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Apple of 'Royal Delicious' cv. after harvest were coated with rice starch 2%. putalo starch 2%. com starch 2% 
along with neem oil 0.5. I. 2% and apricot kernel oil 2%. The trealed fruits were stored unJer low temperaturc conditions 
al 2±1'C. 85-90% Rf! and al ambient storage (I8-25"C. 65-75% RH) for 150 and 45 days. rcspeclively. The results 
suggested that the coating with 2% potato starch +2% apricot kernel oil followed bl' 1% com starch +2% apricot kernel 
oil proved most effective in retaining the overall quality as il caused minimum cl. A~l'S in mOSI of lhe physical and 
biochemical quality chlll1lCt(;lislics. In general. all !reau•. er,ts caused siRJ1ilicaot (I)" . ~'. t ~:. : .'.' :.1 !'! ·<LI"p;C': ;.,.;.. 
in '",eigh, fruilllntdJ"ss. peclin cOnlentand titratable acidilY. Fruits stOred al 2:t1«: a,rlS5-90% RH ~xhibi~d beller 
retention of storage life for I SO days by lowering the inc;dence of fruit softening, spoilage an..t beller relention of consumer 
preference compared to ambient storage. Application of 2% neem oil significantly (p<O.05) reduced the fruit rot caused 
by Penicillium uponsum. 
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Apple (Malus doml!Slica) is the most 
important temperate fruit crop of North 
Western Indian Himalayan region. 
Commercial cultivation of apple is largely 
confined to Jammu and Kashmir, 
Himachal Pradesh and Uttrakhand which 
together account for 99% of the total 
pmduction which is about 2,5% of world 
apple pmduction (Anon 2(05). Depending 
on the cultivar. apple can be stored for up 
to 1 year in controlled atmosphere (Varela 
et al 20(8) and it is essential to lengthen 
the storage period at ambient conditions. 
From the last few years. the use of various 
edible bio-materials at the post-harvest 
stage is becoming popular among growers 
for the enhancement of shelf-life of fruits. 
Adoption of environmental and 
ecologically safe substances. particularly 
of biological origin. can provide fairly 
good solution to the synthetic chemical 
measures which have left sickening effect 
011 the present day consumer (Kohli et al 
2(07).The objective of this study was to 
evaluate the effect of various posl-harvest 
coating treatments on storage quality of 
apple cv. 'Royal Delicious'. 
Materials and methods 

The study was undertaken in the 
Department of Post-harvest Technology. 
Dr YS Parmar University of Horticulture 
and Forestry, Nauni. Solan. Apple (Malus 
domestica) variety 'Royal Delicious' were 
procured from a well maintained 
commercial orchard situated at an 
elevation of 5500 feet above msl in a 

village Chiathla (Kotkhai). district Shimla, 
Himachal Pradesh, India. Com and potato 
starch were purchased (Sigma-Aldrich Co. 
USA) and for preparation of rice starch, 
raw rice WIIS soaked for overnight in water 
and crushed with excess water to make 
slulT)' and sieved. The filtrate was allowed 
to settle and the settled slalCh was washed 
2-3'times to obtain clean slalCh. Preliminary 
study was, cooducted to detect the suitable 
starch concentration for preparation of 
coating materials. 1be starch solutions were 
prepared 011 the percentage weight basis 
with distilled water and rice. potato and 
com starch were used in I. 2 and 3% 
concentrations. According to the results of 
previous studies, 3 different concen-tratiOlis 
of ~m oil (0 . .5, 1.0 and 2%) and 2% 
apricot kernel oil were selected. 

1be treatments used for coating of 
fruits were T,: rice starch 2% + neem oil 
0.5%. T,: rice starch 2% +'neem oil 1%. 
T,: rice starch 2% + neem oil 2%. T.: 
potato starch 2% + neem oil 0.5%, T,: 
potato starch 2% + neem oil 1%, T.: potato 
starch 2% + neem oil 2%, T,: corn slalCh 
2% + neem oil 0.5%. T.: corn starch 2% 
+ neem oil 1%, T.: corn starch 2% + neem 
oil 2%. T,.: rice starch 2% + apricot kernel 
oil 2%. Til: potato starch 2% + apricot 
kernel oil 2%. T,,: corn starch 2% + apricot 
kernel oil 2% and Til: control (no coating). 

