Studies on Organoleptic Evaluation of Aonla (Emblica officinalis G.)
Squash during storage

ABSTRACT

The Fruit and Vegetable Processing Unit Laboratory, Department of
Horticulture, College of Agriculture, Gwalior, hosted a research experiment in
2019-20 and 2020-21.Squash samples were prepared using fruits with different
varieties of aonla viz., NA-4, NA-5, NA-6, NA-7, NA-10, Laxmi and Chakaiya
under ambient condition for storage period of six months at ambient conditions.
This study is analyzed in a completely randomized design with three replications.
Developed product was evaluated on various parameters i.e. sensory evaluation
and nutritional analysis. The prepared product was sensory evaluated using a 9-
hedonic scale.During storage period of squash, organoleptic evaluation decreasing
trend with advancement of storage period upto 180 days under ambient condition.
Hence, highest accepted product was put five for the nutritional analysis and
percentage of TSS, titrable acidity, ascorbic acid, fibre and phenols were
respectively. Laxmi and Chakaiya varieties were found superior with respect to
colour, appearance, taste and aroma as well as flavour. From this findings, it has
been noticed that the overall acceptability of processed products have been found
significant with the storage intervals such as 30, 60, 90 and 120 days. The squash
prepared from fruits of cultivar Laxmi and Chakaiya had the good sensory
evaluation and high nutritional quality which could be considered suitable for
developing squash beverage for commercialization.Processed aonla products have
good sensory, nutritional, and shelf life attributes, making them suitable for
commercialization despite their low cost. Aonla needs to be sold quickly on the
market in order to generate a decent income; if not, suitable storage facilities need

to be available in order to turn a profit {11}.
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INTRODUCTION

One of the earliest foods that humans are known to have eaten in prehistory
is fruit. Throughout history, fruits, both fresh and dried, have been an integral part

of the human diet due to their high nutritional value and provision of essential



minerals, vitamins, and other nutrients. In addition, fruits have been known to aid

in the treatment of several illnesses.

The aonla (Emblica officinalis syn. Phyllanthus emlica), is an
important minor fruit and a crop of commercial significance. The fruits of
aonla are very extensively utilized by processing industry{1}. The fruit has
high indigenous medicinal value such as an anti- ascorbutic, laxative and
antibiotic. Aonla is used in Ayurvedic systems of Indian medicines. The fresh
fruit of aonla is very rich source of ascorbic acid (454.40 mg/100g) and
appreciable source of total sugar (7.53mg/100g), calcium (14.91 mg/100g), iron
(0.62 mg/100g) and phosphorus (11.81 mg/100g) and also has great
potential for processing{3}. Besides, it is not consumed as fresh or in the raw
state as it is acidic and astringent. Due to its perishable nature and glut after
harvest, which lowers the market value of fruit, aonla experiences postharvest
losses that range from 30 to 40%. Traditional procedures were time-consuming
and unhygienicA number of the products like jam, squash, candy, dried shreds,
powder, tablets, chutney, murabba and preserve may be prepared with ease from
aonla fruit{2}.

Due to this, the nutritive losses are seen in higher amounts. Therefore an
attempt is made to find out the suitability of some varieties for processing as well
as stability of different aonla products. Now-a-days, cultivation of aonla is gaining
popularity due to its high market demand, less management cost coupled with

wide adaptability in diverse agroclimatic condition {6}.

MATERIALS AND METHODS

During the year 2019- 20 and 2020- 21, fully matured aonla fruits of different
varieties such as NA-4, NA-5, NA-6, NA-7,NA-10, Laxmi and Chakaiya. etc are
harvested from the main experimental station of Department of Horticulture,
Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, Gwalior. All chemicals

used in this investigation were of analytical grade. Cane sugar and citric acid were

obtained from a local market and used as ingredients for the preparation of

different products such as aonla squash beverage.



