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INTRODUCTION 



( F r u i t s  a r e  p e r h a p s  t h e  f i r s t  e d i b l e  n a t u r a l  p r o d u c i  c o n s u m e d  

b y  manS The s t o r y  o f  Adam e a t i n g  a n  a p p l e  a v e r s  t h i s  t h e o r y .  

I n t i a l l y  man u s e d  t o  e a t  f r u i t  as i t  w a s  b u t  l a t e r  o n  b e g a n  to  

e a t  i t  by t r e a t i n g  i t  i n  m y r i a d  w a y s  t o  e n h a n c e  i t s  t a s t e  a n d  

u s e f u l n e s s .  F r u i t  p r o d u c t s  a r e  t h e  o u t c o m e  o f  s u c h  anid 
'1 

e n d e a v o u r . ,  

( f - ' r u i t s  a r e  n o  l o ~ i g e r  c o n s i i l e r e d  as a l u x u r y  s i n c e  t h e y  

b e l o n g s  t o  a n  i m p o r t a n t  c l a s s  o f  p r o t e c t i v e  f o o d  w h i c h  p r o v i d e  

a d e ~ q u a t e  v i  t a r r t i n s  a n d  r r t i n e r a l r i  n e e d e d  f o r  t h e  r r ~ a i n t e n a n c e  o f  

\ h e a l t h .  . 
J 

I n d i a  r a n k e d  3rd i n  t h e  p r o d u c t i o n  o f  f r u i t s  a f t e r  B r a z i l  

a n d  U n i t e d  S t a t e s  ( P a n d e y ,  l991). S e t h i  ( .19Y3) r e p o r t e d  t h a t  

I n d i a  i s  o n e  o f  t h e  l a r g e s t  p r o d u c e r s  o f  f r u i t s  (27 m i l l i o n  

t o n n e s )  i n  t h e  w o r l d .  

S e t h i  (1993) h a s  s t a t e d  t h a t  20-30 p e r  c e n t  o f  t h e  f r u i t  

b 
p r o d u c e d  i n  t h t s  c o u n t r y  a r e  n o t  u t i l i z e d  d u e  t o  p o s t  h a r v e s t  

p rob le r r t s  a n d  h a r d l y  1 p e r  c e n t  o f  t h e  t o t a l  p r o d u c e  i s  b e i n g  

u t i l i z e d  f o r  p r o c e s s i n g .  

r 
( ~ c c o r d i n g  t o  Roy (1993) s u r p l u s  p r o d u c t i o n  o f  p e r i s h a b 1 . e  

f r u i t s  a n d  v e g e t a b l e  d u r i n g  t h e  s e a s o n a l  g l u t  c o u l d  b e  c o n v e r t e d  

i n t o  d u r a b l e  p r o d u c t s  i n  o r d e r  t o  a v o i i l  w a s t a g e . ' )  



 haw (1993) r e m a r k e d  t h a t  o w i n g  t o  r i c h  h o r t i c u l t u r a l  

p o t e n t i a l  t h a t  e x i s t  i n  o u r  c o u n t r y ,  f K u i t  a n d  v e g e t a b l e  i n d u s t r y  

c a n  p l a y  i m p o r t a n t  r o l e  i n  s a l v a g i n g  p r i c e s  d u r i n g  g l u t  s e a s o n s  

g e n e r a t i n g  e r r ~ p l o y r r ~ e n t  o p p o r t u n i  t y ,  r r ~ e e t i n g  t h e  r e g u i  r e r r l e n t s  o f  

d e f e n c e  f o r c e s  i n  b o r d e r  a r e a  a n d  e a r n i n g  f o r e i f l g n  e x c h a n g e  f o r  

-.? t h e  c o u n t r y  Ly d e v e l o p r r ~ e n t  o f  e : c p o r t s d  

f p o o n i a  ( . I 9 9 4 1  i s  a l s o  o f  t h e  v i e w  t h a t  f r u i t  p r o c e s s i n g  

h e l p s  t o  i r n t i g a t e  t h e  f : l roblerr~ o f  u n d e r  errlployrnent d u r i n g  o f f  

s e a s o n  i n  A g r i c u l t u r e  S e c t o r  b e s i d e s  i t  e n s u r e s  f a i r  r e t u r n s  t o  

t h e  g r o w e r s  and ,  i r r l p r o v e s  t h e i r  e c o n o m i c  c o n d i t i o n s ; )  

J 

E x p o r t  o f  p r o c e s s e d  f r u i t s  a n d  v e g e t a b l e  i n  ,199.1-92 amonr ' l t s  

Lo 73,000 m e t r i c  t o n n e s  v a l u e d  a t  R s .  .I20 c r o r e s  a n d  f o r  92-93 

t h e  e x p e c t e d  e x p o r t  w i l l  b e  86,500 r r ~ e t r i c  t o n n e s  v a l u e d  a t  

R s .  .I42 c r o r e s .  I t  h a s  t h e  p o t e n t i a l  t o  g o  u p t o  1,3O,OOO r r ~ e t r i c  

t o n n e s  v a l u e d  a t  Hs. 3 4 5  c r o r e s  i n  .1V96-97 ( P a t i l ,  19921.- 

K a u s h a l  (qC387) h a v e  s t r e s s e d  011 t h e  r i s e  i n  derrlarlil f o r  

p r o c e s s e d  f r u i t s  a n d  v e g e t a b l e  h e c a u s e  o f  t h e  i n c r e a s e d  d e f e n c e  

r e q u i r e r r l e n t s  a n d  u r b a n i s a t i o n  t r e n d .  

ur he f r u i t  a n d  v e g e t a b l e  p r o c e s s i n l  i n d u s t r y  h a s  b e e n  

d e c l a r e d  as a t t i r u s t  a r e a  a n d  i s  l i k e l y  t o  t a k e  o f f  i n  t h e  n e a r  

f u t u r e  as a p o t e n t i a l  e a r n e r  o f  f o r e i g n  e x c h a n g e  t h r o u g h  e x p o r t  

o f  p r o c e s s e d  f r u i t s  a n d  v e g e t a b l e s  ( t ( a r ~ c ) o r .  1993) .) 



A c c o r d i n g  t o  P a r e e k :  (.1993), u n e : c p l o i t e d  f r u i t s  a r e  t h e  

s e v e r a l  l e s s  known f r i 1 1 . t  s p e c i e s  w h i c h  h a v e  t h e  p o t e n t i a l  f o r  

c o m m e r c i a l  e x p l o i t a t i o n  a n d  a r e  y e t  t o  b e  u t i l i s e d  f o r  t h e i r  

p o t e n t i a l .  Kurrtar ( . l C ? 9 3 )  r e p a r t e d  t h a t  c o n s i d e r a 1 : ~ l e  e f f o r t s  a r e  

n e e d e d  t o  make  a new p r o d u c t  f r o m  u n e x p l o i t e d  f r u i t s  a n d  

v e g e t a b l e s  I c o r r ~ p e t i t j . v e  i n  t h e  w o r l d  rnarI::et w i t h  r e s p e c t  t o  

n u t r i t i o n a l  a n d  m i c r o b i a l  q u a n t i t y  as w e l l  as z e r o  l e v e l  c h e m i c a l  

r e s i d u e s .  

(Kumar (1993) r e p o r t e d  t h a t  t h e  e x p o r t  o f  p r o c e s s e d  p r o d u c t s  

f r o m  u n d e r  e . : cp lo i t ed  i n d i g e n o u s  f r u i t s  a n d  v e g e t a b l e  i n  n i l .  . 
'There i s  a n e e d  t o  mai::e new p r o d u c t s  frorrt i n d i g e n o u s J  r a w  

r r ~ a t e r i a l s  h a v i n g  n u t r i t i o n a l  a n d  r r ~ e d i c i n a l  v a l u e  i n  o r d e r  t o  o p e n  

new c h a n n e l s  f o r  e x p o r t  r r a r i : : e t .  Ttie c o m l m e r c i a l  p o t e n t i a l  o f  

t h e s e  f r u i t s  a r e  i m m e n s e ,  b u t  l a r g e  q u a n t i t i e s  o f  f r u i t s  a r e  

g o i n g  w a s t e  as n o  s e r i o u s  e f f o r t s  h a s  b e e n  rrtaile t o  u s e  t h e  

t e c h n o l o g i e s  a v a i l a b l e  t o  c o n v e r t  t h e m  i n t o  v a l u e  a d d e d . p r o d u c t s .  

T h e s e  f r u i t s  l a c k  p r o p e r  p o s t  h a r v e s t  p r o c e s s j . n g  w h i c t ~  l e a d s  t o  

t r e r n e n d o u s  l o s s  t o  out-  f r u i t  w e a l t h .  S o  t h e r e  i s  a n  u r g e n t  n e e d  

t o  e x p l o i t  u n d e r  e x p l o i t e d  f r u i t s  3 
( p a s s i o n  f r u i t  i s  o n e  s u c h  u n d e r  e x p l o i t e d  f r u i t  w h i c h  c a n  b e  

v e r y  u s e f u l  a n d  p r o f i t a b l e  c r o p  p a r t i c u l a r 1 . y  i n  d e v e l o p i n g  

c o u n t r i e s  w h e r e  a s u b s i s t a n c e  a g r i c u l t u r a l  p a t t e r n  i s  



e s t a b l i s h e d .  A c c o r d i n g  t o  K h u r d i y a  ( 1 V 9 4 ) ,  p a s s i o n  f r u i t  i s  a 1 
n a t i v e  o f  B r a z i l  b u t  is a l s o  a v a i l a b l e  as w i l d  i n  N i l g i r i  h i l l s ,  

Wynad,  KodaiC: :anal ,  S h e v n l y s ,  C o o r g ,  M a l a b a r  a n d  K e r a l a .  Now i t  i s  

b e i n g  g r o w n  i n  Hi r r t acha l  P r a d e s h ,  N a g a l a n d ,  a n d  M i z o r a r r ~ .  S i n c e  

p a s s i o n  f r u i t  h a s  v a s t  p o t e n t i a l  i n  q u a n t i t y  p r o c e s s e d  p r o d u c t ,  

a r e a  u n d e r  i t 5  c u l t i v a t i o n  i s  i n c r e a s i n g  d a y  b y  d a y .  

P a s s i o n  f r u i t ,  corrlrrlonly f o u n d  i n  I n d i a  1.3 t h e  ye]. ].ow p a s s i o n  

f r u i t  ( P a s s i f l o r a  @ d u l l ' s  r far  I ' l a v i c a r p a ) .  T h e y  a r e  6-.I2 crrl l o n g  

a n d  4-7 cm i n  d i a m e t e r .  T h e  s h e l l  o f  t h e  f r u i t  i s  h a r d  a n d  

3-10 rrim thic4:: .  T h e  pu1.p i s  y e l l o w  t o  o r a n g e  i n  c o l o u r  a n d  i s  

h i g h l y  a r o r n a t i c  a n d  j u i c y .  A c c o r d i n g  t o  K h u r d i y a  ('19941, ' t h e  

p a s s i o n  f r u i t  j u i c e  w i t h  g o o d  a r o m a ,  y e l l o w  i n  c o l o u r  h a s  g r e a t  

p o t e n t i a l  o f  p r o c e s s i n g  i n  I n d i a .  

b c c o r d i n p  t o  Harrtadzis ( 1988), t h i s  u n i q u e ]  y narrled f r u i t  h a s  

w o n d e r f u l  c o m m e r c i a l  o p p o r t u n i t i e s  f o r  g r o w e r s  as w e l l  as f o r  

f r u i t  p r o c e s s i n g  i n d u s t r i e s  

/ I n  t h e  p r e s e n t  s t u d y  a n  a t t e m p t  i s  m a d e  t o  d e v e l o p  t h r e e  

d i f f e r e n t  p r o d u c t s  u t  i l i z i n . 3 )  p a s s i o n  f  r u i q  a n d  a l s o  b y  b l e n d i n g  

i t  w i t h  o t h e r  t r o p i c a l  f r u i t s .  /S;t i s  i r r l p o r t a n t  t h a t  w h e t h e r  a 

new f o o d  o r  b e v e r a g e  i s  a c c e p t a b l e  u r  n o t  i s  t o  b e  i n v e s t i g a t e d  

h e f o r e  i t  i s  j .n t roclucec1 i n t o  o p e n  rr1arh:et. I 



( W i t h  t h e s e  p o i n t s  i n  m i n d ,  the p r e s e n t  s t u d y  is t a k e n  up.  

O t r j e c t i v e s  o u t l i r ~ e d  i n  t h e  p r e s e n t  s t u d y  i n c l u i l e .  

1. Development of new products viz. RTS beverage, wine and jelly 

using passion fruit, and with blends of other fruits. 

2. To ascertain the organoleptic, nutritional and shelf life 

qualities of the products developed. ) 



REVIEW OF LITERATURE 



p h e  relevant li terature available on the study entitled 

"Development, diversification and self-life studies of passion 

fruit products" have been brief ly revieved here. r~herover 
L 

sufficient literature is not available an the fruit or the 

product tried in this experiment, result of e:iperiment conducted 

on related fruits or products are also cited. 
-. 

The literature are reviewed under the following titles:- 

2.1 Passion fruit and its composition 

2.2 Importance of fruit beverages. 

2.2.2 RTS beverage  f r o m  fruits 

2.2.2. Blertded RTS beverage 

2.2..3 Hine-A fermertted drink from fruits 

2.3 Other products from fruits. 

2.q Passion fruit and its composition 

Passion fruit also known as Parchita granadilla is a fruit 

of American tropical vine (Whittaker, 1973) Passiflura- edcllis 

(yellow Passion fruit) is the ITlo5t common passion fruit found in 

India. It has  a farnily to itself the, Passifloracea. The narr~e 

"Passion" flower is reported to have been given by early 

n~issionaries in South America in allusion to a fancied 

representation in the flower of the implements o f  crucifixon 

(Ra~~adas, 1988). 



2. I. .I. Chemical conposition. 

'According to Doyle &. (.1995), constituents of yellow 

passion fruit are nloisture 82.0; solids 15.0; acidity 4.0; pH- 

3.0; reducing sugar 7.0; total sugar .lO.O; protein 0.81~; calcium 
< 

lB.Omg, iron 3 mg: ascorbic acid 12 mg; riloflavin-nil; vitamin A- 

570 IU'' Among the soluble carbohydrate of passion fruit juice, ? 
sucrose makes upto 25 per cent of the total sugar. It also 

contains hke glucose and fructose. (;he principle acid in passion 

fruit juice is citric acid which contriluted 93-76 per cent of 

the total acidity while malic acid contributes 4-7 per cent 
s 

(Pruthi, 1958).According to Hayes (19601, the passion fruit juice 
J 

contains about 92.4 per cent sugar and 3.5 per cent acid. It is 

also a good source of acetic acid and carotene,) The 

characteristic flavour of passion fruit is found in the water 

insoluble oil, which constituted about 36 ppm of passion fruit 

juice (Hiu d. lY6.1). Mollenhauer (1962) studied the chemical 

and physical properties of passion fruit pulp, the fruit pulp 

consisted of juicy arillus tissue and black seeds, had .10-15 

per cent sugar, 2.3-3.5 per cent acid as citric acid and a pH of 

3.4. As reported Gy Pruthi (1964). passion fruit juice is a good 

source of ascorbic acid. 