Different concentratioDS of SlaICh and 
edible oil solutions were prepared on 
percentage weight basis. For the application 
of post-harvest coating, uniform. 

549 

unblemished fruits were selected and 
washed in tap yvater. After air drying. the 
fruits were coated with different edible oil 
concen-tratiolls whieh was followed by 
slaICh coatings by dipping for 5 min in 
ea,;h solution. Coated fruits were placed 
on news paper sheets for air drying in 
shade at room temperature (l8·2.5"C) and 
rloCke.i in corrugated fibre boanI (CFB) 
o.lxes (60 fluits per each treatment) for 
stor.:ge. The quality of treated fruits was 
monitored at 15 days interval during storage 
fvf 45 days under ambient (18-25"C. 65· 
75~b RH) and 30 days interval at cold 
(2:1: I"C. 85-90% RH) storage for 150 days. 

Fruits were weighed after each 
st":I<)'c interval. 'The k>.<i:s in wei!!~.t dur;:o::: 
storage was expressed as % of initial 
weight. Fruit finnness was measured with 
Effigi Penetrometer FT 327 (Effegi 
Alfonsine, Italy), which recorded the 
pre~sure required to force a plunger of II 
mm diameter into pared flesh of frui t. 
Fr_'it juice was extracted with an apple 
juice el<tractor (B. San BelT)' and Co, 
New Delhi) and juice content calculated. 
Ute total soluble solids ([SS) content in 
f. uit juke was recorded with Enoa hand 
refractometer. The readings thus obtained 
wetc corrected to 20"C as per International 
Temperature Correction Table (Horwitz 
I (80). Fruit juice pH was recorded by 
using a digital pH meter (9157 BN. 
Witchford. England) after standardizing 
the pH meter with buffer solutions of pH 
4 and 7 (Ranganna 1986). Titratable 
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acidity was determiDed as per Horwitz 
(1980) method. A known weight of fruit 
sample was crusbed and taken in 250 ml 
volumetric Oask IIId the volume was made 
up. After filtration. lO ml of filtrate was 
titrated against 0.1 N NaOH by using 
phenolphthalein as indicator to the end 
point of faint pink colour. Reducing and 
total sugar contents were estimated .by 
Lane and Eynon's volumetric method 

might be due to the edible coatings 
acting as a barrier to moisture loss frum 
fruit surface. The sl8.l:dl based coatings 
could also be effective due to high amylose 
content. which helps to decrease water 
vapour permeability and weight loss and 
retain fruit firmness for longer periods. 

There was a gnldual decline in fruit 
fumness in all treatments dwing storage 
(Fig. I). However. the application of potato 

(Horwitz 1980). Pectin content was • starch 2% + apricot kernel oil 2% (T,.> 
determined by Cain: and Hayne' s rneth~ ~. proved most effective in retention of higher 

,as ,de,scribed by Raoganna (1986) and \ , fruit fumneSl! of <l2.m and 62.8N during 
'~lexpre_·,!&s ;\% calcium " t:iet:tat.~; ","Imlbient and co1!i~ei ,msy.'Ctivcly,:nl\! 

PolygalaCturonase (PO) activity' w~:" retention of relalively higl!er fruit firmness 
determined by the method described by 
Mahadevan and Sridhar (1982). The 
enzyme aClion mixture consisted of 
enzyme extract which was prepared by 
crushing fruit Oesh. 4 ml of pectin in 
sodium acetate-acetic acid buffer (pH 5:2) 
and I ml of acetate buffer. Using Ostwald­
type viscometer the content was mixed by 
gently drawing air through the large arm 
of viscometer and suction was applied 
through the small arm of viscometer and 
initial efflux time of mixture was 
determined. After 16 h. again the efflux 
time of the mixture was measured. 
V, % .. T.-Tff.xT H,O 
where. To= initial flow time. T .. flow time 
oflUl:tion mixture after 16 h and. TH,o 
.. flow time of distilled water. V = loss in 
viscosity of subsUate. 