Recipe

Aonla pulp 10percent
Totalsolublesolids 12percent
Acidity 0.3percent

Sodium meta bisulphite (SO.) 70ppm
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Fig 1 Flow chartforpreparationofAonlaSQUASH

Extraction of Pulp

Aonla fruits that were fully developed, had a firm texture, and were all the
same size were blanched and utilized in the experiment. Using small-scale pulping
equipment, the fruits were processed to extract pulp, yielding a fine pulp. The
final pulp was prepared with an addition of 2% potassium bi sulphite solution for
15-20 minutes.

Squash

Squash beverages are those which contain at least 10 per centfruit juice and
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10 per cent total soluble solids. It can be made from a
widevarietyoffruitswithanexcellentqualityofsoft drinkcanalsobeprepared.
Sensoryevaluation(9-point hedonicscale)

The overall acceptability of aonla squash was basedon mean score obtained
from all the sensory characters. The characters withmeanscores

of6andaboveoutofOwereconsideredacceptable.

Organolepticscore Rating
9 Likeextremely (LE)
8 Likevery much (LVM)
7 Likemoderately (LM)
6 Likeslightly (LS)
5 Neither likednordisliked (NLND)
4 Disliked slightly (DS)
3 Dislikedmoderately (DM)
2 Dislikedverymuch (DVM)
1 Dislikedextremely (DE)

Overall,thefinalratingwasobtainedbyaveragingthescoreormarks.
Score of 7rating“Like moderately”was consideredtothe acceptable limit.
Statisticalanalysis

The data in thepresent investigationwere subjected to analysis
ofvariance(ANOVA)techniqueandanalyzedaccordingtocompletelyrandomized
design. The critical difference value at 5 per cent level was usedfor making

comparison among different treatments during two months of storage.

Result
Organoleptic evaluation

The organoleptic evaluation of aonla squash prepared from seven cultivars
and stored under room temperature was done at 30 days interval by a panel of five
judges. The present findings are in accordance with the view of Jain et al. (2006)

in aonla squash beverage.

Colourand Appearance



DataoncolourandappearanceofaonlasquasharepresentedinTable
1.Closeexaminationofdataclearlysuggestedthatdifferentaonlavarietiesandstorageex
ert



TableNo 1 Effectof differentvarietiesand storageoncolour andappearance ofAonla Squash

StoragePeriod(Days)

Cultivars Yearl Yearll Pooled

30 60 90 120 150 30 60 90 120 150 30 60 90 120 150
NA-4 6.93 6.91 6.90 6.89 6.88 695 | 699 | 7.03 | 7.03 7.08 6.94 | 6.95 6.96 6.97 6.98
NA-5 7.01 7.00 6.95 6.92 6.90 710 | 705 | 694 | 6.91 6.87 7.05 | 7.02 6.95 6.91 6.88
NA-6 7.42 7.41 741 7.40 7.38 7.40 7.38 7.37 7.36 7.33 7.41 7.39 7.39 7.38 7.35
NA-7 7.11 7.10 7.08 7.07 7.06 7.19 7.12 7.06 7.02 7.00 7.15 7.11 7.07 7.04 7.03
NA-10 7.67 7.59 7.54 7.48 7.41 769 | 763 | 758 | 7.52 7.49 768 | 7.61 7.56 7.50 7.45
Laxmi 7.61 7.59 7.58 7.54 7.52 760 | 757 | 754 | 752 7.49 761 | 7.58 7.56 7.53 7.50
Chakaiya 8.00 7.94 7.89 7.78 7.71 799 | 795 | 791 | 7.89 7.84 8.00 | 7.95 7.90 7.83 7.75
SeM=* 0.10 0.12 0.12 0.12 0.12 0.12 | 0.04 | 0.03 | 0.03 0.11 0.08 | 0.06 0.06 0.06 0.08
CD
(p =0.05) 0.31 0.36 0.36 0.35 0.35 035 | 0.11 | 0.08 | 0.09 0.34 0.22 | 0.18 0.17 0.17 0.23




significantimpactoncolourandappearance during 2020 and 2021, respectively.

