.2-2.0ml
aliquot was taken in separate test tubes and volume was made
up to 3ml. Then, 0.5ml Folin-Ciocalteu reagent was added. After
3min 2ml of Na2CO3 (20%) was added and mixed. Test tubes
were placed in boiling water bath for one min and then cooled.
Optical density of the sample was recorded at 650nm with the
help of Spectronic-20. The concentration was determined as per
the standard procedure from the standard curve. The standard
curve was prepared using different concentrations (8-32pg/ml)
of catechol and results were expressed as mg per 100 g on fresh
weight basis.

Total Carotenoids

A known weight of sample was macerated with acetone in
pestle and mortar and extract was decanted into a conical flask.
Extraction was continued till the residue became colorless. All
extracts were combined and transferred into a separating funnel.
10-15 ml of petroleum ether was added to transfer the red
pigments into the petroleum ether and 5% sodium sulphate was
added to it. Again petroleum ether was added to transfer all color
into it and then separated out from separating funnel into 50 ml
volumetric flask and volume was made up to 25ml by petroleum
ether. The color intensity (optical density) was measured in
Spectronic-20 at 452 nm using 3% acetone in petroleum ether
as blank. The results were expressed in terms of f3-carotene as
mg/100g of the sample [12].

_ pgof carotene per ml x dilutionx 100as read from curve

- It /100
f - carotene (mg g) Weight of sample x 1000

Total Anthocyanins

The blended sample (10g) was mixed with 10 ml of ethanol-
hydrochloric acid mixture (95% C2H50H and 1.5 N HCI in the
ratio of 85:15), transferred into a 100ml volumetric flask,

kept overnight at 4 °C, filtered through What man No. 1 and
eventually optical density of filtrate was measured at 535 nm in
a spectrophotometer. Total anthocyanins content was expressed
as mg 100g-1 fruit weight [14].

Results

Fresh fruit weight, length, width and shape index of
strawberry fruits were significantly different among different
genotypes. The fruit weight ranged between 4.01 to 10.03g
however, maximum weight was found in IC-319130 (10.03g)
followed by Pusa Early Dwarf (7.15g) and Cat Skill (6.87g). The
fruit shape of Cat Skill, Pusa Early Dwarf, Chandler, 1C-319134
and 1C-319130 was conical showing an index of length to width
of 1.47-1.72, where as that of 1C-31914, IC-319129 and Red
Guart was cordite with a ratio nearly 1.3.

Pusa Early Dwarf had the maximum total soluble solids
(10.6° B). However, TSS in all the genotypes ranged from 7.2°
B to 10.6° B. The total acid was minimum in Catskill (3.9g/1)
expressed as citric acid. The relationship between total soluble
solids and total acidity is very important in fruit quality because
it provides information on the balance of sugars and acids in the
fruit (Figure 1).
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Figure 1: Total soluble solid and total acid of ten selected
strawberry genotypes.
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Total phenols, anthocyanins and amino acid in selected
strawberry germplasm is given in (Figure 2). The total phenols
ranged from 90mg/100g (Red Guart) to 420mg/100g (IC-
319114). Besides size and shape, color is another important
component of strawberry fruit appearance and it is defined by
pigments like anthocyanins and carotenoids. The total amino
acids estimated is given in Figure 2. The amino acid content was
maximum 270mg/100gin1C-319114, EC-431388 and IC-319134
followed by Pusa Early Dwarf and Red Guart (250mg/100g).
The anthocyanins content was maximum in [C-319129
(100mg/100g), followed by EC-431388 (99mg/kg). However
the carotenoids content was recorder maximum 13.50mg/100g
in IC-319129 and minimum was recorded 4.50mg/100g in IC-
319134 in genotypes on fresh weight basis (Figure 3).
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Figure 2: Antioxidant compounds of diffrent strawberry
genotypes.
N J
4 N
14.00 ~
12.00 ~ -f:
10.00 o P
8.00 o) o)
6.00 5 N
| .
4.00 ) 'l
) o o Carotenoids (ug/100g)
2.00 B N
0.00 T \\ T T ‘\ T .'\ T T f
T2 5 58%23%%8
— o
LR EREEERE
o m 8 § A A = 92 7 4
MY z g Mmoo oq g Jom
o U 7 P v oy & [}
2 2 [SENSENS] 2
g
=
a.

Figure 3: Carotenoid content of different strawberry genotypes.
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Discussion

The quality of a cultivar depends on different parameters,
which when united gives an integral picture of selected fruits.
The average weight of the fruits ranged from 4.01g to 10.03g,
with Red Guart being the smallest and 1C-319130 the largest.
The development was affected by numerous factors including
the numbers and development of achenes on the receptacle [15].
The fruit shape of cultivars was conical and cordite. Kim et al.
[16] mentioned that fruit shapes were the major characteristic
for the classification of cultivar. The shape was affected by the
numbers of achenes pollinated, temperature at time of planting
or during fruit set and plant nutrition [17-19].

Pusa Early Dwarf had the highest total soluble solid content
(10.6° B) according the Vocal et al. 2008 the TSS of different
cultivar ranged from 6.00 to 10.01° B., while Lau gale & Blite [20]
reported values from 8.4 to 11.6% depending on the cultivar.
Strawberry flavour is conditioned in part by the balance between
sugar and acids expressed in ripe fruits and the organic acids
are the second contributor (after sugar) to the soluble solids of
strawberries [21]. Citric acid contributes 92% and malic acid
9% of acidity. Total acidity values ranged from 3.9g/1 to 9.2g/],
in numerous researches conducted on different strawberry
cultivars TSS/TA ratio was found to be very important because

it provides information on the balance of sugars and acids in
the fruit. For this reason along with fruit color, this was until
recently considered to be the main parameter for determining
fruit quality [22].

There were significant differences in anthocyanins
content among cultivar (Figure 1). Kim et al. [23] reported the
anthocyanins content of strawberry cultivars at red stage ranged
from 38.3-60.8mg/100g of fw. Pelayo et al. [24] reported that
distribution of anthocyanins pigment in fruit tissues of different
strawberry cultivars is not uniform. The total carotenoids in all

the cultivars analyzed ranged from 15.50 mg/100 to 4.50mg/100.

Conclusion

The genotypes Pusa Early Dwarf, Red Guart, IC-319129 and
EC-431388 were found to be prospective as they possessed a
higher content of total soluble solids, anthocyanins content and
antioxidants. The cultivars have high antioxidant compounds
beneficial for human health. This study showed the important
of genetic background on the chemical and antioxidant profiles
of strawberry fruits which could be used directly or used in
breeding programmes for further improvement.
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