Spoilage of fruitS due to fungal rot 
was calculated by adding up the number 
of fruits spoiled on successive storage 
interval and calcuiadllg their percentage 
on the basis of number of fruits stored 
initially. The sensory evaluation was done 
by using the 9-point Hedonic scale (Wills 
et al 1980) with 30 untrained panelists. 

Statistical analysis: Three replicates 
were used in each treatment and the results 
were assessed by completely randomized 
design whereas. sensory evaluation was 
statistically analyzed using randomized 
complete block design according to 
Gomez and Gomez (1984). 
Results and discussion 

During storage an increase in 
physiologiCal loss in weight was observed 
in all treatments (Fig. I) and the most 
effective treatment was 2% potato starch 
+2% apricot kernel oil (T • .>. However. 
the fruits stored under low temperature 
conditions recorded slower changes. This 

• 

under !his treatment could be due to slower 
metabolic activity leading to slower ripening 
changes and delayed senescence. 

There was a gradual increase in juice 
yield up to 120 days of storage at 2:t1"C 
and 85-90% RH, and, thereafter. it declined 
considerably. whereas. the fruits stored at 
ambient conditions showed continuous 
decline in its juice content (Fig. I). Allow 
,temperature. higher juice yield during the 
initial storage period may be due to the 
occurrence and completion of ripening and 
other associated changes. as a result of 
certain macro molecules that might have 
been broken down into smaller molecules 
during this period. Among treatments. 2% 
neem oil +2% cora starch (T,> coating was 
most effective in retaining maximum juice 
content during stOrage. The reason may be 
the regulation of ethylene biosynthesis and 
cellular disintegration (Gakhukar 1996), 
which might have enabled the tissue to 
remain in better physiolOgical conWtion 
for a longer time and resulted in more 
JUice production during storage 
(Hardenburg el al 1990). Higher moisture 
losses may be the reason for reduction of 
juice content of fruits at ambient storage. 
Fruit coatings are capable of retaining 
higher juice content in different fruits 
(Ozdemir et al 1996). 

The TSS (Table I). total sugars 
(Table 2). and redUCing sugar (Table 3) 
contents in general increased during 
storage up to 120 days and thereafter 
showed a declining trend at the cold 
storage. whereas. al ambient conditions. 
increase of these constituents was only up 
to 30 days followed by decline during 
remaining storage period. Maximum TSS 
content (13.4"5) was recorded in T, and 
Til' whereas. reducing sugar content 
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(8.4%) ... willi pocatO swell 2% + 
apricot kcmcl oil 2% (T.J• tOld IIOnJiC. 
The increase in TSS IIId supr COfttCIItS 
during the earlier part of ItOIIp may be 
due to the hydrolysis of insoluble 
polysaccharides into simple sugars. TSS ' 
and total sugars which were fairly low at 
harvest increased during storage due to 
hydrolysis of starch into sugars and after 
the completion of hydrolysis of starch, 
further increase in TSS andfor in sugar 
content did not occur and hence a decline 
in theSe attributes are predictable (Smith 

. .e\ al 1979)., These 'findings are further 
supPorted by the observations of Singh 
and Mohammed (1997). 

During stoiage, increased respiration 
is responsible for the decline of malic acid 
content which is the principle metabolic 
substance together with sugars in apple 
(Ackermann et al 1992). With the decrease 
in acid content, the fruit juice pH decreased 
(Table 4) and maximum titratable acidity 
(0.3%) was recorded (Table 5) in response 
to coating with potato starch 2% + apricot 
kernel oil 2% (T.,,). potato starch 2% + 
neem oil 2% (TJ and coro starch 2% + 
apricot kernel oil 2% (Tn) at cold storage. 
This may be attributed to the presence of 
an active principle compound azadirehtin 
in neem oil and tocopherol in apricot kernel 
oil. which help to maintain the stability 
and cellular integrity and thereby. delaying 
changes which are associated with ripening 
and senescence (Kleeberg 1996). Singh 
and Mohammed (1997) have reported that 
rice starch with or without gum helped in 
higher retention of acidity in guava fruits. 
Similar observations with acidity and pH 
have also been reported by others (Mahajan 
and Chopra 1994. Patricia et al 2005), 