A close examination of pooled data revealed that the effect of
aonlavarietiesdecreasedsignificantlyduetodifferentaonlavarietiesandtheirstorability
up to 150 DAS.

Theeffectofdifferentaonlavarietiesandtheirstorabilitywiththerespecttothe
aromaofaonlasquash could attainlevelofsignificance. The color and appearance
found to be acceptable up to 30 days and received sensory score i.e., 8.00, beyond
30 days of storage the sensory score was reported to be decreased to 7.71 on 180

days of storage at ambient temperature.

Taste

CloseexaminationofdatapresentedinTable2revealedthattasteofthe aonla
squash variedsignificantly due to different aonla varieties andtheir storage. Higher
values of taste in the preparation of aonla squash
werenoticedinsecondyearthanfirstyear.Following that, critical probing ofpooled
data revealeda significantdecrease in noticeable taste in the aonla squash, with
significant improvementobserved. Delicious taste of aonla squash was noted with
Laxmi (7.68, 7.60,7.56, 7.54 and 7.53), which was at par with
Chakaiya and NA-10 variety. However, thedisagreeabletaste was recordedwith
NA-4 (6.23,6.20,6.19,6.17and6.13)duringcourseofresearch.

Flavour

CloseexaminationofdatapresentedinTable3revealedthatflavour of the aonla
squash varied significantly due to different aonla varietiesand storage. Higher
values of flavour were noticed in second year than firstyear.

It is evident from the data that, the flavour of aonla squash based
onorganoleptic evaluation was significantly affected due to the different
aonlavarietiesandstorage.A persual of pooled data clearly indicated that the higher
flavour ofaonla squash decreased significantly by the different aonla varieties and
theirstorability up to 150 DAS. The highest values of flavour of aonla squash
wasrecorded by the NA-10 (8.23, 8.19, 8.10, 7.99 and 7.93) variety of
aonla.Whereas, the lower flavour of aonla squash was recorded with NA-4
(7.12,7.11,7.10,6.98and6.92).



TableNo 2Effectof differentvarietiesand storageon tasteofAonla Squash

StoragePeriod(Days)

Cultivars Yearl Yearll Pooled

30 60 90 120 150 30 60 90 120 150 30 60 90 120 150
NA-4 6.21 6.19 6.18 6.18 6.16 6.26 6.21 6.20 | 6.15 6.11 6.23 | 6.20 6.19 6.17 6.13
NA-5 6.45 6.42 6.40 6.38 6.33 6.48 6.46 6.49 | 6.35 6.29 6.46 | 6.44 6.44 6.36 6.31
NA-6 6.76 6.73 6.71 6.70 6.67 6.79 6.75 6.70 | 6.68 6.60 6.77 6.74 6.70 6.69 6.68
NA-7 6.74 6.73 6.71 6.70 6.68 6.78 6.70 6.69 | 6.67 6.65 6.76 6.71 6.70 6.68 6.66
NA-10 7.49 7.45 7.43 7.38 7.33 7.85 7.60 753 | 7.40 7.30 7.67 7.52 7.48 7.39 7.31
Laxmi 7.65 7.61 7.60 7.58 1.57 7.71 7.59 7.53 7.50 7.50 7.68 7.60 7.56 7.54 7.53
Chakaiya 7.50 7.48 7.41 7.40 7.39 7.55 7.45 7.38 7.34 7.35 7.52 7.46 7.39 7.38 7.37
SeM+ 0.05| 0.05 0.02 0.03 0.05 0.05 | 0.04 |0.05 0.05 0.05 0.03 | 0.02 0.03 0.03 0.03
CD 0.14| 0.15 0.06 0.09 0.18 0.14 0.19 0.16 | 0.16 0.15 0.09 | 0.08 0.11 0.09 0.08
( p=0.05)




TableNo 3Effectofdifferentvarietiesandstorage onaroma ofAonla Squash

StoragePeriod(Days)

