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Abstract: Ascorbic acid and total phenol in frozen aonla pulp on zero day of storage was found to be 365.5
mg/100g and 2.1 mg/g while in dehydrated aonla pulp it was 2.3 mg/100mg and 14.7 mg/g which was found to
decrease with the increase in storage duration. However, significant increase (CD at 5% Level) in total soluble solids
(TSS) and non-enzymatic browning was noticed with the advancement in storage duration. The decrease and in-
crease in physico-chemical characteristics were more significant in dehydrated aonla pulp as compared to frozen
aonla pulp. Mean score for sensory attributes of dehydrated aonla pulp at zero month of storage was fairly less than
frozen aonla pulp. Moreover, there was more significant decrease in value of sensory attributes of dehydrated aonla
pulp during six months storage period compared to frozen aonla pulp. Thus, present study was first in its kind to
determine and compare chemical composition and overall acceptability of frozen and dehydrated aonla pulp ob-
tained from aonla fruits cv. Chakaiya during storage for optimizing there use in further development of value added
aonla product.
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INTRODUCTION avoid market glut in the peak harvest. The freeznd
drying of fruits and vegetables is one of the nuush-
mon preservation processes used for improving the
stability, because they minimizes physical and dhem

Aonla (Emblica officinalis Gaertn), the Indian goose-
berry, is one of the important indigenous medicinal

fruit also known as “Amrit Phal”. It is one of rieht ; ; ;
. . cal changes during storage. Keeping these facts in

source of ascorbic acid (500-1,500 mg/100g) usel as 1ing the present study was undertaken to deveidp a

strong rejuvenator in Indian pharmacopoeia (Pathak,, | ate the change in chemical composition and-ove

and Ram, 2007) . Because of its significant medicin 5 5ccentability of frozen and dehydrated aonléppu
and nutritive value, it finds a prominent placean- during storage.

cient Indian mythological literatures liké/edas,
Askandhpuran, Shivpuran, Ramayana, etc. It is exten- MATERIALSAND METHODS
sively used inAyurvedic and Unani systems of medi-
cines for sound health &hyavanprash, Trifla, Amrit
Kalash and Churan (Pathaket al., 2003). Besides, it is
used in cosmetics for enriching hair growth and- pig
ments. Aonla fruit is highly acidic and astringent
taste (kumar and Nath, 1993); therefore, it ispugiu-
lar as a table fruit, but has a great potentiaprioc-
essed forms. Having great potential for processit
quality products thus can create a great demama-in

Mature aonla fruits cv. Chakaiya was procured from
local orchards, Hisar during 2013-2014. The fruits
were washed thoroughly with clean running water to
remove the dirt and other extraneous materialserAft
washing operation, aonla fruits were subjectedr&s p
treatment (blanching in 2% brine solution + 2% alum
solution + 0.2% KMS solution). The pretreated aonla
fruits were cooled at room temperature for 30 n@sut

. . . Aonla segments were then separated from its stotie a
tional, as well as in international, markets. Saler

value added products have been developed from aonl%rated using fruit processor. Sodium benzoate K)o/

such as pickles, candy, sauce, chutney, squash, jar}/]vas mixed with the grated aonla pulp. It was padked

. : olypropylene (PP) jars and stored at’°@8n deep
jelly, spread, barfi and ladoo etc. The aonla pargl b ) ;
shreds are required as basic materials for mosteof freezer for six months. The grated aonla pulp a

above-mentioned products. Freezing and dehydratior%ier]ydra(;ed In a tria\y (:Her atOSDoverbnlght, pgcked d
of aonla as aonla pulp and shreds respectivelynis an Low density polyethylene (LDPE) bags and store

important technique which can be applied efficigidl at room temperature for six mqnths. Th? storedaaoql
make the fruits available round the year and afso t pulp was evaluated for physico-chemical (ascorbic

acid, total phenols, TSS and browning) and sensory
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parameters (colour and appearance, taste, texturdSS of dried as well as frozen aonla pulp in presen
mouthfeel and overall acceptability) at two months study might be due to gradual loss of moisture and
interval. Total soluble solids (TSS) were estimaé¢d breakdown of complex molecules to simple form.
ambient temperature by hand refractometer (0-32%)Similar results were reported by Daigyal. (2007) in
and the values were expressed as percent TSS.-Ascasonla preserve stored at room temperature for three
bic acid was analyzed according to AOAC (1990) months and Rarat al. (2011) in aonla bael blended
method. Non- enzymatic browning (NEB) was deter- RTS beverage stored in refrigerated conditions. De-
mined according to the method of Ranganna (2008)crease in tannins in present study might be daette-
Total phenols were analyzed as per the methodsigiveity of polyphenolase enzyme, which acts upon tanin
by Amoriumet al. (1997), while organoleptic evalua- and ascorbic acid, while increase in NEB might be
tion by using 9 point hedonic scale. condensation of tannins to brown pigments. Sinfiited-