Gradual increase in PG activity 
(Table 6) was observed up to 120 days 
except in T,. T, and Til which reflected 
a definite increase up to 90 days and 
thereafter a progressive decline which was 
comparatively slower as a result of 
application of different extracts and as 
such the maximum PG activity (17.8%) 
was with T,. after ISO days in cold storage. 
whereas, it recorded the higher level of 
PG activity (11.8%) with T" under 
ambienl storage. Rapid reduction in fruit 
teroperature at cold storage and slowing 
down of the metabolites of fruils by 
temperature at cold storage and slowing 
down of the metabolites of fruits by 
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Pig. I. Effect of POSI-barvest coating treatments on physical quality of apples during storage at different temperatures (n=3). 
T,-T,,: As in text. PLW=Physiological loss in weight 

Table I. Effect of various post·ham:st coating Imltments on ,otal Table 2. Effec, of various post.bllrl'eSi coating treatments· on total 
soluble solids ("II) or 'Royal Delicious' apple during storage sugar conlents (%) of 'Royal Delicious' apple during storage 

Treat· SlOra,. !Sl. t~. and da~. Treat· StQ!1!.l!!t !S). tem~. and daX­
ments 18·25"C 2:1:1"C 
 ments 18-25 "C 2:1:1 "C 
(T) 15 30 45 30 60 90 120 ISO (T) IS 30 4S 30 60 90 120 150 
T, 14.0 12.1 10.5 10.3 11.0 12.5 12.6 11.7 T, 8.2 7.7 7.2 7.8 9.0 10.6 11.2 10.4 
T, 16.2 14.1 9.8 11.2 11.4 12.2 13.8 12.S T, 8.4 10.2 9.3 8.2 9.3 10.3 11.8 10.9 
T, 15.0 13.2 12.0 10.5 11.6 13.0 13.2 11.6 T, 8.3 9.0 8.7 7.8 9.0 10.2 11.2 10.4 

T. 15.1 14.4 11.0 11.4 12.4 12.5 13.6 12.7 T. 8.3 10.2 9.2 7.7 9.1 10.2 11.7 10.7 
T, 14.1 IS.9 IS.3 11.0 12.4 13.4 14.3 13.4 T, 8.7 10.4 10.5 8.5 10.1 10.8 12.3 11.3 
T, 14.3 15.6 14.8 12.2 12.6 12.7 14.2 12.6 T. 7.9 10.2 9.9 8.3 9.5 10.5 11.8 11.1 

T, 16.2 14.3 10.1 11.3 12.5 12.7 13.S 12.5 T, 8.4 9.6 9.1 8.2 9.2 10.3 11.2 10.2 

T, 14.0 12.1 IO.S 10.3 11.0 12.5 12.6 11.7 T, 8.5 10.3 10.0 8.6 9.7 10.8 12.0 11.2 

T. 16.2 14.1 9.8 11.2 11.4 12.2 13.8 12.5 T, 7.6 10.3 10.1 8.3 9.3 1Q.6 12.0 10.9 

T.. 15.0 13.2 12.0 IO.S 11.6 13.0 13.2 11.6 T,. 7.8 10.4 11.5 8.5 9.S 10.7 12.2 11.7 

Tll 15.1 14.4 11.0 11.4 12.4 12.5 13.6 12.7 Tll 9.2 9.3 \0.2 8.7 9.5 10.7 12.4 11.2 
14.1 15.9 15.3 11.0 12.4 13.4 14.3 13.4 Til 9.1 9.4 \0.8 8.7 9.9 10.9 12.3 11.4T" 