( & n a l y s i n g  t h e  t o t a l  e d i b l e  p u l p  / I00 g ,  a c c o r d i n g  t o  

W h i t t a k a r  (.1973), i t  c o n t a i n s  75 p e r  c e n t  w a t e r ,  c a l o r i f i c  v a l u e  

o f  80-100 K c a l :  p r o t e i n  2.2-2.59, c a r b o h y d r a t e  1 9 - 2 0 9 ;  s t a r c h  

2 .5-3 .513,  f a t  0 . 7 5 - 1 . 5 ~ ~  a s h  0 . 6 0 - 0 . 8 0 g ,  t r a c e  e l e r r l e n t 5  ( C a l c i u m ,  

P h o s p h o r o u s ,  X r o n ,  R l u r r ~ i n i u r r ~ ,  S o d i u m ,  P o t a s l c i u r r ~ ,  M a g n e s i u r r ~ ,  

S i l i c o n )  .1.5-2.5mg; v i t a m i n  0-500 IU; v i t a m i n  B ( c o m p l e x )  1 .8mq;  

v i t a r r ~ i n  C ( a s c o r b i c  a c i d )  20 - 30mg: A c i d i t y  (as  c i t r i c  

h y d r a t e d )  2.5-3.5 p e r  c e n t ;  S u g a r  ( r e d u c i n g )  4.5-8 p e r  c e n t ;  non-  
r 

r e d u c i n g  1.5-3.9 p e r  c e n t . ( ~ c c o r d i n ~  t o  W h i t t a k : a r  (1V73), t h e  

c o m p o n e n t  o f  w h o l e  p a s s i o n  f r u i t  a n d  t h e  a n a l y s i s  o f  e d i b l e  pu11:1 

v a r y  c o n s i d e r a b l y  w i t h  v a r i e t y  a n d  may v a r y  w i t h i n  v a r i e t y  

a c c o r d i n g  t o  c l i r r l a t e ,  s e a s o n a l  c o n d i t i o n s  a n d  g e o g r a p h i c  

l o c a t i o n s .  A c c o r d i n g  t o  Woodroof  (1975),  r r la jor  s u g a r s  i n  p a s s i o n  

f r u i t  a r e  f r u c t o s e ,  g l u c o s e  a n d  5 u c r o s e . :  

N u t r i t i o n a l l y  p a s s i o n  f r u i t  i s  a r i c h  s o u r c e  o f  

c a r o t e n e  1968 mg, a s c o r b i c  a c i d  13 my, a n d  riboflavin 0 . 2  rng 

( G o p a l a n  et &. 1989). 

A c c o r d i n g  t o  Rar r~adao  (1988) a v e r a g e  p a s s i o n  f r u i t  ( y e l l o w )  

w e i g h s  5Y:lOg; p u l p  48-92 p e r  c e n t s  j u i c e  29-39 p e r c e n t ;  7 S S  

( B r i x )  16.00; a c i d i t y  5:19 p e r  c e n t r  a s c o r b i c  a c i d  32-85 

p e r  c e n t ;  t o t a l  s u g a r  9.14 p e r  c e n t ;  r e d u c i n g  s u g a r  3.71 p e r  c e n t ;  

v i t a r r ~ i n  A-2410 IU; m o i s t u r e  85 p e r  c e n t ;  p r o t e i n  0.7 p e r  c e n t ;  



F a t  0.2 p e r  c e n t ;  Ash 0.5 p e r  c e n t ;  C a l c i u m  4  p e r  c e n t :  

phosphorous-25ml3 ;  I r o n - 0 . 4 a g ;  R i b o f l a v i n  0 . 1 0 m g ;  N i a c i n  2.2rr1g p e r  

?OOml. H i c k s  (1990)  r e p o r t e d  t h a t  p a s s i o n  f r u i t  j u i c e  h a s  a 

s o l u b l e  s o l i d  c o n t e n t  o f  a b o u t  15 p e r  c e n t  a n d  pt-l o f  2.6-3.2. 

( A c c o r d i n g  t o  K h u r d i y a  (1994),  t h e  p h y s i c o - c h e m i c a l  

c o m p o s i t i o n  o f  p a s s i o n  f r u i t  j u i c e  y i e l d - l B . 5 6  p e r c e n t ,  b r i x -  

21.70: pH 3.55: a c i d i t y - l . 0 1  p e r  c e n t ;  a s c o r h i c  a c i d  22.34rrtg;  

T o t a l  c a r o t e n o i d  2 3 3 . 8 3 ~ 1 ~ 9 ;  c a r o t e n e  1 0 3 . 6 6 r r 1 c g / ~ 1 0 0 1 ~ 1 l ;  H e d u , c i n g  

s u g a r  7.8.1 p e r  c e n t ; s u c r o s e  6.60 p e r  c e n t  a n d  t o t a l  s u g a r  1 4 . 4 0  

p e r  c e n t .  He f u r t h e r  s t a t e d  t h a t  t h e  j u i c e  o b t a i n e d  f r o m  p a s s i o n  
* 

f r u i t  i s  a r i c h  s o u r c e  o f  c a r b o h y d r a t e ,  a s c o r b i c  a c i d ,  

c a r o t e n o i d ,  t i - c a r o t e n e  a n d  s u g a r .  

L2.2 I m p o r t a n c e  o f  f r u i t  beverage 

0 1 s e n  (4991) p o i n t e d  o u t  t h a t  wor1.d t r a d e  i n  t r o p i c a l  f r u i t  

j u i c e ,  c o n c e n t r a t e s  a n d  p u l p s  h a s  e x p a n d e d  r a p i d l y  a n d  w o u l d  

c o n t i n u e  i t s  u p w a r d  t r e n d  o v e r  t h e  n e x t  s e v e r a l  y e a r s .  

A c c o r d i n g  t o  Kalra ( 1 9 9 1 ) ,  f r u i t  d r i n k s  a r e  l a t e l y  e n g u l f i n g  t h e  

d o m e s t i c  m a r k e t s .  T h e y  a r e  r i g h t l y  b e i n g  e n c o u r a g e d  as  t h e y  

p r o v i d e  much n e e d e d  v i t a m i n s  a n d  m i n e r a l s .  

K h u r d i y a  (1988) p o i n t e d  o u t  t h a t  a h o u t  65 p e r  c e n t  o f  t h e  

t o t a l  p r o c e s s e d  p r o d u c t s  m a n u f a c t u ' r e d  b y  FPO l i c e n c e s  i n  I n d i a  

a r e  s w e e t e n e d  a e r a t e d  w a t e r .  



3 
& t { h u r d i y a  (1990) r e p o r t e d  t h a t  t h e  d i e t e t i c  v a l u e  o f  r e a l  

f r u i t  b a s e d  L e v e r a g e  i s  f a r  g r e a t e r  t h a n  t h a t  o f  s y n t h e t i c  
-. 

p r o d u c t s  w h i c h  a r e  b e i n g  p r o d u c e d  i n  l a r g e  q u a n t i t i e s  a n d  

t h e  f r u i t  j u i c e  a r e  a d d e d  t o  t h e  L e v e r a g e  w h i c h  c a n  i m p a r t  

n a t u r a l  c o l a u r  and f 1 . a v o u r  t h e r e  i s  n o  n e e d  f o r  s y n t h e t i c  

a d d i t i v e s 3  As r e p o r t e d  b y  K a l r a  (1991). i n s t a l l e d  c a p a c i t y  o f  

s o f t  d r r i r ~ k s  e ~ c e e d e d  900 m i l l i o n  b o t t l e s  (200rr11) w h i c h  f o r  f r u i t  

L a s e d  b e v e r a g e  i t  w a s  o v e r  700 m i l l i o n  (2001~11) t e t r a p a c k s  t i l l  

1986 i n  I n d i a .  

C ~ r r l b a d a n  (1384) s t a t e d  t h a t  i t  i s  n e c e s s a r y  t o  i n t r o d u c e  
L 1 

new f r u i t  L e v e r a g e  u t i l i s i n g  f r u i t s  l i k e  p a s s i o n  f r u i t  g u a v a ,  
i 

g r a p e ,  l i t c h i ,  p h a l s a  e t c ,  b e c a u s e  o f  t h e i r  e x o t i c  a r o r r ~ a ,  a n d  

e x c e l l e n t  c o l o u r .  O l s e n  (1991) i n d i c a t e d  t h a t  t h e  t h r e e  l e a d i n g  

t r o p i c a l  f r u i t  j u i c e ,  c o n c e n t r a t e  a n d  p u l p ,  a p a r t  f  rorr~ p i n e a p p l e  

a r e  b a n a n a ,  p a s s i o n  f r u i t  a n d  mango  w h i c h  t o g e t h e r  p r o b a b l y  

a c c o u n t  f o r  t h r e e - f o u r t h  o f  t h e  t r a d e  i n  t r o p i c a l  f r u i t  j u i c e  
. , 

o t h e r  t h a n  p i n e a p p l e .  
-.-' 

K h u r d i y a  (1988) r e p o r t e d  t h a t  f r u i t  L e v e r a g e s  a r e  a b l e  t o  
i 

o f f e r  m o r e  v a r i e t y  o f  f l a v o u r ,  n u t r i e n t  a n d  o t h e r  p h y s i o l o g i c a l  

b e n e f i t s  w i t t i  a g r e a t e r  m a r g i n  o f  s a f e t y  i n  adt - inc:  w i t t i  l o w e r  

&A 
i n h e r e n t  c o s t .  As r e p o r t e d  b y  K a u r  ,(1993), f r u i t  b e v e r a g e s  a r e  

b e c o m i n g  i n c r e a s i n g l y  p o p u l a r  i'rt t h e  m a r k e t  w i t h  t h e  g r o w i n g  

c o n c i o u s n e s s  o f  p e o p l e  i n  t h e  n u t r i t i v e  v a l u e  o f  f r u i t s . '  



A c c o r d i n g  t o  Arrlbadan ( .1?84), t h e  f r u i t  b e v e r a g e  o f  t o r r ~ o r r o w  

may b e  b a s e d  o n  f r u i t  o t h e r  t h a n  m a n g o ,  o r a n g e ,  p i n e a p p l e  a n d  

a l s o  u t i l i z i n g  p a s s i o n  f r u i t ,  g u a v a ,  and g r a p e .  

2.2.1 Ready t o  serve  b e v e r a g e  (RTS) from f r u i t s  

/ v a r i o u s  f r u i t s  c a n  b e  u t i l i z e d  s u c c e s s f u l l y  f o r  t h e  
P-4 

p r e p a r a t i o n  o f  f r u i t  L e v e r a g e s .  A c c o r d i n g  t o  ~ u k h e r j e c ~ ~  ( 1 9 6 3 ) ~  

p e a r  j u i c e  d e v e l o p e d  g o o d  a p p e a r a n c e  a n d  p o s s e s e d  n a t u r a l  

f l a v o u r  a n d  t a s t e  o f  t h e  f r u i t ,  b u t  l a c k  s h e l f  s t a b i l i t y .  
I 

c.1 6-  

N a n j u n d a s w a m y  .('1964) w a s  o f  t h e  o p i n i o n  t h a t  p l a i n  g u a v a  j u i c e  

r e q u i r e d  d i l u t i o n  w i t h  s u g a r  s y r u p  t o  make  i t  a h i g h l y  a c c e p t a b l e  

b e v e r a g e j ( Q c c o r d i n g  t o  S u b h a d r a  &. (1965). wood a p p l e  c a n  b e  

p r e s e r v e d  b y  c o n v e r s i o n  i n t o  RTS L e v e r a g e )  T h e  p u l p  c o n t a i n i n g  

18' B r i x ,  2 . 4  p e r  c e n t  a c i d i t y  a n d  3.2 pI-l w a s  d i l u t e d  w i t h  w a t e r  

a t  d i f f e r e n t  e : < t e n t . ' ~ h e  r e s u l t i n g  b e v e r a g e  h a d  e x c e l l e n t  t a s t e  

a n d  a r o m a  c h a r a c t e r i s t i c  o f  t h e  f r u i . 9 .  M u s k e m e l o n  b e v e r a g e  o f  13' 
6 .  

B r i ~  a n d  0.35 p e r  c e n t  a c i d i t y  i s  a p l e a s a r r t  d r i n k :  when c h i l . l e c l  

a n d  s e r v e d  ( K a t i y a r ,  1967). 

A c c o r d i n g  t o  J a i n  &. (1970) ,  a g o o d  q u a l i t y  o f  RTS  g u a v a  
X 

b e v e r a g e  c a n  b e  p r e p a r e d  w i t h  f r u i t  p u l p  c o n t e n t )  e q u i v a l e n t  t o  

5 -10  p e r  c e n t  p e e l e d  f r u i t ,  12.5 p e r  c e n t  T S S  a n d  0.25 p e r  c e n t  

a c i d i t y .  HTS b e v e r a g e  p r e p a r e d  . f rorr~ '  cucumis melo v a r .  rr~orr~orcli c a  



keeps for 4-5 months without spoilage (Nalwadi .1970).'~in~h and 

r 
Singh (1988) developed a recipe for amla juice which was found 

or~anoleptically acceptable even after 6 months of storage. 

Standardization of a method o f  juice e:ctraction and preparation of 

RTS nectar from Rhodopetals was carried out by Vyas & & (.1989). 

According to Okoli and Ezenwe1::e (19901, papaya juice at pti 

,q 3.9 was highly acceptable. Preparation o f  RTS beverage using ,lO 

F:IE?~ cent ber juice whj.ch contained I5 per cent TSS ar\d 0,25 

per cent acidity was evaluated by Kadam &. (l99.1) and found 
7~ 

that it was 1il::ed extrerr~ely by the panel rnernbers. They were of the 

opinion that her 'RTS can be prepared at a reasonably low cost ~ T s  
J 

beverage f rorrl yhalsa fruit was forrrlulated and standardized by 

Masker et &. (l99.1)-) Krawger et &. ('1992) determined rr~ajor and 
minor constituents like TSS ( l ' l . 2  - 16.29 / lOOrr~l), acidity 

0.46 - I29 citric acid / I00m1, fructose (l.72-4.75131, glucose 

(1.21-4.259) and sucrose (2.47-9.739) in pineapple juice. Papaya 

RTS standardized by Thirumaran et a1. (1992) contained ef 

25 per cent pulp, 9.5 per cent sugar (15' brix) and 65 per cent 

water and it was found to be highly acceptable. Carrot based RTS 

was also standardized and the formula for the preparation of 

carrot based RTS which was acceptable even after 6 months. 



k h e  R T S  b e v e r a g e  p r e p a r e d  f r o m  f r e s h  p u l p  o f  a p r i c o t s  was 

f o u n d  s a t i s f a c t o r y  w i t h  r e s p e c t  t o  s e n s o r y  q u a l i t y  a t t r i b u t e s  

u p t a  b m o n t h s  s t o r a g e  a t  room t e m p e r a t u r e .  / R e n o t e  a. (1993) c 
p o i n t e d  o u t  t h a t  p h y s i  co-  c h e m i c a l  c t i a r a t t e r i s t i c s  a n d  s e n s o r y  

e v a l u a t i o n  h a s  r e v e a l e d  t h a t  a h i g h l y  a c c e p t a b l e  q u a l i t y  H T S  

b e v e r a g e  c a n  b e  p r e p a r e d  f r o m  K i n n o w  m a n d a r i n )  . A c c e p t a b l e  

~ : l u a l i t y  R T S  b e v e r a ~ j e  c a n  b e  p r e p a r e d  f r o m  c l a r i f i e d  w a t e r  r r ~ e l o n  

j u i c e  ( C h a k r a t o r t y  &I-. 1993). HTS b e v e r a g e  p r e p a r e d  f r o m  

a p r i c o t ,  p e a c h ?  a n d  p lum were a n a l y s e d  f o r  T S S ,  a c i d i t y  a n d  p H .  