ings were obtained by Ahlawat (2007) in osmotically
RESULTSAND DISCUSSION dehydrated aonla during 60 days storage period.
Changes in total soluble solids (TSS), ascorbid,aci Effects of storage period on organoleptic quality
total phenols and non-enzymatic browning in aonla(colour and appearance, taste, texture, mouthfee| a
pulp (frozen and dehydrated) during six months-stor overall acceptability) of aonla pulp (frozen anchge
age period in present study have been presented igrated) cv. Chakaiya have been shown in Tablesd3 an
Tables 1 and 2. Aonla pulp, both frozen and dehy-4. Mean score for colour and appearance, tastejreex
drated, showed significant decrease (CD at 5% levelmouthfeel and overall acceptability of frozen aonla
in ascorbic acid ( 17% & 41% resp.) and total gen pulp at zero month of storage were 8.1, 8.0, 8.0, 8
( 13% & 33% resp.), and significant increase iraltot and 8.0, respectively. Mean score for colour and ap
soluble solids (TSS) and non-enzymatic browningiwit pearance, taste, texture, mouthfeel and overa#aec
the advancement in storage duration. Loss in a&corb ability of dehydrated aonla pulp at zero monthtofs
acid content could be attributed to oxidation cfaas ~ age were 7.8, 7.5, 7.7, 7.2 and 7.5, respectiizdya
bic acid to dehydro-ascorbic acid with passage ofclearly reveal that mean score for sensory ateibuaff
time. Similar findings have been confirmed by dehydrated aonla pulp at zero month of storage was
Damameet al. (2002) in aonla preserve stored at room fairly less than frozen aonla pulp. A significarg-d
temperature, Sharmet al. (2002) in aonla powder Ccrease in sensory attributes of aonla pulp (froaed
stored at room temperature for six months, Tangton dehydrated) was noticed at the end of six monitrs st
al. (2003) in aonla candy stored for nine months unde age. Increase in non-enzymatic browning might tee th
ambient temperature, Choudhatyal. (2012) in aonla  reason for decrease in mean score for colour and ap
nectar stored at room temperature for 240 days angpearance of aonla pulp. Textural losses might feetdu
Vikram et al. (2012) in aonla herbal jam stored for loss of moisture, while significant decrease in mea
eight months at ambient temperature.. The increase score for taste and mouthfeel might be due to wvario

Frozen aonla Storage period (months) CD.at Dehydrated Storage period (months) CD.at
pulp 0 2 4 5 5% aonla pulp 0 2 4 6 5%
TSS (%) 111 112 1138 115  0.23 TSS (%) 547 550 57.0 585 0.45
0 3 9

Ascorbic Acid  365. 351. 3245 305. 5.65 Ascorbicacid 23 20 17 11 0.2
(mg/100 g) 5 3 1 (mg/100 mg)

Total phenols  2.10 2.00 1.87 1.64  0.07 Total phenols  14.7 125 111 9.8 11
(mglg) (ma/g)

NEB (ODat  0.02 0.02 0.038 0.05 0.05 NEB (OD at 0.24 054 074 097 0.02
440 nm) 1 6 2 440 nm)
Table 3. Effect of storage period on sensory characteristics Table 4. Effect of storage period on sensory characteristics
(9 point hedonic scale) of frozen. (9 point hedonic scale) of dehydrated aonla pulp.
Frozen aonla Storage period (months) CD.at Dehydrated Storage period (months) CD.at

ul 5% aonla pul 5%

pup o 2 4 6 ° pulp 02 4 6 ’
Colour and 0.35 Colour and 0.32
appearance 81 80 7.8 7.5 appearance 78 7.2 6.7 5.8

Taste 8.0 7.9 7.6 7.2 0.48 Taste 7.5 7.1 6.4 5.7 0.35
Texture 80 7.8 7.6 7.1 0.42 Texture 7.7 7.2 6.7 5.7 0.27
Mouthfeel 80 7.9 7.7 7.3 0.38 Mouthfeel 7.2 6.9 6.3 5.5 0.42
Overall ac- 0.44 Overall ac- 0.33
ceptability 8.0 7.8 7.6 7.1 ceptability 7.5 7.0 6.5 5.7
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chemical reactions. Similar results were reportgd b tion.

Verma and Gupta (2004) in solar dried aonla flakesanlawat ,M. (2007) Development of osmo-dehydratedia
stored at room temperature and Simglal. (2014) in (Emblica officinalis Gaertn.). M.Sc. Thesis, CCS Hary-
bael fruit pulp stored under refrigerated condiion ana Agricultural University, Hisar, India.