Til 14.3 15.6 14.8 12.2 12.6 12.7 14.2 12.6 Til 9.9 7.8 6.3 8.4 10.5 10.4 8.2 7.0 
CD•., T • 0.27, S =0.02, T x S = 0.06 T = 0,02, S " 0.01, CD.,", T = om, S = 0.0\, T x S " 0.04 T " 0.02. S = 0.0\, 
T x S " 0.05. (n:]), T,-T" As in tell. Initial valuc:10.2 T x S " 0.03, (n=3). As in text, Initial value:7.4 
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Table 3. Effect of various post-barvest coating 1reatmenl$ 01\ reduclnS Table 4. Effecl of varioos posl-harvest coating treatments on pH of 
sugar eontenl$ ('I» of 'Royal Delicious' apple durinS stonSC 'Royal Delicious' apple during storage 

5iorage (5), 1C!!!p. and days T_ Stotge (5), temp. and days 
18-25'C • 2z1'C (T) IS·25'(; 2z1'C 

IS 30 4S 30 . 60 90 120 ISO 15 30 45 30 60 90 120 ISO 
T, 7.9 7.3 6.1 6.4 7.0 7.6 8.4 7.2 T, 3.8 4.4 4.7 3.8 3.9 4.0 4.3 4.4 
T, . . 8.1 8.S 7.2 • 6.S ).7 7.9 8.S 7.1 . T, 3.7 4.1 4.6 3.7 3.8 3.8 3.9 4.1 
T, 7.6 8.S 7.2 6.i '6.5 7.7 8.4 7.3 T, .. '3.8 4.3' "4.7 .3.8 3.8 3.9 4.0 4.1 
T, 8.0 8.3 7.3 6.4 7.4 . 8.2 8.1 7.2 t, 3.8 4.3 4.6 3.8 3.9 3.9 4.0 4.2 
~ U U U U U U U U T, 3.S 3.8 4.3 3.6 3.7 3.8 3.9 4.0 
T. 7.4 8.1 8.4 6.S 7.6 8.3 8.6 7.4 T. 3.7 3.9 4.5 3.7 3.7 3.8 3.9 4.1 
T, 7.S 8.4 7.S 7.1 7.S 7.9 8.S 6.7 T, 3.8 4.3 4.6 3.8 3.9 3.9 4.0 4.2 
~ U U U U D U U U T. 3.S 3.8 4.4 3.6 3.8 3.8 3.9 4.1 
~ M 8.4 U U U U U U T, 3.7 4.0 4.6 3.8 3.8 3.8 4.0 4.1 
T.. 7.1 8.2 9.4 6.5 7.4 8.8 9.2 8.4 _ T.. 3.4 3.8 4.2 3.4 3.6 3.7 3.7 4.0 
~ U 8.4 U U U U U D T" 3.5 3.9 4.4 3.7 3.8 3.8 3.9 4.1 
T" 7.4 8.7 S.5 6.6 7.S 8.4 9.0 7.9 Til 3.5 3.9 4.3 3.6 3.6 3.8 3.9 4.1 
T" 8.6 8.0' S.S 7.S 8.4 6.9 S.7 S.I T" 3.9 4.4 4.7 4.0 4.2 4.3 4.4 4.6 
CD... T '" 0.02, 5 " O.oJ, T x 5 .. 0.03T " 0.02, S = 0.01. CD... T " 0.02, 5 = 0.01. T x 5 = 0.03 T = 0.02, S 0.01, 
T x S = O.OS, (n..3). T,-T" As in 1Ut. Initial valuczl0.2 T x 5 .O.OS. (0=3). T,·T" As in text. lnilial value=3.2 

Table S. Effect of various post-harvest coatinS trealmenlS on titralable Table 6. Effect of variouJ post-harvest coating 1reatmcnl$ on polyga­
acidity (as 'I> malic acid) of 'Royal Delicious' apple daring Iacturonau (PO) activity ('1» loss in viscosity of substrate of 'Royal 
storage Delicious' apple durin. SIOrlSe 
TreatmeIIIs _..,-:c~-=-,S",IOra"""!l!,,,-,,(S,",),,-,""te""mxp,,,"and=..1!da=-y~s-::-___ T_ 5torye (5). temp. and days 