\The f r u i t  j u i c e  p r e p a r e d  f ro rn  20 p e r  c e n t  p u l p  was f o u n i l  t o  b e  

t h e  b e s t  on  t h e t b a s i s  o f  s e n s o r y  e v a l u a t i o n  ( C h a u h a n  &. l993).  
A 

K a u s h i k  &. ( 1 9 9 4 )  d e v e l o p e d  RTG a n d  s q u a s h  l i k e  L e v e r a g e  b ~ s e d  

o n  u n r i p e  D u s h e h a r i  m a n g o e s  a n d  f o u n d  t h a t  R T S  b e v e r a g e  p r e p a r e d  

f r o m  i t  w a s  a c c e t a b l e .  

V a r i o u s  s t u d i e s  s h o w n  t h a t  p a s s i o n  f r u i t  c a n  be  u s e d  i n  t h e  

p r o d u c t i o n  o f  L e v e r a g e s .  C o n s u m e r  f o r  f r o z e n ,  s w e e t e n e d  p a s s i o n  

f r u i t  j u i c e  i n t e n d e d  f o r  d 1 . 1 . u t i o n  b e f o r e  c o n s u m p t i o n  was 

i n v e s t i g a t e d  b y  S c o , t t  as e a r l y  as (1956) ., He c o n c l u d e d  t h a t  f o r  
K 

rrlost g e n e r a l  a c c e p t a n c e  t h e  s u g a r  j u i c e  r a t i o  s h o u l d  n o t  b e   ore 

t h a n  55 : .I00 o r  l e s s  t h a n  4 5  : 100 a n d  t h e  r a t e  o f  d i l u t i o n  

s h o u l d  h e  o n e  p l u s  t h r e e .  I n  A u s t r a l i a n  e x p e r i e n c e ,  p a s s i o n  

f r u i t  j u i c e  s w e e t e n e d  a t  50' ' E r i x  ( s u g a r  : j u i c e  r a t i o  



approximately 70 : l 0 0 )  gave a very pleasant beverage when diluted 

one plus four (Scale and Sherman, 1960). (According to 

Annapurna (1977) the physico-chemical characteristics of RTS 

Passion fruit beverage was brix 6.0 , pH-3.5 and acidity 0.7 

per cent.] 

5 
2.2.2 Blended RTS b e v e r a g e .  

According to Karla &. (1991), the blending of fruit 

drinks could be economic requisite to utilize profitably some 

fruit varieties for processing. These fruits rrlay not have 

favourable characteristic including cost of product preparation. 

He further stated that the objective could be to supplcnlent 

appearance, nutritive value and flavour and one could simply 

think of new product development through blending. 

Reuniting flavour, eliminating unde/si rable corr~ponent of the 

sarrle of different juices becorr~es the basis for blending of a wide 

variety of flavour, colour and consistency (Annapurna, d977). 

According to Woodroof (l9741, the manufacture of blended 

juice of the traditional or popular juice has been used as a 

Lase, others are used to built up the beverage qualities. 

Rao (1989) reported that blends may go a long way in reducing 

cost of juice used in making beverage. 



W o o d r o o f  (.I9751 o b s e r v e d  t h a t  t h e  p u r e e s  a n d  j u i c e s  o f  

o r a n g e ,  b a n a n a ,  p a p a y a  a n d  g u a v a  c a n  h e  s u c c e s s f u l l y  b l e n d e d  w i t h  

p a s s i o n  f r u i t  j u i c e  i n t o  t r o p i c a l  f r u i t  d r i n k s ,  p u n c h e s  a n d  

s y r u p s .  

B l e n d i n g  o f  f r u i t  j u i c e ,  s u c h  as g u a v a ,  p a p a y a  a n d  p a s s i o n  

f r u i t  w h i c h  a r e  r a r e l y  known f o r  m a k i n g  b e v e r a g e  h a s  t e e n  

r e p o r t e d  by  A n n a p u r n a  ( 1977) .  S h e  f u r t h e r  s t a t e d  t h a t  p a s s i o n  

f r u i t  w h i c h  i s  r i c h  i n  v i t a m i n  b u t  l o w  i n  c a l c i u m  a n d  p r o t e i n  

c o u l d  b e  b l e n d e d  w i t h  f r u i t s  s u c h  as  w o o d a p p l e  o r  y e l a c h i .  

A c c o r d i n g  t o  A n n a p u r n a  (.1977), p a s s i o n  f r u i t  j u i c e  w h i c h  b l e n d e d  . 
w i t h  p i n e a p p l e  a n d  c a r d a r n o n  w a s  f o u n d  t o  b e  h i g h l y  a c c e p t a b l e .  

J 

B l e n d s  o f  p a s s i o n  f r u i t  w i t h  o r a n g e ,  r o s e ,  m a n g o ,  p i n e a p p l e  

and y e p p e r r r ~ i n t  was a l s o  s t u d i e d  b y  h e r .  S h e  f u r t h e r  s t a t e d  t h a t  

t h e  t h i n n e r  a n d  h o m o g e n o u s  n a t u r e  o f  f r u i t  j u i c e  l i k e  c a s h e w  

a p p l e  a n d  p a s s i o n  f r u i t  p r o d u c t  w e r e  u s e d  b u t  i n  r e c e n t  y e a r s  

i n t e r e s t  h a s  i n c r e a s e  i n  j u i c e  c o n s i s t i n g  o f  t w o  o r  m o r e  f r u i t s  

f o r  i n s t a n c e  a p p l e  a n d  p a s s i o r r  f r u i t  , p i n e a p p l e  a n d  p a s s i o n  

f r u i t  mango a n d  b a n a n a ;  o r a n g e ,  p i n e a p p l e ,  p a s s i o n  f r u i t  a n d  7 

N a n j u n d a s w a m y  fi &. (1964) r e p o r t e d  t h a t  t h e  p l a i n  j u i c e  o f  

p a p a y a  h a s  t o  h e  b l e n d e d  w i t h  t h e  o t h e r  f r u i t  j u i c e s  t o  m a k e  i t  a 

h i g h l y  a c c e p t a b l e  b e v e r a g e .  He f u r t h e r  s t a t e d  t h a t  p l a i n  g u a v a  



j u i c e  s h o u l d  a l s o  b e  b l e n d e d  w i t h  o t h e r  f r u i t  j u i c e  t o  make i t  

a n  a c c e p t a b l e  b e v e r a g e .  K r i s t i n a  +J d. ( d 9 6 9 )  r e p o r t e d  t h a t  

o r g a n o l e p t i c a l l y  a c c e p t a b l e  b l e n d s  c a n b e  p r e p a r e d  b y  m i x i n g  B a k r i  

j u i c e  a n d  h i g h l y  c o l o u r e d  s w e e t  j u i c e  o f  B e a u t y  s e e d l e s s  g r a p e .  

(50 : 50) b l e n d s  o f  g r a p e - c i t r u s  j u i c e  a n d  g r a p e - p i n e a p p l e  j u i c e  

h a v e  b e e n  r e p o r t e d  t o  b e  e % c e l l a n t  b y  P r u t h i  ( . 1 9 7 1 ) .  

P r u t h i  a n d  S o n d h i  ( . 1 9 7 8 )  r e p o r t e d  a b o u t  t h e  d e v e l o p m e n t  o f  

i n t e r e s t i n g  p r o d u c t s  l i k e  c a s h e w  a p p l e  RTS b e v e r a g e  f r o m  b l e n d s  

w i t h  c a r o t e n e  r i c h  f r u i t  p u l p s  o f  mango  a n d  p a p a y a .  R a o  (.197?), 

t r i e d  t h e  p r e p a r a t i o n  o f  b e v e r a g e  b l e d i n g  w i t h  R a n j a p u r  l i m e  a n d  
'1 

a c i d  l i m e .  H e  f o u n d  t h a t  t h e  b e v e r a g e  was a c c e p t a b l e  when t h e y  
1 

w e r e  i n  r a t i o f i  5 : 10 a n d  20 : 5 a n d  was n o t  a c c e p t a b l e  when t h e  

r a t i o  was .12.5 : .12.5. Verma a. (1983), h a v e  t r i e d  p i n e a p p l e  

a n d  mango p u l p  r r t i x t u r e  i n  r a t i o  o f  25 : 75, 50 n S O  a n d  75 : 25 i 
f o r  s q u a s h .  Khan ( . 1 9 8 8 )  f o u n d  t h a t  c a r r o t  when  b l e n d e d  w i t h  o t h e r  

f r u i t  j u i c e s  c o n t a i n i n g  l e s s  B - c a r o t e n e  p r o d u c e d  a d r i n k  - r i c h  i n  

c a r o t e n e .  

K a l r a  & &. ( . 1 ? 9 1 ) ,  r e p o r t e d  t h a t  b e v e r a g e  made  f rorrt mangu- 

p a p a y a  b l e n d  w a s  o r g a n o l e p t i c a l l y  a c c e p t a b l e  when p r e s e r v e d  f o r  

o n e  y e a r .  T h e  rnusl::melon a n d  mango  p u l p  w e r e  b l e n d e d  i n  t h e  

r a t i o  25 : 75, 50 : 50, 75 : 25 r e s p e c t i v e l y  t o  p r e p a r e  RTS 

b e v e r a g e ,  c o n t a i n i n g  10 p e r  c e n t  ~ t u l p  b l e n d  h a v i n g  I 9  Br1.x 0.3 



p e r  c e n t  a c i d i t y .  H o w e v e r  t h e  b e v e r a g e  made  f r o m  SO : 50 b l e n d  

was a d j u d g e d  t o  b e  t h e  b e s t  b e c a u s e  o f  i t s  b a l a n c e d  f l a v o u r  

( T e o t i a  &. . 1 9 9 2 ) .  A c o r d i n g  t o  K a u r  &. ( . 1 9 9 3 )  t h e  r i c h n e s s  

o f  c a r o t e n o i d  i n  rrlango t l a s  a g r e a t  p o t e n t i a l  f o r  i r r ~ p r o v i n g  t h e  

q u a l i t y  a n d  n u t r i t i o n  o f  f r u i t  b e v e r a g e  t o  w h i c h  i t  i s  m i x e d .  

K e e p i n g  t h i s  i n  m i n d ,  a n o n - c o n v e n t i o n a l  d r i n k  f r o m  mango was 

p r e p a r e d  w i t h  v a r i o u s  f r u i t s  v i z .  p i n e a p p l e ,  o r a n g e  a n d  p l u m .  

A c c o r d i n g  t o  C h a k r a b o r t y  (1993),  c l a r i f i e d  w a t e r  rrlelon j u i c e  

b l e n d e d  w i t h  l ime j u i c e  o r  p i n e a p p l e  j u i c e  y i e l d e d  R T S  b e v e r a g e  

f o r  a c c e p t a b l e  q u a l i t y .  

* 
2.2.3 Wine - A fermented dr ink from f r u i t s  

J 

F e r r r ~ e n t e d  L e v e r a g e s  h a v e  b e e n  known t o  m a n k i n d  f ~ O I T I  time 

i m m e m o r i a l .  A c c o r d i n g  t o  t h e  o l d  t e s t a m e n t  "Noah was t h e  f i r s t  

t i l l e r  i n  t h e  s o i l .  He p l a n t e d  v i n e y a r d  a n d  h e  d r a n k  o f  t h e  w i n e  

a n d  b e c a m e  d r u n k "  ( G e n e s i s ,  9.20-21). A n t h r o p o l o g i c a l  s t u d y  

i n d i c a t e d  t h a t  w i n e  h a s  b e e n  a p p r e c i a t e d  f o r  m o r e  t h a n  9000 

y e a r s  a n d  P l a t o  n o t e d  t h a t  " n o t h i n g  m o r e  e x c e l l e n t  o r  v a l . u a b l e  

t h a n  v i n e  w a s  e v e r  g r a n t e d  b y  God t o  t h e  man". No o t h e r  d r i n k s  

e x c e p t  m i l k :  a n d  w a t e r  h a s  e a r n e d  s u c h  u n i v e r s a l  a c c e p t a n c e  

t h r o u g h ~ o u t  t h e  a g e s  as h a s  w i n e  ( V r a d i s ,  9993). P e d e r s o n  (1979) 

remark::ed t h a t  a t  n t i m e  when f o o d  w a s  n o t  t h e  b e s t ,  w i n e  was a n  

i m p o r t a n t  f o o d  a d j u n c t .  



Wine is a naturd, non-toxic, healthful, ferrrlerlted alcoholic 

product rich in calciurr~, vitamins and minerals (Adusle, .1992). 

8. 
 according to Joshi and Attri (lc?YO), there is a consideratle 

scope for fruit based fermented beverage in India. Pass'ion frui't 

is considered to be an excellent mix for al.coholic Leverage 

(Hicks, 1990) .$ 
A 
/ 

Grape wines are uf two kinds - dry and sweet and in dry 

wine, there is practically very little or no sugar. In the sweet 

wine either fermentation is arrested to retain some of the 

original sugar* or extra sugar or fresh juice is added to t h e  

fermented juice (Siddappa, 1986). According to Vradis (IVV?3), 

light wines can be produced by p w i c a l l y  removing alcohol from 

regular wine using various methods or by fermenting "low sugar" 

must. 

Rarrales (1958) has described the design and development o f  

suitable cashew apple juice expeller for the manufacture of 

cashew apple wine. ,hhe feasibility of producing high quality 

liqour and standardizing method for producing wine from cahew 

apple has been investigated by A u ~  ustin (.1987) .'t 5 
Studies done by Ough and Baker (.196.1) indicated t h e  

possibility of preparation of commercial.ly acceptable verrr~outh 



from tamarind fruit wines. Singh fi &. (.I9751 observed that 

Golden Delicious and Red Delicious apples were suitable for cider 

production. Experiments on the production of ciders and brandy 

f r o m  Indian apples ha6 teen reported by Patel &. (1977). Wines 
prepared from the combination of more then two varieties were 

found to the quite acceptable in apple (Dang fi a. 1979). 

Kulkarni et &. (1980) screened a number of mango varieties 

and observed that Fazri, Langra and Chausa produced good quality 

wines. Sweet wines from Dushehari had a characteristic fruity 

flavour. The possibility of producing acceptable quality . 
dessert and madeira style wines from several mango varieties have 

J 

also been indicated (Onkarayya and Singh, .1984). Preparation of 

new alcoholic beverage, mango vermouth has been reported by 

Onkarayya (1985). Suitable herb mixture formulae have been 

suggested for preparing acceptable grade of dry and sweet rnango 

vermouths. A rapid rr~adeiriration process to improve the quality 

of rr~ango desert wine by the addition of 0.1 per cent ascorbic 

acid and madeirization at 50'~ for 7 days has been developed 

(Onkarayya, 1986). 

ikonditions for the productj.on of guava wine were 
I 

standardized by Bardiya et &. (AY74). Wines prepared from guava 
Y 

juice were fourrt#rl to be highly acceptable due to low tannin 



c o n t e n t .  o p t i ~ l u a  c o l o u r  a n d  f l a v o u r . ?  I n  a s i m i l a r  s t u d y ,  

c o n d i t i o n s  f o r  t h e  p r o d u c t i o n  o f  b a n a n a  w i n e  h a v e  b e e n  

s t a n d a r d i z e d  ( K u n d u  &., 1976). F e r m e n t a t i m o f  p u l p  d i l u t e d  i n  

'I : 1, 1 : 2 o r  1 : 3 p r o p o r t i o n s  p r o d u c e d  a c c e p t a b l e  q u a l i t y  

w i n e s .  