Decrease in value of sensory attributes was foarget ~ Amorium, H.V., Dougall, D.K. & Sharp, W.R. (1997) &h
more significant in dehydrated aonla pulp as coegar effect of carbohydrate and nitrogen concentratiohs

to frozen aonla pulp. Data clearly reveal that mean  Phenol synthesis in plant scarlet rose cells gromn

. tissue culturePhysiologia Plantarum, 39, 91-95.
scores for sensory attributes of d(_eh_yd_rated aoulpa p Askar, A. and Treptow, H. (1993) Quality assuraincopical
were well below the acceptable limit i.e. mean scor fruit processingSpringer Verlag, Berlin, pp. 89-125
for various sensory attributes is below six (liked choydhary, M. L., Verma, .M. éingh 'J. and God®a..

slightly) at the end of six months storage. Simiier (2012) Studies on aonl&ipblica officinalis G.) nectar
sults were reported by Askar and Treptow (1993). and biochemical changes with advancement of storage
Thus, dehydrated aonla pulp was found acceptable period.Asian Journal of Horticulture, 7(1), 128-132.

only up to three months of storage, while frozenlao Daisy, Gehlot, R. and Singh, R. (2007) Studies orsigby
pulp was found acceptable even beyond six months of ~ chemical composition and changes in bio-chemical
storage. Sagar and Kumar (2006) reported simitar re ~ constituents of aonla fruits cv. Banarasi duringcss-
sults in ready to eat dehydrated aonla shredsdstatre ing into preserveHaryana Journal of Horticultural

t t I f t Science, 36(3and4), 247-248.
room temperature as well as frozen storage. Damame, S.V., Gaikwad, R.S., Patil, S.R. and Masalkar

Conclusion S.D. (2002) Vitamin C content of various aonla prod-
ucts during storageOrissa Journal of Horticulture, 30

It can be concluded from the present investigattia (1), 19-22.

TSS and non-enzymatic browning (NEB) increasedKumar, S. and Nath, V. (1993) Storage stabilityaohla

significantly in frozen as well as dehydrated aqniép fruits: a comparative study of zero energy coolneher

versus room temperaturdournal of Food Science and

during six months storage. The increase in TSS and Technology, 30(3), 202-203,

NEB were relatively more in dehydrateq aof"a puip a Pathak, R.K. and Ram R.A. (2007) Organic production of
compared to frozen ac_)nlglpulp. A$COI‘bIC acid arnal to aonla In: National seminar on “ Recent advances in
phenols decreased S|gn|f|c_:antly in frozen as wsll a production, protection and post harvest managemnt
dehydrated aonla pulp during six months storage. Th grape, mandarin and arid fruits”. Collage of Horkicu

decrease in ascorbic acid and total phenols wédae re ture, Mandsaur, pp 133-136
tively more in dehydrated aonla pulp as compared tdPathak, R.K.; Pandey, D.; Mishra, AK.; Haseeb,a¥d Tan-
frozen aonla pulp. During storage, the overall ptce don, D.K. (2003) The Aonla, CISH, Lucknow, pp.32.

ability scores of frozen aonla pulp were foundigp s Ram. R.B., Meena, M.L., Sonkar, P., Lata, R. and Upayihy
nificantly more as compared to dehydrated aonla.pul A'K'I (2013_ Stanft;l_a_r d;.at'%” and de\galuiatlonl of bled
Frozen aonla pulp was found quite acceptable after aonla Emblica officinalis G.) and bael Aegle mar-

. - - h melos) RTS beverage®lant Archives, 11(1), 205-208.
months storage with minimum change in its organolep Ranganna, S. (2008jandbook of Analysis and Quality Con-

tic quality, while dehydrated aonla pulp becamectdna trol for Fruit and Vegetable Products. Tata McGraw
ceptable after six months storage. Therefore, dehy-  Hills Publishing Co. Ltd., New Delhi.

drated aonla pulp was not found suitable for dgwelo sagar, V.R. and Kumar, R. (2006) Preparation andgeé study

ing aonla product after six months storage. Thus; p of ready-to-eat dehydrated gooseberry (aonla) shred
sent study was first in its kind to determine anthe Journal of Food Science and Technology, 43(4), 349-352.
pare chemical composition and overall acceptahilfty Sharma, S.R., Alam, S. and Gupta, S. (2002) Stetagies on
frozen and dehydrated aonla pulp obtained fromaaonl dehydrated aonla powder. In: souvenir, Conventién o
fruits cv. Chakaiya during storage for optimizirwere Indian Society of Agricultural Engineers, 35, 15851

use in further development of value added aonldumrto Singh, A., Sharma, H.R., Kumar, N. and Upadhyay, A.
(2014) Effect of pretreatments on physical andrtiadr
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