(T) 18-25'C 2z1'C (T) 18-25'(; 2z1'C 
IS 30 4S 30 60 90 120 ISO 15 30 45 30 60 90 120 150 

T, 0.2 0.1 0.1 0.3 0.3 0.3 0.2 0.2 T, IS.2 18.6 8.S 12.6 17.5 19.6 15.3 13.2 
T, 0.2 O. I 0.1 0.3 0.3 0.3 0.2 0.2 T, 15.1 18.3 9.9 11.4 16.3 18.5 16.2 14.7 
T, 0.3 0.2 0.2 0.4 03 0.3 0.2 0.2 T, 15.2 18.4 8.6 11.7 1M 18.4 IS.9 14.4 
T, 0.2 0.2 0.1 0.3 0.3 0.2 0.2 0.2 T, 15.2 18.3 9.6 11.8 1S.6 17.9 18.8 14.3 
T, 0.2. 0.2 0.1 0.3 0.3 0.2. 0.2 0.2 .T, IS. I 17.6 11.7 11.7 IU 17.9 18.7 14.9 
~ 03 U O~ OA U 03 03 03- 'T, 15.2 18.2 10.4 11.2 15.5 .17.7 18.6 15.6 
T, 0.2 0.2 0.1 0.3 0.3 0.3 0.2 0.2 T, 15.2 18.3 9.6 11.9 IS.7 17.9 IS.S 14.3 
T, 0.2 0.2 O. I 0.3 0.3 0.2 0.2 0.2 . T, IS.I 17.6 10.7 11.2 15.4 19.0 18.5 14.3 
T, 0.3 0.2 0.2 0.4 0.3 0.3 0.3 0.2 T. 15.2 18.2 10.3 11.4 IS.8 16.8 18.7 16.5 
T,. 0.3 0.2 0.2 0.4 0.4 0.3 0.3 0.3 T" IS.I 17.3 11.1 11.3 15.3 16.4 18.4 17.8 
T" 0.3 0.2 0.2 0.3 0.3 0.3 0.2 0.2 Til 15.1 18.2 10.S 11.2 15.4 16.7 18.4 17.3 
T" 0.3 0.2 0.2 OA 0.3 0.3 0.3 0.3 Til 15.2 17.S 11.8 10.S 15.4 16.4 18.5 17.7 
T" 0.2 O. I O. J 0.3 0.3 0.3 0.2 0.2 T" 15.2 18.6 8.5 12.6 17.5 19.6 15.3 13.2 
CD... T = 0.02. 5 .. 0.01, T x 5 " 0.03 T ,. O. 02, 5 ,. 0,01, CD... T " 0.19. S = 0.01. T x S " 0.Q3 T " 0.04. S " 0.02, 
T x 5 =O.OS, (n=3), T,-T" As in lext, lnilial value=O.4 T x 5 " 0.08, ( ..3). T,·T" As in lexl. In~tial value=1O.6 

modified atmospheres created by the of 0.4 and 0.5'1> were in control fruils II treated fruits was 0-2.2'1> on 30 days and 
appliC4lion of kernel oil and starches might ambient and cold storage, respectively. 1.4-2.8% on 4S days storage al ambient 
have lowered the activity of various However. the retention of higher rumness temperature as compared 10 2.3 and 3.2'1>. 
enzymes including PO and pectin melbyl and pectin content (Table 7) under these respectively in control samples. In treated 
esterase. Coating significantly decmised treatments during the present investigation fruits stored at low temperature. the 
the rate of pectin degradation and is a direct evidence for the reduction of spoilase was 0-1.3'1> as against 1.7'1> for 
therefore. enabled the fruits to retain activities of these enzymes as reponed by control on ISO days of storage (resullS 
higher pectin content during storage and Ben Yehoshua (1978) and Kader et aI IlOl shown). Singh el aI (2000) reponed 
the most effective treatment was T. with (1989). thai post·harvest application of neem oil 
maximum pectin content of 1.7'1> after45 Fruit spoil. was IlOl noticed in all 10% showed minimum decay losses 
days at ambient storage and T11 recorded the treatments up 10 15 and 120 days followed by castor 011 10'1> and also. 
maximum pectin content of 1.3'1> at the during storage at ambient and cold antiseptic and antifungal action of necm 
end ofcold storage. Lowest pectin contents temperature. respectively. Spoilase in the oil might have prevented the infection by 
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Table 7. Effect of various post-harvest coating Ire8lments on peetin Table 8. Effect of various post-harvest tteatments on sensory overall 
COOleDt (as .,., calcium peetab!) of 'Royal Delicious' apple during acceptability of 'R~yal Dt:licious' apple during storage 
storage Treatments Storage (S), days (I) at 
Treatments St0r8E (S), t.mp. and days IS-2S'Cm 	 2±1'C 
(T) IS-25'C 2±1'C IS 30 45 30 90 ISO 