D i l u t i o n  o f  p lum f r u i t  i n  -l : .I r a t i o  m a k e s  a c c e p t a b l e  

q u a l i t y  o f  w i n e  ( V y a s .  1982). (Jarnun w a s  u s e d  i n  t h e  p r ' e p e r a t i o n  

'4 
o f  w i n e  by K h u r d i a  (.1?84).1 

\ 

(!3tudy d o n e  b y  P i l a n d o  (1985) o n  t h e  i n f l u e n c e  o f  f r & t  
f i  

c o m p o s i t i o n ,  l ~ ~ a t u r i t y  a n d  m o l d  c o n t a m i n a t i o n  on  t h e  c o l o u r  a n d  

a p p e a r a n c e  o f  s t r a w b e r r y  w i n e  i n d i c a t e d  t h a t  o v e r  r i p e  f  r u 4 i t s  

w i t h  i t s  h i g h e r  a n t h o c y a n i n  a n d  t o t a l  p h e n o l i c s  # j i v e s  w i n e  w i t h  

b e t t e r  c o l o u r  a n d  a p p e a r a n c e  o f  s t r a w b e r r y  j u i c e 3 I . t  h a s  L e e n  

r e p o r t e d  Ly Azad  &. (1985) t h a t  p e r r y  a l o w  a l c o h o l i c  d r i n k  

c o u l d  s u c c e s s f u l l y  b e  p r e p a r e d  o u t  o f  t h i s  f r u i t . N u t r i t i o n a 1  

d a t a  o f  p a l m  w i n e  f r o m  Hyphaene c o r i a c e a  a n d  P h a e n i s  r e c l i n a t a  

- s h o w e d  t h a t  p a l r r ~  w i n e  i s  W w  ---. a n  

i m p o r t a n t  s o u r c e  o f  n i c o t i n i c  a c i d  a n d  v i t a r r ~ i c  C 

( C u n n i g h a r n ,  .1988) .  



(wine p r o d u c e d  f r o m  w i l d  a p r i c o t  i n  1:2 ( f r u i t  p u l p  : w a t e r )  

d i l u t i o n  r e c o r d e d  h i g h e r  s c o r e 6  c o m p a r e d  t o  o t h e r  p r o p o r t i o n s  d u e  

t o  t h e  b a l a n c e d  a c i d ,  a l c o h o l ,  s u g a r  t a s t e ,  a p p e a l i n g  c o l o u r  a n d  

f l a v o u r  ( J o s h i ,  1 '790) .  S t u d i e s  d o n e  b y  A d s u l e  (1992) s h o w e d  ' t h a t  
)d 

a g o o d  q u a l i t y  w i n e  c a n  b e  s u c c e s s f u l l y  p r e p a r e d  from1 p o m e g r a n a t e  

j u i c e  was h o w e v e r  s l o w e r  t h a n  g r a p e  j u i c e .  An a t t e m p t  w a s  made  b y  

A d s u l e  ( l V 9 2 )  t o  p r o d u c e  a n  a c c e p t a b l e  q u a l i t y  f e r m e n t e d  b e v e r a g e  

( w i n e )  f r o r r ~  b e r  f r u i t > T h e  p r e l i m i n a r y  s t u d i e s  s h o w e d  t h a t  w i n e  

f r o m  h e r  f r u i t  was c o r r t p a r a b l e  t o  t h a t  o f  g r a p e  j u i c e  w i n e . W i n e  

p r e p a r e d  f r o m  c u l l e d  a p p l e  was f o u n d  t o  b e  ' a c c e p t a b l e  

J 

2.3 O t h e r  p r o d u c t s  f r o m  f r u i t s  

Q p a r t  f r o m  t h e  v a r i o u s  b e v e r a g e  p r o d u c t s  t h a t  c a n  Le 

p r e p a r e d  o u t  o f  f r u i t s  a n u m b e r  o f  o t h e r  p r o d u c t s  c a n  a l s o  b e  

p r e p a r e d  u t i l i z i n g  f r u i t s .  

M i a n i  fi a. (1902) r e p o r t e d  t h a t  rrtore f r u i t s  a r e  p r e s e r v e d  

b y  a n y  o t h e r  m e t h o d  as t h e s e  m e t h o d s  h a v e  m a j o r  a d v a n t a g e s  o f  

g r e a t e r  c o n c e n t r a t i o n  i n  d r y  forrrt ,  p r o d u c t i o n  w i t h  r r ~ i n i r r ~ a l  

l a b o u r ,  l e s s  e x p e n s i v e  a n d  e c o n o m i c  e q u i p m e n t  f o r  p r o c e s s i n g  a n d  

s t o r a g e .  T h e  p r e p a r a t i o n  o f  d r i e d  p a p a y a  a n d  jack:: f r u i t  w e r e  

e s t a b l i s h e d  b y  J a y a r a r n a n  a n d  G u p t a  '(.199.1). 



! t a n d i e d  f r u i t s  a r e  p r e p a r e d  b y  g r a d u a l l y  c o n c e n t r a t i n g  f r u i t  

i n  s y r u p  by r e p e a t e d  b o i l i n g  u r l t i l  t h e  f r u i t  i s  h e a v i l y  

i r r l p r e g n a t e d  w i t h  s u g a r ,  t h i s  p r o c e s s  b e i n g  f o l l o w e d  b y  d r y i n g  t o  

o v e r c o m e  s t i c k i n e s s  ( C r u e s s ,  1966) .j T h i r u r n a r a n  fi &. ( 4 9 8 5 1 ,  

s t a n d a r d i z e d  a s i m p l e  p r o c e s s i n g  t e c h n i q u e  f o r  p a p a y a  

c a n d y  m a k i n g  u s e  o f  f u l l y  m a t u r e d  b u t  u n r i p e  p a p a y a .  

Moharrlmed et a. (1993) d e v e l o p e d  a r e c i p e  f o r  c a n d y  u s i n g  

p i n e a p p l e  w h i c h  was a r g a n o l e p t i c a l  l y  a c c e p t a b l e  a l s o .  

S i d d a p p a  & A. (1986) h a s  d e f i n e d  f r u i t  j u i c e  p o w d e r  as  h i g h l y  

h y g r o s c o p i c  p o w d e r  made  f r o m  f r u i t  j u i c e  t o  w h i c h  n a t u r a l  f r u i t  

f l a v o u r s  i n  powder  f o r m  i s  i n c o r p o r a t e d  t o  c o m p e n s a t e  f o r  a n y  

l o s s  o f  f l a v o u r .  [ ~ i f f e r e n t  f r u i t  p o w d e r s  w i t h  a v o c a d o ;  b a n a f l a .  

rriango a n d  g u a v a  w e r e  s t a n d a r d i s e d  b y  P r u t a i  a n d  L a 1  (1959) ;) 

v a m  
i s  p r e p a r e d  b y  b o i l i n g  t h e  w h o l e  f r u i t  p u l p  w i t h  s u g a r  

t o  a r r t o d e r a t e l y  t h i c k  c o n s i s t e n c y  w i t h o u t  r e t a m i n g  t h e  s h a p e  of 

t h e  f r u i t  ( C r u e s s ,  1966). D o n c h e n c k o  a n d  h i s  c o l l e a g u e s  - ( ' 1 9 8 3 )  

o b s e r v e d  t h a t  t h e  p e c t i n  / s u g a r  s o l u t i o n  p r e p a r e d  i n  t h e  r a t i o  

a f  1:5 w i t h  w a t e r  a t  30 v o l u m e  p e r  w e i g h t  o f  p e c t i n  a n d  pH i n  t h e  
Or 

r a n g e  o f  2.5 - 6.0 was o b s e r v e d  t o  r e s u l t  i n  i n c r e 3 e d  jam 

s t r e n g t h . )  T h i r u r n a r a n  fi &. (1986) h a d  s t a n d a r d i z e d  t h e  f o r m u l a  

f o r  p a p a y a  jarr~ w i t h  a s h e l f  l i f e  o f  e i g h t  r r tonths  a n d  w i t h  a n  

o v e r a l l  a c c e p t a b i l i t y  s c o r e  o f  3.75. b h a t n a g a r  (1991) c o n d u c t e d  



s j t u d i e s  o n  t h e  p r e p a r a t i o n  o f  jarr~ f r o r n  w a t e r m e l o n  r i n d .  'The jam, 

t h o u g h  low i n  a c i d  a n d  p e c t i n  was h i g h l y  a c c e p t a b l e  a n d  had a 

s h e l f  l i f e  o f  s i x  m o n t h s .  

( & c c o r d i n g  t o  Mudarrlbi ( 1 9 9 1 1 ,  a p e r f e c t  j e l l y  s h o u l d  b e  
3. 

t r a n s p a r e n t ,  w e l l  s e t  b u t  n o t  t o o  s t i f f  a n d  s h o u l d  h a v e  o r i g i n a l  

f l a v o u r  o f  t h e  f r u i t ,  i t  s h o u l d  b e  a t t r a c t i v e  i n  c o l o u r  a n d  

s h o u l d  k e e p  i t s  s h a p e  when r e m o v e d  f r o m  t h e  m o u l d  when c u t ,  i t  

s h o u l d  r e t a i n  i t s  s h a p e  a n d  s h o w  c l e a r  c u t  s u r f a c e  a n d  i t  s t j o u l d  

be t e n d e r  e n o u g h  b u t  s h o u l d  n o t  f l o w .  

A c c o r d i n g  $0 S i d d a p p a  (1986), j e l l y  i s  p r e p a r e d  b y  b o i l i r l g  

f r u i t  w i t h  o r  w i t h o u t  t h e  a d d i t i o n  o f  w a t e r ,  s t r a i n i n g  ' t h e  

e x t r a c t  a n d  r r ~ i x i n g  c l e a r  e x t r a c t  w i t h  s u g a r  a n d  b o $ l i n g  t h e  

r n i : i t u r e  t o  a s t a g e  a t  w h i c h  i t  w i l l  s e t  t o  a c l e a r  j e l .  C l l t h o u g h  

t h e r e  i s  a d i f f e r e n c e  i n  o p i n i o n  a b o u t  t h e  e x a c t  n a t u r e  o f  

p e c t i n ,  i t  i s  g e n e r a l l y  a c c e p t e d  t h a t  p e c t i n  f r o m  j e l l i e s ,  when 

m i x e d  a n d  b o i l e d  w i t h  t h e   roper a r n o u n t s  o f  s u g a r ,  a c i d  an i l  w a t e r  

a n d  a l l  t h e s e  c o n s t i t u e n t s  m u s t  b e  p r e s e n t  i n  a p a r t i c u l a r  

p r o p o r t i o n  f o r  r a k i n g  a g o o d  j e 1 l . y  ( S i d d h a p p a .  19861 .;) 

ft(aYs (1960), r e p o r t e d  t h a t  t h e  r i n d  o f  f r u i t s  c o n t a i n s  

\ 

a g o o d  a m o u n t  o f  p @ a t @ i n  f o r  m a k i n g  j e l l y . )  A c c o r d j . n g  t o  

MuL:her jee  (19631, p e a r  j e l l y  c a n  b e  p r e p a r e d  f r o m  t h e  p e e l  a n d  



\n 
c o r e s .  T h e  s e t  w a s ,  h o w e v e r  p o o r , b o t h  p r o d u c t  b e c a u s e  o f  

i n f e r i o r  q u a l i t y  o f  t h e  p e c t i n  o f  t h e  f r u i t .  P e e l  o f  o r a n g e  c a n  

b e  u t i l j . z e d  i n  t h e  p r o d u c t i o n  o f  j e l l y  ( P a r e e l : : ,  1965). S i n c : e  l o n g ,  

t h e  n e e d  f o r  a s t a b l e  r a w  r n e L e r i a 1  f o r  t h e  r e c o v e r y  o f  p e c t i n  f o r  

c o m m e r c i a l  u s e  h a s  b e e n  f e l t  b y  t h e  f r u i t  p r e s e r v a t i o n  i n d u s t r y .  

M a n d a r i n  o r a n g e  w a s t e  ( b o t h  p e e l  a n d  p o m a c e )  c o n s t i t u t e s  g o o d  

s o u r c e  o f  p e c t i n  ( P r u t h i ,  1971). J e l l y  f  rorn g r a p e  sI::in was 

p r e p a r e d  b y  P r u t h i  (1971) a n d  a v e r a g e  o f  24 o z  o f  j e l l y  was 

o b t a i n e d  f  rum1 e a c h  p o u n d  o f  p o m a c e .  E x t r a c t i o n  o f  p e c t i n  f  rorrt 

mango p e e l  h a s  b e e n  w e l l  s t u d i e d  a n d  g o o d  q u a l i t y  j e l l y  g r a d e  

p e c t i n  c o u l d  .be e : < t r a c t e d  f r o r n  t h e  p e e l  ( K i n s e l l a ,  1974).  

k c c o r d i n g  t o  P r u t h i  (1979) ,  t h e r e  i s  a s c o p e  f o r  i m p r o v i n g  ' t h e  

r e c o v e r y  a n d  q u a l i t y  o f  p e c t i n  f r o m  c a s h e w  app1 .e  w a s t e  n o t a b l y  

w i t h  r e s p e c t  t o  metho :cy l  c o n t e n t  a n d  j e l l y  g r a d e \  
i 



MATERIALS 
AND 

METHODS 



e h e  study entitled "Development. diversification and shelf 

life studies of Passion fruit products" is a comprehensive study 
!b* 

aimed at developing Hwc-e different products utilizing passion 

f.ruii and also in combination with other fruits. (Assessment o f  

chentical, organoleptic and shelf life qualities of the products 

were also investigated in the study? 

3.1 Selection of the fruit for study 

According to Pareek (1993), un-exploited fruits are the C 
several less known fruit species w h i c h  have the potential for 

commercial exploitation and are yet to be utilised for their 

potential. ~urnar (1993) opined that considerable efforts are 
J 

needed to make a new product from under exploited fruits and 

. vegetalle, competitive in t h e  world market with respect tu 

nutritional and microbial quality as well as with zero level 

chemical residues. 'j 
r 

%ong t h e  various under exploited fruit, passion - fruit was 
--- - 

selected for the study. The fruit was selected for the study due 

to the following reasons. 

/ 





( i )  P a s s i o n  f r u i t  i s  r i c h  s o u r c e  o f  v a r i o u s  n u t r i e n t s .  .-- -. - 

According to Hayes (1960), passion fruit is a rich source of 

vitamins and rrlinerals and hence suitable for making nutritious 

fruit drinks. Khurdiya (1994) reported that the juice obtained 

from passion fruit is a rich source of carlohydrate, acetic acid, 

carotenoid, carotene and sugars. According to Hose (.lY90), 

passion fruit is a fair source of provitamin R ,  a5corbic acid, 

riboflavin and niacin and have a high mineral content. 

(ii). P a s s i o n  f r u i t  i s  an under  e x p l o i t e d  f r u i t  endowed w i t h  r i c h  

o r y a n o l e p t i c  q u a l i t i e s .  According to Tressler (1968). passion 
.- 

fruit juice' is golden yellow in colour, it has a sharply acid 

taste combined with a distinctive flavour and arorr~a. Luh 41975) 

reported that passion fruit pulp has an acidic Gut highly 

attractive and distinctive flavour and added with its unique 

intense flavour described as a natural concentrate. 