Cultivars Yearl Yearll Pooled

30 60 90 120 150 30 60 90 120 150 30 60 90 120 150
NA-4 6.50 6.51 6.50 6.48 6.34 6.57 6.54 6.52 6.51 6.50 6.54 6.52 6.51 6.49 6.42
NA-5 6.41 6.48 6.47 6.47 6.46 6.48 6.47 6.45 6.44 6.41 6.49 6.48 6.46 6.45 6.43
NA-6 6.62 6.74 6.72 6.64 6.67 6.74 6.71 6.69 6.67 6.62 6.75 6.75 6.70 6.65 6.64
NA-7 6.81 6.98 6.95 6.94 6.92 6.89 6.85 6.83 6.82 6.81 6.94 6.91 6.89 6.88 6.86
NA-10 7.21 7.26 7.25 7.24 7.22 7.27 7.25 7.24 7.23 7.21 7.28 7.26 7.25 7.24 7.22
Laxmi 7.29 7.35 7.34 7.31 7.30 7.34 7.33 7.31 7.30 7.29 7.35 7.34 7.32 7.31 7.30
Chakaiya 7.58 7.64 7.62 7.60 7.57 7.68 7.65 7.61 7.59 7.58 7.65 7.62 7.61 7.60 7.57
SeM+ 0.04 0.02 0.02 0.02 0.02 0.12 0.12 0.12 0.13 0.14 0.07 0.06 0.06 0.02 0.02
CD
(p =0.05) 0.12 0.05 0.06 0.06 0.07 0.38 0.37 0.37 0.36 0.41 0.09 0.18 0.18 0.09 0.07




The lowestcolour and appearance were observed under the NA-4 variety (6.93,
6.91,6.90,6.89and6.88) and(6.95,6.90,6.87, 6.85and 6.80)during both
theyearofinvestigation.

Among different varieties, significantly higher colour and appearancewere
recorded with Chakaiya (8.00, 7.95, 7.90, 7.83 and 7.25) in the pooleddata. However,
it was remained statistically at par with the NA-10 and Laxmiduring both the
experimental year. However, NA-4 (6.94, 6.91, 6.89, 6.87
and6.84)recordedleastvaluesofcolourandappearanceofaonlasquash.

All  the wvarieties with respect to colour and appearance of aonla
squashweresignificantduringboth theyearofexperimentation.

Taste

CloseexaminationofdatapresentedinTable2revealedthattasteoftheaonlasquashvari
edsignificantlyduetodifferentaonlavarietiesandstorage.Higher valuesoftastewere

noticed insecondyearthanfirstyear.

Criticalprobingofpooleddatarevealedthatdecreasingnoticeabletaste  significantly
in the aonla squash thereafter significantly noticed. Highesttaste of aonla squash (7.68,
7.60, 7.56, 7.54 and 7.53) was noted with Laxmibeing at par with Chakaiya variety.
Least taste  values  were recorded by NA-4(6.23, 6.20,6.19,6.17
and6.13)duringcourseofinvestigation.

Therewasasignificantinteractionfoundbetweenthevarietiesexamined
duringboththeyear.

Aroma

Dataonaroma ofaonlasquashis presentedin
Table3.Closeexaminationofdataclearlysuggestedthatdifferentaonlavarietiesandstorage
exertsignificantimpact onaroma duringboththeexperimentalyear.

It is clearly evident from data presented in Table 3 that the aroma ofaonla squash
based on organoleptic evaluation was significantly influenceddue to different aonla
varieties andstorage up to 150DASduring both theyearofexperimentation.