~ T, 6.1 5.2 4.2 6.4 6.2 6.0IS 30 4S .30 60 120 ISO 
T, 1.2 0.9 0.7 1.4 0.7 0.1 0.5 0.4 T, 6.6 S.8 4.8 7.3 6.8 6.5 
T, 1.4 l.! O.S 1.3 1.3 1.2 1.1 0.9 T, 6S 5.4 4.9 6.6 S.9 S.O 
T, 1.2 1.0 0.7 0;<), 0.8 0.8 0.6 0_6 T, ~~#1 S.6 4.7 1.1 6.9 ~,
T, 1.1 1.0 0.6 1.3 . 1.% 1.1 0.8 0.1 T, ·~·.V b.O S5 7.6 r;.<i 6.1 
T, 1.4 1.2 0.9 1.4 1.4 1.3 1.2 1.0 T, 1.1 6.1 S.I 6.7 6.3 6.2 
T. 1.3 1.2 1.1 1.3 1.3 1.2 1.1 0.9 T, 6.6 S.1 4.7 1.4 6.6 S.5 
T, 1.2 1.0 0.6 1.0 0.11 0.8 0.7 0.6 6.7 S.8 S.2 6.9 6.S 6.1T, 
T. 1.4 1.2 0.8 1.3 1.3 1.2 1.1 0.9 T. 6.6 S.6 4.5 6.6 6.2 6.0 
T. 1.2 1.0 0.6 1.3 1.2 1.2 1.0 0.8 7.2 6.2 5.2 1.5 1.0 6.8 
ToO 1.4 1.3 1.0 1.9 1.8 1.1 1.6 U 6.6 S.9 4.6 1.3 6.1 6.5 

Too 

T" 
T" 1.4 1.3 0.1 1.4 1.3 1.3 1.1 1.0 1.0 6.1 S.O 1.8 1.4 1.2T" 
T" I.S 1.3 0.9 1.7 1.6 1.5 1.4 1.3 4.9 3.9 3.S 6.1 S.4 4.3T" 
T" 1.1 0.6 0.4 0.9 0.8 0.1 O.S O.S CD.... T 0.02. S '" O.m. T,S '" 0.03 T '" 0.02, S '" 0.02. T • 
CD.., T '" 0.02. S • 0.01. T , S '" 0.03 T 0.02. S 0.02. S "O.OS. (ne3), T,-T,,: As in text. "Sonsory evaluation was done" " 
T X S " 0.05. (n,,3), T,-T" A$ in IA!>t. Initial val"",,1.9 by using 9 point Hednoic ",a1. 

microorganisms responsible for spoilage 
(Bhowmick and VanIhan 1981). 

The overall sensory acceptability 
(Table 8) of froilS on !he basis of rating 
for appeanll1Ce. colour, texture, and flavour 
showed a gradual decline during slOrage 
in response to coating with different 
extracts. The treatments, corn starcb 2% 
+ apriCOt kernel oil 2% (T ,,) followed by 
potato starch 2% + apricot kernel oil 2% 
(T..J recorded maximum score for overall 
~lity at die eIId of slOrage_ 
Adulowledgemeut 
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