(iii). P a s s i o n  f r u i t  can  be b l e n d e d  v e r y  w e l l  w i t h  o t h e r  f r u i t s .  

Hayes (1960) reported that passion fruit juice when sweetened and 

diluted makes a drink which compares well with other fruit 

juices. Tressler (.I9681 opined that passion fruit is useful for 

combining with other fruits such as in juice blends and fruit 

mixes. According to Luh (.1975), passion fruit pulp when 
-Z?r 



s w e e t e n e d  a n d  d i l . u t e d  makes a h i g h l y  p a l a t a b l e  b e v e r a g e  a n d  

t h e  f l a v o u r  b l e n d s  w e l l  w i t h  o t h e r  f r u i t  a n d  f r u i t  j u i c e s .  

P r a h l a d  (1989)  w a s  a l s o  o f  t h e  o p i n i o n  t h a t  p a s s i o n  f r u i t  w i t h  

i t s  f l a v o u r  a n d  c o l o u r  b l e n d s  w e l l  w i t h  o t h e r  f r u i t  j u i c e s .  

( i v ) .  Pas:-iurr f r u i t  can be u t i 1 i z ~ ) U k P - & _ . d i f f e r e n t  

t y p e s  'f products. As e a r l y  as i n  1960, P r u t h i  s t a n d a r d i z e d  a 

r e c i p e  f o r  p a s s i o n  f r u i t  j u i c e  powder .  A c a r b o n a t e d  d r i n k :  

made f r o m  p a s s i o n  f r u i t  i s  r e p o r t e d  t o  be  w e l l  a c c e p t a b l e  

( K h u r d i y a ,  -1994). P a s s i o n  f r u i t  is c o n s i d e r e d  t o  be  a n  e x c e l l e n t  

n ~ i x  f o r  a l c o h o l i c  b e v e r a g e  s u c h  as v o d k a ,  g i n  a n d  rum 

( H i c k s ,  '1990,). T y p i c a l  e : ta r r~ples  o f  p r o c e s s e d  p r o d u c t s  f  rorn 

p a s s i o n  f r u i t  a r e  i c e  c r e a m ,  s h e r b e t ,  f r u i t  n e c t a r ,  n e c t e r  i n  

c o m b i n a t i o n  w i t h  c i t r u s ,  p i n e a p p l e  a n d  o t h e r  j u i c e s ,  j a m ,  j e l l y ,  

s q u a s h ,  p a s s i o n  f r u i t ,  f r u i t  i n  s y r u p  a n d  p a s s i o n  f r u i t  

c o n c e n t r a t e s  ( B o s e ,  ,1990). The r i n d  o f  p a s s i o n  f r u i t  i s  a r i c h  

s o u r c e  o f  p e c t i n  a n d  h e n c e  c a n  b e  u t i l i z e d  i n  t h e  p r o d u c t i o n  o f  

j e l l y .  ( R a m a d a s ,  1980). 

3 .2  S e l e c t i o n  o f  f r u i t s  used f o r  b l e n d i n g  I 

F o l l o w i n g  f r u i t s  w e r e  u s e d  f o r  b l e n d i n g ,  f o r  t h e  p r e p a r a t i o n  o f  

v a r i o u s  p r o d u c t s .  



3.2.1 Banaria: It is one of the most important fruit crops in 

Kerala. This fruit is available throughout the year unlike the 

other fruits which are seasonal. Palayarr~kodan (Mysore Poovan) is 

one among the many varieties o f  banana. This ripe fruit is very 

good source of vitamin A and a fair source of vitamin C , B1 and 

B2 (Ranjit, 1969). This variety is very cheap and is readily 

available in abundance. George (1994) reported that not much 

processing techniques have been applied for this fruit. Banana 

have a special. value in the human diet as t h e y  are rich source o f  

energy and contains nearly all the nutrients including minerals 

and vitamins. According to Gopalan d. (1992), ripe banana is . 
used in the making of confectionaries, malted milk drinks and 

J 

even alcoholic Leverages. 

3.2.2 Papaya: -  It is a cheap fruit available in all seasons in 

all places to all people and 1s a good source of carotene. 

According to Gopalan & &. (1992) regular consumption of papaya 

will ensure a good supply of vitamin A and C which are both 

essential for good health. These are large, deep-yellow coloured 

fruit and is concerned primarily as table fruit or salad 

vegetable (Hayes, 1993). It i s  a nutritive fruit containing 0.5 

per cent protein and an equivalent amount of minerals, consisting 

rrlainly of iron, calcium and phosphorus (Ranjit, 19hY). Jams, 



jellies, marmalades and squashes can be made from papaya and the 

fruit blends easily into fruit salads and ice creams. 

(Gopalan &. ,1992) 

3.2.3 Pineapple:-This fruit has an attractive, crunchy, acidic 

taste and is a good source of thiamine compared to other fruits. 

(Gopalan d. 1992). Pineapple is a good source of vitarr~in A 

and B and is rich in calcium. In addition, it contains 

phosphorous, iron and an enzyme bromel.in (Pawar d. 1985). 

Gopalan &. ('1992) further stated that pineapple syrup ' has 

great demand in fruit jam and juice industry because it tlends 

very well with a11 fruit juices. 

J 

3.2.4 Line:- It is widely used in sherbets, soft drinks and for 

pickling. The fruit is juicy with few seeds and is very 

aromatic. Lime is a rich source 04' vitamin C and they has 

beneficial effect on building up resistance against infection. 

(Gopalan a. 1492). 

3.3 Selection of the p r o d u c t s  proposed 

3.3.1. Ready t i )  serve  1R75)  beverage:  Fruit beverages are 

delicious and have universal appeal unlike any other beverage 

(Siddaypa, 1488). RTS is a fruit juice which is considerably 



a l t e r e d  i n  c o ~ ~ ~ p o s i t i o n  w i t h  s u g a r  a n d  w a t e r  d u r i n g  p r e p a r a t i o n .  

No a m o u n t  a f  d i l u t i o n  i s  n e c e s s a r y  p r i o r  t o  s e r v i n g  a n d  i t  1.5 i n  

t h e  r e a d y  t o  s e r v e  f o r m .  S i n c e  c o l d  d r i n k s  a r e  i n  d e m a n d  

p r a c t i c a l l y  t h r o u g h o u t  t h e  y e a r  a n  a t t e m p t  i s  made  t o  p r e p a r e  l o w  

c o s t  n u t r i t i o u s  d r i n k  f r o m  p a s s i o n  f r u i t  a n d  a l s o  i n  c o m b i n a t i o n  

w i t h  o t h e r  f r u i t s .  F r u i t s  l i k e  p i n e a p p l e  a n d  l i m e  w e r e  s e l e c t e d  

f o r  t h e  p r e p a r a t i o n  o f  b l e n d e d  RTS b e v e r a g e .  T h e  p l e a s i n g  c o l o u r  

a n d  i n t e n s e  f l a v o u r  o f  p i n e a p p l e  a n d  l ime  i s  f o u n d  m o s t  s u i t a b l e  

f o r  b l e n d i n g .  

3.3.2. Wine : T h i s  is  a f r u i t  j u i c e  w h i c h  h a s  u n d e r g o n e  a l c o h o l i c  

f e r m e n t a t i o n  by,  y e a s t  a n d  t h e  p r o d u c t  c o n t a i n s  v a r y i n g  a m o u n t s  o f  

a l c o h o l .  T h e  p r e s e n c e  o f  l a r g e  a m o u n t  o f  s u g a r  i n  p a s s i o n  f r , u i t  

e n c o u r a g e s  i t s  u t i l i z a t i o n  i n  t h e  p r o d u c t i o n  o f  w i n e s .  B a n a n a  a n d  

p i n e a p p 1 . e  w e r e  u s e d  f a r  b l e n d i n g  w i t h  p a s s i o n  f r u i t ,  i n  o r d e r  t o  
neN 

g e t  a n  e n t i r e l y , - , f l a v o u r .  

3 . 3 . 3  J e l l y  : F o r  t h e  p r e p a r a t i o n  o f  j e l l y ,  p e c t i n  i s  t h e  m o s t  

e s s e n t i a l  c o n s t i t u e n t .  R a m a d a s  (1988) f o u n d  t h a t  r i n d  o f  p a s s i o n  

f r u i t  i s  r i c h  i n  p e c t i n  w h i c h  i s  o t h e r w i s e  L i t t e r  i n  t a s t e  a n d  

w i t h  a l i g h t  c o l o u r .  F r u i t s  l i k e  b a n a n a  a n d  p a p a y a  w e r e  used as  

b l e n d s  t o  p r o v i d e  t h e  much n e e d e d  c o l o u r  a n d  f l a v o u r  a p a r t  f r o m  

t h e  p e c t i n .  A l o w  c o s t  j e l l y  c a n  b e  p r o d u c e d  u s i n g  p a s s i o n  f r u i t  

r i n d  w h i c h  w o u l d  o t h e r w i s e  g o  a5 a , w a s t e .  



3.4. Standardization of fruit p r o d u c t s  

3 . 4 .  I S e l e c t i o n  i ~ f  d i f f e r e n t  p r o p o r  t i o n  f o r  t h e  p r e p a r a t i o n  o f  
p r o d u c t s  

The f r u i t  products v i z .  HTS b e v e r a g e ,  wine and j e l l y  were  

prepared  by s e l e c t i n g  v a r i o u s  p r o p o r t i o n s  (Table I). 

TABLE -1 

Standardization of the products ................................................................ 
Products I I I1 111 
---------!------------------------------------------------------ 

! a:b:cC aral:b:c a:a2i b:,c 
I 

RTS 1 1:2:6 1:1:1:8 I: I :2:8 
beverage: 

! 1:1:5 1:1:208 131:2:10 
I I 

: 1:1;2 I t2:2:8 2:1:3:10 
I 

J 

: 1:2:4 2:1:2:10 2:1:3:12 
---------;-------------------------------------------------------- 

I aPb:c a:a3:b:c a:albtc 
I 

Wine : 1:lZl 1:1:2:2 1:1:2:2 
1 

: 1:1:2 3:1r4:4 3: I :4:4 
---------:--------------------------------------------------------- 

4 
I a 3b:c a4:a3:b:c a4:a5:b:c 
1 

J e l l y  : 2:1:8 l:l:l:8 1:l:l:B 
: 
: 1:3:4 3: I :6r I6  3: 1:6: 1 6  .................................................................. 
a - passion fruit 1 

a - pineapple 
b - sugar 2 

a3 -'lime 
c - water a -.banana 

a4 - passion fruit rind 



3.4.2  Preparat ion o f  t h e  products  
\ 

3.4.2.1 P r e p a r a t i o n  o f  RTS Beverage 

Steps followed in the preparation of RTS beverage are 

presented in flow chart (Fig2) 

3 . 4 . 2 . 1  C u i l e c t i u r t  o f  f r u i t s :  

ficcording to Ranote (1982) to obtain a high quality product 

free from bitterness, harvesting must be planned and scheduled 

according to processing maturity. Decayed/darnaged fruits did 

nut yield good juices. The fruits were collected from the 
* 

instructional Farm of the Colle.ge of Agriculture, Vellayani and 
1 

from adjacent private farm. 

3.4.2.  I E x t r a c t i o n  o f  juices 

White mucilagenous materlals and seeds are the undesirable 

constituents in the juice which are to be avoided as. far as 

possille. During extraction, the juice wet$ not unduly exposed 

to air. Though rr~echanical extraction and centrifugal extraction 

can be used for the extraction of juice from passion fruit, in 

t h e  present study fresh juice was extracted manually. The fruits 

were washed thoroughly and halved with stainless steel. knives and 

mucilagenouti yellow matter was scopped out with a spoon. 



Fig 2 

FLOW CHART FOR THE PREPGRATION OF RTS BEVERAGES 

--- > econorr~ic  anil v a r i e t a l  
f a c t a r  

p h y s i c a l  p r e p a r a t i o n ,  
b r u s h i n g ,  w a t e r ,  s p r a y .  

I 
C u t t i n g  

I 

S c o o p i n g  o u t  t h e  p u l p / c r u s h i n g  i n t o  p u l p  

--- 

w. 

C l e a r  f r u i t  j u i c e  -- > A d d i t i o n  o f  
i. c l e a r  S u g a r  s y r u p  



Fruit juice after extraction contains varying amauntti of 

suspended matter which contained of broken fruit tissues, seeds 

and skin in colloidal suspension. The coarse particles in 

suspension in the juice were removed by straining through muslin 

cloth and by sedimentation. The presence of these constituents 

causes deterioriation in the quality of final product. && k h  

itn 7, It was also found to be more 

nutritious than the clear juice. For t h e  preparation of blended 

RTS beverage, the juice of pineapple and lime were used. The 

juice was extracted and suspension was removed by  straining 

through muslin c'loth. 
i 

3 . 4 . 2 .  I F o r m a t i o n  o f  t h e  p r o d u c t  

Required proportion of sugar and water were mixed and 

heated. According to Ashurst (19061,  sugar is a principal 

component fo.r the forn~ulation of the beverage. Sugar contributes 

. . flavour, sweetness mouthfeel, b&&y , and 

facilitates water absorbtion. Water contributes bulk and mass 

and is a solvent carrier and thirst quencher. 





The dirt layer on top of the syrup was skimmed off. The 

syrup was cooled slightly and filtered through muslin cloth. The 

clean syrup was hlended with the juice of pineappl.e/lirr~e. 

Kuo et d. (.1995) indicated that thermal processing of passion 

fruit juice would causes considerable flavour loss. Use of 

colouring substance was found unnecessary since the pure passion 

fruit juice itself imparted rich yellow colour. Addition of 

citric acid was not required since the acidity level in t h e  

original juice was adequate. 

3.4.2:l f i l l i n g  q 

The sterile glass bottles wgre used to fill the prepared 
f l  

J 

juice leaving to about 1.2 - 2.5 cm of head space. The Lottles 

w e r e  washed, dried, labelled and stored in cool and dry place for 
in ATS 

shelf life studies. Sedimentation & WS a c c ~ r s ~ d u r i n g  storage, 

however it resun~es attractive appearance upon 5hak:ing of tott ler; 

prior to serving. 

3.4.2.2 Preparation o f  wine 

- 
Step discussed in the wine making procedure are presented in 

Fig 5 



3.4.2.2 S e l e c t i o n  o f  f r u i t  :- Firm ripe pasn;j.on fruits were 

selected. They were washed thoroughly to remove the micro 

organisrr~ and other extraneous matter which would otherwise 

contaminate the product. 

3.4.2.2 F o r m u l a t i o n  o f  t h e  P r o d u c t : -  T h e  fruits were halved and 

the required yellow mucilagenous pulp, along with the brownish 

black seeds were scooped out with a spoon. For the preparation 

of blends of wine, fruits like banana and pineapple were taken 

and cut into rr~ediurr~ size pieces. 

The fruits with water and sugar in the proportions selected 
* , 

were kept sealed in ceramic pots (Bharani). 59 of yeast 
i 

( S a c c h a r o m y c e s  c e r e v i s i a e )  was added as a starter. Cerarr~ic pots 

were sealed and kept for fermentation. According to Asgar ( . 1 Y Y 2 ) ,  

yeast play an irrtportant role in the fermentation of various 

beverages and several species are being increasingly used in 

beverage fermentation industry. 