TableNo4 Effectofdifferentvarieties andstorage onflavour ofAonlaSquash

StoragePeriod(Days)
Cultivars Yearl Yearll Pooled

30 60 90 120 150 30 60 90 120 150 30 60 90 120 150
NA—4 7.00 | 7.00 699 | 697 | 691 | 725 | 711 | 7.00 | 697 | 693 | 712 | 711 | 7.0 6.98 6.92
NA-5 778 | 7.62 750 | 733 | 721 | 762 | 756 | 747 | 736 | 725 | 771 | 759 | 753 7.34 7.23
NA—6 800 | 7.88 767 | 800 | 741 | 811 | 804 | 776 | 752 | 740 | 805 | 7.95 | 7.71 7.76 7.40
NA—7 792 | 761 753 | 749 | 725 | 800 | 767 | 756 | 752 | 730 | 796 | 764 | 756 7.50 7.27
NA-10 822 | 819 810 | 800 | 791 | 825 | 820 | 809 | 800 | 7.98 | 823 | 819 | 8.10 7.99 7.93
Laxmi 8.16 | 8.00 793 | 773 | 760 | 806 | 798 | 795 | 774 | 765 | 811 | 7.99 | 7.94 7.73 7.62
Chakaiya | g109 | 785 773 | 756 | 741 | 805 | 788 | 776 | 754 | 745 | 807 | 786 | 7.74 7.55 7.43
SeM+ 002 | 002 002 | .002 | 002 | 002 | 005 | 001 | 001 | 001 | 009 | 003 | 001 0.01 0.03
CD
( p=0.05) 0.07 | 0.06 004 | 007 | 007 | 007 | 015 | 004 | 005 | 006 | 025 | 008 | 0.06 0.05 0.09




The interaction between different aonla varieties and their storability up to 150 DAS

with respect to flavour of aonla squash could reach to the level of significance.

Overallacceptability

Persual ~of results presented in Table 4revealed that the
overallacceptabilityofaonlasquashbasedonorganolepticevaluationwassignificantly
affected due to different aonla varieties and their storability up to150DAStoexert

anysignificant changeduringboth theexperimentalyear..

Among the pooled data of aonla squash, highest overall acceptability ofaonla
squash was recorded in Chakaiya (8.19, 7.83, 7.66, 7.41 and
7.36).DecreasingoverallacceptabilityofaonlasquashimproveddifferentAonlavarietiesan
dtheirstorabilityupto150DASandconspicuousdecrementnoticedonwards.Whereas,lower
overallacceptabilityofaonlasquashachievedby NA-
4variety(7.14,7.06,7.91,6.83and6.67).

The effect of different aonla varieties and their storability up to 25

DASwithrespect totheoverallacceptabilitycouldattain levelofsignificance.

DISCUSSION
Organoleptic quality of aonla squash prepared from different varieties

Every 30 days, a panel of five judges evaluated the organoleptic quality of aonla
squash that had been made from three cultivars and kept at room temperature.

The unnoticeable colour and appearance was observed in the differentvalue
added products of aonla which was significantly specified for the study.For the
different value added products, dull colour was observed in aonlasquashinNA-4variety.
The bright colour and appearance was observed on the visual basis.For organoleptic
evaluation, significantly maximum response was recorded
inaonlasquashinChakaiyavariety. Theindecenttastewasobservedinraunchytasteofaonlasq
uashinNA-4.Whereas, the delicious taste was observed in Chakaiyainaonlasquash. It
can be concluded that liquid based beverage can be stored for 30 days at ambient

temperature without affecting sensorial parameters {10}.



Theproducts wise given a bad smell after 90 days of storage, aonla squashinNA-
4variety. Whereas, Chakaiya in aonla squash variety for the preparation which
wassignificantlyhighly suitabletill90daysofstorage. Theunappetizing flavour was
observed inaonlasquashinNA-4variety. However, the palatable flavour was recorded in
NA-10 in Chakaiyainaonlasquashvarietyforthepreparationwhichwassuitable. Panelists
recorded a considerable loss of flavour in aonla squash upon prolonged storage.This
may be due to degradation of flavour constituents and unstable nature of volatile
substances upon storage time and temperature{8}.

The disagreeable acceptability was observed aonlasquashinNA-4, respectively. It
was also observed that squash prepared from cultivar Laxmi and Chakaiya was highly
acceptable for consumption upto 150 days of storage period, The present findings are
in accordance with the view of Khan et al. (2009),Priyanka (2012) Kumar et al.
(2013), Ghosh (2013) and Jegadeeswariet al., (2024) in aonla squash beverage.
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