According to Sreekantaiah (1966), out of different strains 

of yeast Saccharomyces  c e r e v i s i a e  v a r .  e l l  i p s a i d e s ,  in the most 

suitable and Lest one for fermentation of grapes. 



F i g  S 

FLOW CHART FOR THE PREPARATION OF W I N E  

Selection of fruits --> econorr~ic and 
factors 

Cleaning --> Physical seperation, 

Cutting / scooping out t h e  p u l p  

Addition of sugar and yeast innaculum 
I 

Fermentation (21 day s )  

Fi I. t rat i on > seeds and skin 

r 

Battling 

Maturation 
L 

varietal 

brushing 
water .;[>ray 



3 . 4 . 2 . 2  E s t r a t i u n  and f i l t e r a t i o n f  After 21 days when the 

fermentation was over,the clear wine was syphoned from the 

cerarr~ic pots -and filled into bott1es.A~ reported by Vradis (1993) 

the character provided by alcohol are the heat in rr~outh and 

fullness in body. 

3 . 4 . 2 . 2  M a t u r a t i o n  and A g i n g : -  The bottles were sealed airtight 

to exclude air. Ln course of time the wine matures . According 

to Revilla (1993), the fining or clarification of wine is one of 

the stabilisation processes which are carried out in cellars 

after the fermentation is finished. This process may reduce the 

number of substpnce which may appear in the wines, and that may 

originate undesirable precipitates. 1 

Arnerine (1970) reported that usually wine fining a n d  other 

stabilisation process lead to clear, stable wine for satisfactory 
, 

rrtarketing. 

2.4.2.3 Preparation o f  Jelly 

Steps followed for the pre~laration of jelly are presented in Fig 6. 

3 . 4 . 2 . 3  S e l e c t i u n  o f  f r u i t : -  The passion fruit selected 

wassufficiently ripe but not over ripe. According t o  



Siddappa (1906), the rirrds of slightly under ripe fruits yei1.d 

more pectin than aver ripe fruits. During ripening the pectin 

present in it decomposes into pectic acid and sugar. 

The rind which was the waste product obtained after the 

preparation of RTS beverage and wine was utilized in jelly 

making. After taking out the fruit pulp, rind was used without 

any delay for jelly making. If kept for longer time, the 

rind loses its moisture and becomes shrivelled and it also causes 

the degradation of pectin (Siddappa, 1986). 

3.4.2.3 Preparation of fruit rind . It was necessary to remove 

the outer yelldw portion of the peel to get the jelly free from 
J 

excessive bitterness. The rinds were the cut out into thin 

slices so that the pectin extracted easily. I n  the 

preparation of llended jelly the fruit like banana and papaya 

were cut out into small pieces and used along the rind for 

extra~ting pectin 

3.4.2.3 Extraction of pectin. The rind of the passion fruit and 

water were taken in the proportion suggested for the extraction 

of pectin. A large quantities of water for extraction should he 

avoided. Excessive dilution of pectin would necessitate prolonged 



boiling which in turn would reduce the jelly strength 

(Siddappa, 1986). Citric acid was added to adjust the pH. fi 

second extract was taken and it was combined with the first 

extract. The extraction was done in a stainless steel container. 

3.4.2.3 S t r a i n i n g  and C l a r i f i c a t i o n .  The pectin extract was 

clarified by passing through muslin cloth folded several times. 

The cloth containing the fruit extract was not squeezed because 

otherwise the pectin will not be clear due to particles passing 

through the pores of the cloth. The pectin extracts was allowed 

to settle overnight and the supernatent liquid was drained off. 

. 
3.4.2.3 F"ormu1ation o f  t h e  p r o d u c t .  Sugar was mixed with the 

J 

fruit extract and when it started boiling the m i ~ u r e  was stirred 
@indin 

to ensure complete dissolution. T*Lsg lbCq moisture by addition of 

solutes such as sugar also prevents growth of micro organis~~s 

and helps to preserve foods (Mudamhi, 1991). During boiling, the 

scum which rises to the top was removed from time to time. It 

was occassionally stirred to prevent sticking to t h e  sides of the 

pan and also to remove dissolved air. 

Determina t inr ,  o f  end p i > i r i t  o f  . i e I l y  The  end point was d;?termined 

by sheet/flake test (Siddappa, 1986). A small portion of jelly 

liquid was taken into the large spoon, cooled s1ightl.y and 



Fig 6 

FLOW CHART FOR THE PREPARATION O F  JELLY 

Selection of fruits rind/fruits s 
Cleaning / peeling 9 

> Addition of 
citric acid 

Extraction of pectin 

'* 

hddition of sugar and preservatives 5 
End point determination --- [I > Sheet/Flake 

test 

Bottling I/ 





allowed to drop off. When the jelly falls in the form of sheets, 

the end point is denoted and it required no further concentration. 

3.4.2.3 Filling The sterile glass bottles were filled with jelly 

in liquid form, leaving about .1.2-2.5 cm of head space. The the 

bottles were closed with sterile lids and were cooled and was 

labelled. bottles were then kept for shelf life studies. 

3.5 Analytical work carried out 

3.5. .1 ' ~ s s e s s m e n  t of chemical and nutritional 'constituents i n  'the 

pr i > d ~ l : t .  

'+?he fceshl; prepared. RTS beverage, wine and jelly were 

analysed for pH, acidity, total sugar, total soluble solids, and 

vitamin C. . In addition to the above the wine was also analysed 

for alcohol percentage and residual sugar. 

fill the samples were drawn randomly in required quantities 

(duplicate) for analysis. The sampling procedure is given below: 

Liquid sample. Frqm liquid san~ple like wine and in RTS beverage, 
. 

. I 0  rnl of the sample was taken for analysis. 
...% 

Solid Sample From solid sample like jelly .I0 -- gm of the sample 

was weighed and taken for analysis. Products were analysed for 

various constituents as detailed below 



I 
Constituents I 

I Standardization method 
----------------------------!--------------------------------- 

I 

Acidity I AOAC ( .1960) 
I 

Total soluble solids I 
I Renganna (.I9771 
I I 

PH I 
I Renganna (4928) 
I 

Total Sugar 1 AOAC ("1960) 
I I 

Vitamin C I Sadasivan &. (.1984) 
I 

Alcohol percentage I Hart ( .I971 ) 

I 
Residual sugar I I AOAC (1960). 

I I 



3 .5 .2  Assessment o f  o r g a n o l e p t i c  q u a l i t i e s  

;I! 
The organoleptic qua1 ities of the products waSeevaluated by 

a taste panel irrlrrlediate1.y after the preparation of products. The 

panel members for acceptability trials at the laboratory level 

were selected b9en1pl.oying the triangle test as suggested Ly ' 

Jellinck (.1964). Evaluation card for triangle test is presented i 
in Appendix . In the triangle test, three sets of sugar, 

solutions of different concentrations were used. Of the three 

sets, two sol.utions were of identical concentration and rr~emhers 

were asked to.identify the third sample which is of different 

concentration. (A small highly sensitive panel would usually give 

more reliable results than large less sensitive groups, 

(Mahony, '1985). Thus ten members were selected as judges for the 

present acceptability trials.? 

 he products prepared were kept in clear plateslclear 

glasses so that the judges could see the colour and appearance 

very clearly;) The panel rr~enbers were not oriented about the type 

1' of blend in each variation. According to Renote A. ( . 1 Y 9 2 ) ,  
h 

the RTS beverage was found to be tiighly acceptable when assessecl 

in chilled form hence HTS beverage and wine were served chilled. 



-< 

*r t .~e  p r o d u c t s  w e r e  e v a l u a t e d  1sae;ed o n  t h e  v a r i o u s  c l ~ l a l  j. t y  
-- 

a t t r i b u t e d  v i z .  a p p e a r a n c e ,  f l a v o u r ,  c o l o u r ,  t a s t e ,  ' t e ~ t u r e ,  

c l a r i t y  a n d  o v e r a l l  a c c e p t a b i l i t y .  T h e  S c o r e  C a r d  d e v e l o p e d  f o r  

t h e  s t u d y  i s  p r e s e n t e d  i n  t h e  A p p e n d i x .  W a t e r  w a s  p r o v i d e d  f o r  

t h e  j u d g e s  f o r  o r a l  r j . n s j . n g  a f t e r  t a s t i n g  e a c h  sa r r tp le  a n d  w-9 

a l l o w e d  t o  r e t a s t e  awl &&? .8~3 mu& t A i t ~  e w  diwkvd t o  rrlake a 

'7 
i l e c i s i o n .  , 

J 

3.5.3 Assessment  of ensurance  o f  FPO requ i remen t  i n  t h e  p r o d u c t s  

P3 
F o o d  s t a n d a r d s  a r e  made  t o  e n s u r e  t h e  q u a l i t y  a n d  - 

* 
s a f e t y  o f  n a t u r a l  a n d  p r o c e s s e d  f o o d  f o r  human c u r r s u r ~ ~ ~ : ~ t i o n  

1 

( S w a m i n a t t i a n .  1988)-) FPO h a s  s p e c i f i e d  min imum p e r c e n t a g e  o f  

t o t a l  s o l u b l e  s o l i d : ;  (1-2s) i n  t h e  f i n a l  p r o d u c t s  o f  t h e  s p e c i a l  

c h a r a c t e r i s t i c s  o f  RTS b e v e r a g e  a n d  j e l l y .  Sirrti l a r  1  y  

frPO s p e c i f i e s  rriinirrlurr~ p e r  c e n t  o f  t h e  f r u i t  i n  t h e  f i n a l  p r o d u c t s  

o n  t h e  f r e s h  f r u i t  b a s i s  ( w / w )  i n  RTS  b e v e r a g e  a n d  j e l l y  

S p e c i f i c a t i o n  was i n d i c a t e d  f o r  t a b l e  w i n e  b y  F P O .  U e t a i l s  

p e r t a i n i n g  t o  t h e  t h r e e  p r o d u c t s  i n  t h i s  r e s p e c t  w e r e  t e s t e d  f o r  

c o n f o r m i t y  o f  F P O  s p e c i f i c a t i o n .  

3.5.4 Assessment of consumer a c c e p t a n c e  o f  t h e  product  

 or c o n s u r n e r  i q u a l i t y  a c c e p t a n c e  t h e r e  i s  s t i l l  n o  s u b s t i t u t e  

f o r  m e a s u r i n g  w i t h  p e o p l e .  P o t t e r  (.1986) i s  o f  t h e  o p i n i o n  t h a t  



u s e  f o r  c o n s u m e r  a c c e p t a n c e  t e s t  g r o u p c ;  a r e  b e t t e r  t h a r i  

i n d i v i d u a l s  b e c a u s e  d i f f e r e n c e s  o f  o p i n i o n  a v e r a g e  o u t .  C o n s i ~ r r ~ e r  

a c c e p t a n c e  s u r v e y  o f  t h e  p r o d u c t s  was c a r r i e d  o u t  i n  o r d e r  t o  

f i n d  o u t  t h e  a c c e p t a b l i t y  o f  t h e  p r o d u c t .  I t  was a s s c ? s s e d  Ly 

5 u i t a G l y  s t r u c t u r e d  S c o r e  C a r d  a n d  a d m i n i s t e r i n g  i t  o n  50 

s u b j e c t s  d r a w n  a t  randorn .  M a j o r  q u a l i t y  a t t r i b u t e s  s c o r e d  b y  t h e  

c o n s u m e r s  o n  a f i v e  p o i n t  s c a l e  w e r e  t a s t e ,  a p p e a r a n c e ,  f l a v o u r ,  

c o l o u r  a n d  c l a r i t y ,  i n  a l l  t h e  t h e e - p r o d u c t s ~  v1.z.  R T S  b e v e r a g e  

w i n e  a n d  j e l l y .  S t r e n g t h  o f  w i n e  a n d  t e x t u r e  a t t r i b u t e  o f  j e l l y  

w e r e  a l s o  s c o r e d .  p h e  t e s t $  w e r e  c o n d u c t e d  as  p e r  t h e  s t a n d a r d i z e d  

p r o c e d u r e  p r e s c ; i b e d  b y  < < ~ m ~ i i n a t h a n  (19743 / i 

3 . 5 . 5 .  Assessment o f  t h e  c o s t  b e n e f i t  a n a l y s i s  o f  the products  

f h c c o r d i n g  t o  How V990). i n f o r r f ~ a t i o n  as a c c u r a t e  a n d  u p  t o  

d a t e  as p o s s i b l e  o n  s u p p l y ,  derrland a n d  p r i c e s  i s  e s s e n t j . a l  f o r  

a n y o n e  d i r e c t l y  i n v o l v e d  i n  t h e  b u s i n e s s  o f  m a r k e t i n g  f r e s h  

f  r u i t . 5 .  O b t a i n i n g  s u c h  i n f u r m a t j . o n s  f o r  t h e s e  c o r r ~ r r ~ o d i t j . e s  i s  

e s p e c i a l l y  c h a l l e n g i n g  b e c a u s e  t h e  way t h e y  w i d e l y  f l u c t u a t e ,  i n  

t h e  p r o d u c t i o n  a n d  u s e  C o s t  b e n e f i t  a n a l y s i s  w a s  c a r r i e d  o u t  7 
b a s e d  o n  t h e  p r i c e s  o f  d i f f e r e n t  i t e m s  d u r i n g  t h e  t i m e  o f  

p r e p a r a t i o n  o f  t h e  p rodr rc t ; ) , ,The  c o s t  c a l c u l a t e d  i n c l u d e d  c o s t  o f  
. ' .  

t h e  f r u i t \  ( p a s s i q n  f r u i t ,  b a n a n a s ,  p i n e a p p l e ,  p a p a y a  a n d  l i m e ) ,  

, s u g a r  a n d  p r e s e r v a t i v e s  u s e d ,  c o s t  o f  t h e  b o t t 1 . e ~  a n d  b o t t l i n g  



c h a r g e .  L a b o u r  c o s t  was a l s o  t a k e n  i n t o  c o n s i d e r a t i o n  w h i l e  

d e r i v i r l g  t h e  i r l d j . v i d u a l  c o s t  o f  t h e  p r o d u c t .  7 
5 

(3.5.6 Asselment o f  s h e l f  l i f e  q u a l i t i e s  o f  t h e  products  

T h e  s h e l f  l i f e  q u a l i t i e s  o f  t h e  t h r e e  p r o d u c t s  w e r e  

a s c e r t a i n e d ,  L a s e d  on  t h e  s h e l f  s t a b i l i t y ,  c h a n g e s  i n  t h e  

c h e m i c a l  a n d  o r g a n o l e p t i c  q u a l i t i e s  a n d  o c c u r a n c e  o f '  n i  c r o l i a l  

i n f e s t a t i o n  i n  t h e  p r o d u c t ,  

3.5.6:l S t o r a y e  o f  t h e  p r o d u c t s :  

P r o d r r c t s  ' w e r e  k e p t  0% a r r ~ b i e n t  c o n d i t i o n s .  D e t a j . 1 . s  o f  t h e  
i 

s a m p l e  k e p t  f o r  s t o r a g e  a r e  g i v e n  i n  T a b l e  2 



TABLE - 2 
Shelf life quantities of the products ................................................................... 

Products Storage Number of 
capacity(m1) bottles ................................................................... 

I. RTS beverage 

(i) Plain passion fruit (Rl) 200 12 

(ii) Passion fruit-pineapple 
blend (R2) 

(iii) Passion fruit-lime blend ( R 3 )  200 ,I2 

2. Wine 

ti) Plain passion fruit ( W l )  250 I t 3  
* , 

(ii) Passion fruit-banana 
blend (W2) 250 1'8 

(iii Passion f ruit-pineapple 
blend ( W 3 )  250 

3. Jelly 

ti) Plain passion fruit rind 
jelly (Jl) 200 

(ii) Passion fruit rind-banana 
jelly (J2) 200 

(iii) Passion fruit rind-papaya 
jelly (J3) 200 A0 ................................................................ 



f 
3.5.6.2 Changes  i n  t h e  c h e m i c a l  and  or y a n o l e p t i c  q u a l i t i c ? : ?  ~ j u r i n g  

Changes in the chemical constituents viz. pH, acidity, 

total soluble solids, total sugar, and vitamic C and alcohol 

percentage (wine) were assessed during storage period, drawing 

samples in duplicate. Changes in the organoleptic qualities of 

the products were ascertained through the panel of judges. These 

tests were conducted monthly in the case of wine and weekly in 

RTS beverage and jelly. 7 

The products prepared were assessed for microbial 

contamination viz. bacteria, fnngua and yeast. ,For the detection, 

nutrient agar, potato dextrose agau' and maltose e:ctract were used 

% * respectively. these tests were conducted monthly in the case of 
* 

wine and weekly in RTS Leverage and jelly 

". 
3.5.7 Statistical analysis o f  the data 

\fill the above said observations were statistically 

analysed. The CUD was usecl a.; the prograrr~rrtr. for the statistical - 
analysis. CII values were corr~~luted at .I5 per cent level of 

significance in order to cornpare the rrleans of the effects 7 



RESULTS 
AND 

DISCUSSION 



Salient findings of the study entitled "Developmen t, 

d i v e r r i f i c a t i o n  and s h e l f  l i f e  s t u d i e s  o f  p a s s i o n  f r u i t  p r o d u c t s "  
6 

are presented and discussed under the following headings I -  

4.1 Assessment of the standardisation procedure5 undertaken. 

4.2 Assessment of chemical components in the fresh products. 

4.3 Organoleptic assessment of the fresh products. 

4.4 Assessment of the changes in chemical components of the 

products during storage. 

4.9 Changes in the organoleptic qualities of the products during 
I 

storage. 
A 

4.6 Assessment of microbial contamination of the products during 

storage. 

4.7 Assessment of the products for FPO standards. 

4.8 Assessment of cost benefit analysis of the products. 

4.9 Assessment of consumer preference of the products. - 



4.1 Assessment of the standardisation procedures undertaken. 

Various proportions were tried out for t h e  standardisation 

of the products. The ingredients selected for t h e  formulation of 

the products were based on the local availability, nutritional 
, 

value, economical significance, shelf life qua1 ities 

acceptibility and easiness for processing and digestibility. 

Based on the organoleptic assessment, the proportions which 

secured highest scores were selected for product developrr~ent. 

The mean scores obtained for different properties . and 

combinations and a r e  presented in t h e  Tables 3,4, and 5. 

fis indicat'ed in the Table 3 the overall acceptability (score!s 

of B2, B 7  and Bq0 were found t o  be the highest with an oveiall 

acceptabilities score of 4.1, 4.6 and 4.5 respectively. 

Judicious mixing u p  of t h e  ingredients in these proportions w a s  

found t o  be organoleptically acceptable t o  t h e  panel members. 

Sugar and water a r e  the essential constituent of R T S  Leverage 

besides the fruit and it gave sweetness a s  well a s  body t o  the 

R T S  beverage. If the concentration of the sugar is high with 

relatively less amount of water or vice versa, it would result in 

low scores for the products. Though BJ, B g  and Bg had secured 

high scores (5.0 each) for appearance, the overall acceptability 



T A B L E  3 

Acceptability levels (mean scores) of R T S  beverage 

PF: Passion Fruit; PA: Pineapple; B: Blends; 0A:Overall Acceptability. 

Attri- 
butes 

Taste 

Appear- 
e n i e  

Flavour 

Colour 

Clarity 

0 A 

PF-Lime R T S  beverage ( R 3 )  
P F  : Lime : S u g a r  : Water 

Plain PF R T S  beverage(R1) PF-PA R T S  beverage(R2) 
P F  : Sugar : water PF : PA : Sugar : water 

B12 
2:1:3:12 

2.7 

3.3 

3.2 

2. I 

2.2 

2.7 

b 1 0 - - - 
.1:.1:2:?0 

Y 

4.9 

5.0 

4 . 8  

4 .9  

2.9 

4.5 --- 

Ec.1 
1:2:6 

1.2 

3.9 

2.0 

3.0 

1.2 

2.6 

E .I-I 
2:1:3:10 

2.51 

3 .9  

3.0 

3.0 

1.2 

2.7 

E2 
1:.1:5 

4.4 

4.3 

4.2 

5.0 

2.6 

4.1 
--- 

B5 
1:.1:1:8 - 

2.3  

3.2 

2.0 

3.0 

1.2 

2.3 

E3 
1:.1:2 

2.3 

5.0 

2.8 

3.9 

2.0 

3.2 

b4 
1:2:4 

2.5 

3.2 

3.1 

3.2 

1.3 

2.7 

B6 
1:.1:2:8 

1.2 

3.9 

2.0 

2.2 

1.4 

2.1 

87 - 
.1:2:2:8 

5.0 

5.0 

5.0 

5.0 

3.0 

4.6 
--- 

B8 
2:1:2:10 

2.5 

5.0 

2.6 

3.9 

2.6 

3.9 

B9 
.1:1:2:8 

1.2 

5.0 

3.1 

3.9 

2.9 

3.2 

-- 



scores were found to be low because of low scores ohtained for 

the other iuality attributes viz. taste, flavour and clarity. 

Acceptability levels of wines a r e  presented in Table 4 When 

the two pro&turts from plain passion fruit, (Bq and B2) were 

compared, Bq secured higher scores for overall acceptability 

(3.4). According to Kordylas (1990), the overall acceptability 

depends on the concent rat ion or arr~ount of particular 

components,the nutritional. and other hidden attributes of a food 
, 

and its palatability or sensory quality. Bq secured high scores 
H 

over b2. Excessive dilution of B2 resulted in low scores for all 

the quality atZributes viz. taste, appearance, flavour, colour and 

strength except for clarity attribute. J 

When the blends of passion fruit-banana wine (I33 and B4) and 

blends of passion fruit-pineapple wine (Bg and B 6 )  were 

compared,the blends B4 and I36 secured high scores over b3 and Bg 

respectively. In blends b4 and b6, the passion fruit pulp was 

three times the quantity present in B3 and I35.Since passion fruit 

impart intense flavour and rich colour, the scores for 

appearance, flavour and colour were cornparative1.y higher.Use of 

high amount of sugar, resulted in high scores of taste and 

strength in the wine. 



TABLE - 4 

Accep'tability levels (mean scores) of wine 

. 

PF: Passion fruit; B: blend; OA: Overall acceptability; PA: Pineapple 

Quality 
Attributes 

T a s t e  

Appearance 

Flavour 

Colour 

Clarity 

Strength 

OA 

Plain PF wine(W1) 
( P F  : Sugar : water) 

E .1 
(1:q:I) 

4.4 

3.0 

3; 0 

5.0 

2.0 

2.8 

3.4 

B2 
(.1:.1:2) 

2.0 

2.3 

1 . 2 
3.6 

3.0 

2.6 

2.5 

PF-banana wine (W2) 
(PF :banana: Sugar: water) 

PF - PA wine(W3) 
(PF: PA: Sugar: Water) 

E3 
( 1:1:2:2) 

2.8 

2.3 

2. I 

1.6 

3.0 

3.0 

2.5 

E5 
(.1:.1:2:2) 

2.3 

2. I 

2.0 - 

1.8 

2.7 

2.9 

2.3 

84 
(3: 1:4:4) 

4.7 

3.0 

4.0 

4.0 

4.0 

3.2 

3.8 

B 6  
( 3 :  1:4:4) 

4.5 

3.0 

3.0 

3.0 

3.0 

3.0 

3.4 



TABLE - 5 

Acceptability levels (mean scores) of jelly 

PF: Passion fruit; E: blends; CIA: Overall acceptability; PA: Papaya 

\ 

Quality 
attributes 

Taste 

Appearance 

Flavour 

Colour 

Te:< tu r e 

0 A 

PF-banana jelly (j2) PF-PA papayajelly(j3) 
(PF :banana: Sugar: water) (PF: rind-papaya Sugar:Water 

B 3  
( 1:.1:1:8) 

2.7 

3.6 

2.3 

3.0 

2.2 

2.8 

Plain PF jelly(j.1) 
(PF : Sugar : water) 

El 
(1:3:4) 

4.1 

4.4 

4.2 

4.0 

4.1 

4.2 

B 2  
(2: 1:8) 

3.2 

2.6 

3.7 

3.1 

2. I 

2.9 

E6 
(3 :  .1:6:l6) 

4.6 

4.7 

4. '7 

4.9 

4.9 

4.8 

E4 B5 
(3:1:6:16) (1:1:.1:8) 

5.0 

5.0 

5.0 

5.0 

4.7 

4.9 

2.5 

3.2 

2.0 

3. I 

2.0 

2.6 



As indicated in the Table 5 ,  in the plain passion fruit rind 

jelly the blend H A  obtained high scores for all the quality 

attributes when corr~pared with B2. This rrlay be due to the large 

proportion of water added in B2. According to Siddapya (?SHb), 

addition of large quantity of water for extraction should be 

avoided, because excessive dilution of pectin would necessitate 

prolonged boiling which in turn would reduce the jellying 

strength. Thus the blend B2 secured low scores for appearance and 

texture attribute. Y 

When the blends of passion fruit rind-banana jelly ( B 3  and 

Bq) and passion fruit rind-papaya jelly (Hs and B6) were 
1 

compared, the blends B4 and B6 secured high scores over B3 and E5 

respectively. The gel srength may be prepared by the proper 

combination of sugar, water, acid and pectin. In B4 arr~d B6 the 

proportions were found to be most ideal. Increase in sugar 

accelerates the gel strength and setting of jelly due to 

increased hydration. Low amount of water in B3 and Bg resulted in 

low score for appearance, colour and texture. ~ c c o r d i n ~ j  to 

Siddappa (1986), if the water added is too small, the pectin 

extract will be viscous, cloudy and difficult to clarify. 



Thus based on the organoleptic and overall acceptibility 

following proportions were selected for t h e  preparation of 

different products utilising passion fruit. 

TABLE 6 

4.2 Assessment of the chemical components in the fresh products 

According to Potter (1986),the knowledge of the 

constituents of foods and their properties is the basis 'of the 

understanding o f  food science. The chemical components present 

in the fruits are sugars, acids, total soluble solids ( T S S ) ,  

I .  Proportions selected for product development 

vitarrlins, rr~inerals, pigments, polyphenols and enzymes. Analysis of 

the chernical constituerlts in the products provicle valuable 

information about the nature of the product and their 

k 

I 

2 

3 

PF: Passion fruit; Pa: Pineapple: P: Papaya: B: Banana, L: ~ i m e  

RTS beverage 

1: 1: 5 
(PFtSugar:water) 

2: I: 2r 10 
(PF:Pa:Sugar:Water) 

2: I: 3: I0 
(PF:L:Sugar:Water 

Wine 

1: 1: I 
(PF:Sugar:Water) 

3: I: 4: 4 
(PF:B:Sugar:Water) 

3: I: 4: 4 
(PF:Pa:Sugar:Water 

Jelly 

.I: 3: 4 
(PF rind:!$gar:Water) 

3: I: 6 :  16 
(PF rind:B:Sugar:Water) 

3: I: 6: 16 
(PF rind1P:Sugar:Water) 



susceptibility to deterioration. Analysis was carried out with 

respect to pH, acidity, total sugar, total soluble solids ( 7 S S ) ,  

alcohol percentage and vitamin C in the products prepared in the 

study. 

4.2.1 Assessment o f  chemical c o n s t i t u e n t s  i n  RTS beverage  

Cherr~ical constituents of the three types of fresh samples 

of R T S  were assessed, results of which are presented 

in the Table 7 
I 

T A B L E  - 7 
Chemical constitdents o f  fresh RTS beverages 

Type of PH EIcidity TSS Total sugar Vitamin d 
product citric acid/g i% . P, % ............................................... --------------- 

v 
R l  3.50 0.16 14.00 13.60 6.00 

Chemical constituents of the fruit and the fruits used for 

blending will influence the chemical constituents of the RTS 

beverage prepared. According to Renganna (1977), pH is a measure 

of active acidity which influences the flavour or palatability of 

. a product ind affect the processing requirerr~ents. pH of the 



product varied according to the acidity of the product. T h e  pH 

af RTS beverage during the first week ranged between 2.83-3.62. 

Annapurana (1977) observed that physico-chemical analysis of RTS 

beverage prepared from passion fruit showed a n  acidity value of 

0.70. Passion fruit, pineapple and lime were found t o  have pH of 

2.80, 3.65 and 1.80 respectively. S i n c e  the pH of pineapple was 

high, the product passion fruit-pineapple blend ( R 2 )  had slightly 

h i g h  value of pH (3.62) followed by plain passion fruit RTS 

beverage (3.50). Passion fruit-lime had a low value of pH (2.83) 

a s  the pH of lime w a s  a s  low a s  q.80. pH of the three RTS 

beverage was found to be 3.50 in plain passion fruit RTS 

Leverage, 3.62 in passion fruit-pineapple RTS beverage and 2.83 

in passion fruit-lime RTS beverage. Determination of pH redeals 

the acidity and alkalinity of t h e  product which in turn gives a 

positive indication of deteriorative change in the product. 

Physico chemical analysis of RTS beverage prepared from passion 

fruit showed a pH of 3.9 (Annapurna, 15'77 ) .  According t o  

Ranote (1993), RTS beverage prepared from Kinnow mandarin had a 

pH of 4.00. Carbonated passion fruit drink showed a pH of 3.25 

(Khurdiya, 1994). 



T h e  a c i d s  o c c u r r i n g  i n  l a r g e  a m o u n t s  i n  f r u i t s  a r e  c i t r i c  

a c i d  a n d  m a l i c  a c i d .  Many o t h e r  o r g a n i c  a c i d s  a l s o  o c c u r  i n  

small a m o u n t s  i n  f r u i t s .  T h e  a c i d i t y  o f  t h e  t h r e e  t y p e s  o f  RTS 

b e v e r a g e  was f o u n d  t o  r a n g e  f r o m  0.15 - 0.17. T h e  v a r i a t i o n  
slue 

i n  a c i d i t y  w a s  t o  t h e  d i f f e r e n c e  i n  t h e  a c i d i t y  o f  f r e s h  p a s s i o n  f i  
f r u i t ,  p i n e a p p l e  a n d  l i m e  w h i c h  a r e  5:19 ( R a m a d a s ,  . 1 9 8 8 ) ,  0.72 

a n d  5.9 ( S w a m i n a t i o n ,  1979) r e s p e c t i v e l y .  T h e  a c i d i t y  o f  p a s s i o n  

f r u i t - l i m e  RTS b l e n d  was f o u n d  t o  b e  t h e  h i g h e s t  (0:17) f o l l o w e d  

b y  p l a i n  p a s s i o n  f r u i t  RTS L e v e r a g e  (0 .16)  a n d  p a s s i o n  f r u i t -  

p i n e a p p l e  RTS b e v e r a g e  (0.15).  M a s k e r  (1991) o p i n e d  t h a t  t h e  RTS 

b e v e r a g e  f r o m  p h a l s a  f r u i t  s h o w e d  a n  a c i d i t y  v a l u e  o f  0 . 4 2 .  

T o t a l  s o l u b l e  s o l i d  ( T S S )  v a l u e  i s  d e f i n e d  as t h e  a m o u n t  o f  
1 

s u g a r  a n d  s o l u L l e  m i n e r a l s  p r e s e n t  i n  t h e  f r u i t  a n d  v e g e t a b l e  

e x t r a c t s .  T h e  t o t a l  s o l u b l e  s o l i d  o f  t h e  f r e s h  f r u i t s  when 

a s s e s s e d  was f o u n d  t a L e  6.0,  9.0 a n d  19.0 r r s p e c t i ' v e l y  i n  

p a s s i o n  f r u i t ,  p i n e a p p l e  a n d  l i m e .  T h u s  p a s s i o n  f r u i t - l i m e  b l e n d  

( R 3 )  was f o u n d  t o  h a v e  a h i g h  TSS (18.6) f o l l o w e d  b y  p l a i n  

p a s s i o n  f r u i t  RTS  ( 1 4 . 0 0 )  a n d  p a s s i o n  f r u i t - p i n e a p p l e  b l e n d  

( 1 2 . 4 5 ) .  A c c o r d i n g  t o  A n n a p u r n a  (1977),  t h e  TSS o f  HTS b e v e r a g e  

f r o m  p a s s i o n  f r u i t  w a s  l 4 . 0 0 .  RTS p r e p a r e d  f r o m  b e r  f r u i t  was 
I 

f o u n d  t o  have  a TSS o f  15 p e r  c e n t  (Kadarn,  1991). T o t a l  s o l u b 1 . e  

s o l i d s  o f  RTS p r e p a r e d  f r o m  K i n n o w  m a n d a r i n  w a s  f o u n d  t o  b e  .15.00 



as r e p o r t e d  b y  R a n o t e  (1993). S t u d i e s  d o n e  b y  K h u r d i y a  (1994) 

r e v e a l e d  t h a t  t h e  T S S  o f  c a r b o n a t e d  p a s s i o n  f r u i t  d r i n k  w a s  9.65 

A c c o r d i n g  t o  S w a r n i n a t h a n  (1979), t o t a l  s u g a r  c o n t e n t  o f  t h e  

f r u i t s  v a r y  f r o m  3-18 p e r  c e n t .  T h e  s u g a r s  p r e s e n t  i n  t h e  f r u i t  

c o n s i s t s  o f  a m i x t u r e  o f  s u c r o s e ,  f r u c t o s e  a n d  g l u c o s e .  T h e  t o t a l  

s u g a r s  f o u n d  i n  p a s s i o n  f r u i t  w a s  r e p o r t e d  t o  b e  9:16 

( R a m a d a s ,  1988) w h e r e a s  i n  p i n e a p p l e  a n d  l i m e  i t  w a s  f o u n d  t o  b e  

l3.7 a n d  2.5 r e s p e c t i v e l y  ( S w a m i n a t t i a n ,  1979). T h i s  a c c o u n t s  f o r  

t h e  v a r i a t i o n  i n  t h e  t o t a l  s u g a r  o f  t h e  t h r e e  RTS b e v e r a g e s  

p r e p a r e d  i n  t h e  p r e s e n t  s t u d y .  T h e  t o t a l  s u g a r  v a r y  f r o m  11.55 t o  

13.60 i n  I R T S  b e v e r a g e  p r e p a r e d .  T h e  t o t a l  s u g a r  o f  t h e  p l a i n  
* 

p a s s i o n  f r u i t  RTS b e v e r a g e  ( R . 1 )  w a s  f o u n d  t o  b e  t h e  h i g h e s t  
J 

(13.60) f o l l o w e d  b y  p a s s i o n  f r u i t - p i n e a p p l e  WTS b e v e r a g e  (12.80) 

a n d  p a s s i o n  f r u i t  - l i m e  RTS b e v e r a g e  1 1 . 5 0  A c c o r d i n g  t o  

R a n o t e  (1993), t h e  t o t a l  s u g a r  o f  RTS p r e p a r e d  f r o m  Kinnow 

m a n d a r i n  w a s  f o u n d  t o  b e  9.95. 

Tt1.e a s c o r b i c  a c i d  c o n t e n t  o f  t h e  f r u i t  v a r i e s  d e p e n d i n g  on  

t h e  t y p e  o f  f r u i t s .  T h e  c i t r u s  f r u i t  i s  o n e  among  t h e  m o s t  

n u t r i t i a u s  f r u i t s  a n d  i s  a r i c h  s o u r c e  o f  v i t a r r ~ i n  C .  

( G o p a l a n  fi &. 1992). T h e  p a s s i o n  f r u i t - l i m e  RTS b e v e r a g e  ( R 3 )  

was f o u n d  t o  h a v e  c o m p a r a t i v e l y  m o r e  v i t a m i n  C (15.50) f o l l . o w e d  

b y  p a s s i o n  f r u i t - p i n e a p p l e  RTS ( l l . 6 0 )  a n d  p l a i n  p a s s i o n  f r u i t  



RTS b e v e r a g e  (6 .00 ) .  RTS b e v e r a g e  p r e p a r e d  frorrl l i m e  t y  

P a l a n i s w a m y  ( . 1 9 7 4 ) ,  s h o w e d  a n  a s c o r b i c  a c i d  c o n t e n t  o f  1 4 . 7 h  

p e r c e n t .  H a n o t e  (1991 r e p o r t e d  t h a t  RTS b e v e r a g e  p r e p a r e d  f rorr~ 

Kinnow m a n d a r i n  s h o w e d  a n  a s c o r b i c  a c i d  p e r c e n t a g e  o f  3.0. 

4.2.2 A s s e s s m e n t  o f  c h e m i c a l  c o n s t i t u e n t s  i n  w i n e s  

C h e m i c a l  c o n s t i t u e n t s  o f  t h e  t h r e e  t y p e s  o f  w i n e s  w e r e  

a s s e s s e d ,  r e s u l t s  o f  w h i c h . a r e  p r e s e n t e d  i n  t h e  T a b l e  8. 

TABLE - 8 

* 
C h e m i c a l  c o n s t i t u e n t s  o f  f r e s h  w i n e  
--------------------------------------------------------------&-- 

Type o f  PH A c i d i t y  TSS R e s i d u a l  V i t a m i n  C A l c o h o l  
p r o d u c t s  ' c i t r i c a c i d / g  ( % , I  Sugar (%)  ( % I  ( % I  ................................................................. 

T h e  c h e m i c a l  c o n s t i t u e n t s  o f  t h e  f r e s h  s a m p l e s  w e r e  a s s e s s e d  

i r r ~ m e d i a t e l y  a f t e r  t h e  p r e p a r a t i o n  o f  t h e  w i n e .  pH o f  t h e  t h r e e  

t y p e  o f  w i n e s  w e r e  f o u n d  t o  b e  3.60, 3.90 a n d  3.30 r e s p e c t i v e l y  

i n  W ? ,  W 2  a n d  W 3 .  V y a s  (1982) r e p o r t e d  t h a t  p l u m  w i n e  s h o w e d  a pH 

o f  3.9; w i l d  a p r i c o t  w i n e  h a d  a pH o f  2.58 whi1.e t h e  w i n e  rnaile 



from undiluted pulp of apricot had a pH of 3.80 (Joshi l990) .  

Vyas (1993) also reported that pH of wines made from Golden apple 

was found to be 4.5. 

Wines prepared showed an acidity of 0.59 - 0.73. The acidity 

of the passion fruit - pineapple wine was found to be highest 

(0.73) followed by plain passion fruit wine (0.63) and passion 

fruit - banana wine (0.59). Studies done by Vyas (1982) indicated 

an acidity of 0.62 in wine made from plum. According to 

Joshi (1990), wines made from wild apricot had acidity value of 

0.75. Acidity of wine from Golden apple was found to be 0.50 

(Vyas, 1993). , 

Analysis of total soluble solids indicated that the f'rest.1 

passion fruit-banana wine ( W 2 )  was found to have high total 

soluble solids (28.6) followed by passion-fruit pineapple wine 

(25.10) and plain passion fruit wine (20.10). V y a s  ( l 9 8 2 )  

reported a TSS of l8.00 in the plum wine while in wild apricot 

wine the TSS was found to be 12.00 (Joshi, 1990). 

The residual .sugar was found to be highest in passion fruit 

- banana wine (4.60) followed by in passion fruit-pineapple wine 

(4.20) and in plain passion fruit wine (3.80). 



Vitamin C found in passion fruit was reported t o  be 

e 
27mg/100g in passion fruit (Rarnadas, 1908) whevas in pineap1.e and 

banana it w a s  found to be 24rng/100g and IOmg/~lOOg respectively. 

Vitamin C w a s  found t o  be highest in plain passion fruit wine 

(6.90) followed by passion fruit-pineapple wine (6.10) and 

passion fruit-banana wine (5.10). 

Alcohol provides body rr~ass,solvent, flavour, moutt~feel, bite 

and punch (Ashurst, 1906).Alcohol per cent was found t o  be 

highest in passion fruit-banana wine (11.00) followed by 

passion fruit-pineapple wine (10.60) and plain passion fruit wine 

(9.00). According to Vyas (1982), plum wine had a n  alcohol 
* 

percentage of 0.0 per cent. Wine produced from Golden apples had 
J 

a n  alcohol percentage of 8.04 (Vyas, l993). 

4.2.3 Assessment of chemical constituents in jelly 

Chemical constituents of passion fruit rind j e l l y  and that 

of blended j e l l y  were assessed. Results a r e  presented in the 

Table 9. 



TABLE 9 

Chemical constituents of fresh jelly 
- -- -- 

Type o f  pH Acidity TSS Total Sugar Vitamin C 
Products Citric acid/g ( % )  ( % I  ( % )  ................................................................. 

J1 3.30 0.55 65. I 0  42.20 2.60 

As per the above table, the pH of the three jell.~ products 

were 3.30 in plain passion fruit rind jelly ( J l ) ,  3.00 in passion 

fruit rind-banana jelly (J2)  and 3:10 in passion fruit rind- 

papaya jelly ( J 3 ) .  Correspondingly acidity of J 2  was found to the 
* 

highest 0.75 in J 2  and lowest in J l  ( 0 .55 ) .  According to 

Siddappa (1986) ,  acid is essential for pectin-gel formation, and 

without it jelly of good taste cannot be rrtade. Slight variation 

was seen in the total soluble solid of the products. TSS was 

found to he highest in J2 (68.05)  closely followed by J 3  (66.00) 

and J l  (65 .10) .  

The vitamin C content of the prepared jelly ranged from 2.6 

to 3.9. The highest vitamin C value (3 .90 )  was noted in passion 

fruit rind-papaya jel.1.y. The values obtained for passion fruit 

rind-banana jelly was 3.90 and that of plain passion fruit rind 

jelly was 2.60. 



'She chemical constituents of all t h e  three products of 

passion fruit viz. R T S  beverage, wine and j e l l y  were compared. T h e  

pH was found to be aln~ost 6an1e in all the three products. -T h e 

lowest value for pH was secured by passion fruit-lime H T S  

beverage (2.83) while thakof passion fruit-banana wine secured 

the highest value (3.90). The acidity value products showed 

rrlarked variation. Arrlong t h e  cliff erent products R T S  beverage was 

found to have low acidity while that of wine and j e l l y  were of 

moderate levels and it showed a range of 0.59-0.73 and 0.55-0.75 

respectively. Among the three products the T S S  of the j e l l y  w a s  

found to be high a s  expected and it w a s  followed by winel and H T S  

beverage. In winds, since the major portion of the total sugar w a s  

converted t o  alcohol, the residual sugar was found in a very lbw 

amount . 

With regard t o  the vitarrlin C content passion fruit-lime R T S  

beverage was found to have moderate amounts of vitamin C followed 

by passion fruit-pineapple RTS. Among the products J e l l y  'had a 

very low vitamin C content. 

4.3 Organoleptic assessment of t h e  fresh products 

Sensory evaluation of food is assumed to be of increasing 

significance a s  this provides inforrr~ation whict.1 rnay be utilized 

for product development (George, 1994).  h he organoleptic qualities 



o f  t h e  p r o d u c t s  c a n  b e  a s s e s s e d  b y  s e n s o r y  e v a l u a t i o n , :  A c c o r d i n g  

t o  Mahony  (19851, t h e  o r g a n o l e p t i c a l l y  a s s e s s e d  s a m p l e s  f o r m e d  a 

t r u e  r e p r e s e n t a t i v e  o f  t h e  p r o d u c t s  d e v e l o p e d  and o r g a n o l e p t i c  

a s s e s s m e n t  s t a n d s  e s s e n t i a l  f o r  t h e  f u r t h e r  d e v e l o p m e n t  o f  Zhe  

p r o d u c t .  A c c o r d i n g  t o  K r a m e r  and T w i g g  ( 1 9 7 0 1 ,  f o o d  q u a l i t y  

d e t e c t a b l e  b y  o u r  s e n s e s  c a n  b e  b r o k e n  down  i n t o  t h e  m a i n  

c a t e g o r i e s  v i z  a p p e a r a n c e ,  t e x t u r e  a n d  f l a v o u r .  

A c c o r d i n g  t o  K r a m e r  (1970), among t h e  v a r i o u s  q u a l i t y  
8 

a t t r i b u t e s ,  t a s t e  i s  t h e  p r i m a r y  a n d  m o s t  i m p o r t a n t  one.  . 

 he f i r s t  i m p r e s s i o n  o f  a f o o d  i s  u s u a l l y  v i s u a l ,  and a m a j o r  

p a r t  o f  o u r  J i l l i n g n e s s  t o a c : c e p t  a f o o d  d e p e n d s  u p o n  i t s  

appearance . )  A c c o r d i n g  t o  B i r c h  (1977). t h e  a p p e a r a n c e  i s  t h e  

compound o f  a l l  i n f 6 r r r l a t i o n  a b o u t  t h e  p r o d u c t  a n d  i t s  

e n v i r o n m e n t  w h i c h  r e a c h e s  t h e  e y e s .  As t h e  c o n s u m e r  p r e f e r e n c e  t o  

a p p e a r a n c e  i s  o n e  o f  t h e  m a j o r  f a c t o r  l e a d i n g  t o  t h e  i n c r e a s i n g  

demand o f  t h e  p r o d u c t ,  i t  i s  v e r y  e s s e n t i a l  t o  k e e p  t h e  

a p p e a r a n c e  o f  t h e  p r o d u c t  q u i t e  a t t r a c t i v e  ( C h r i s t i a n s o n ,  1985). 

A c c o r d i n g  t o  P e t e r s o n  ( 1 9 7 9 ) ,  t h e  r e l a t i o n s h i p  b e t w e e n  c o l o u r  

a n d  o t h e r  s e n s o r y  a t t r i b u t e  a n d  n u t r i t i o n a l  f a c t o r s  o f  f o o d  o f t e n  

e x i s t  b u t  t h e  f a c t  r e m a i n s  t h a t  i f  t h e  p r i m a r y  i m p r e s s i o n  o f  t h e  

f o o d ,  a n d  i f  t h e  t o t a l  c o l o u r  a n d  t o t a l  a p p e a r a n c e  a r e  j u d g e d  

u n a c c e p t a b l e  t h e  f o o d  i s  s u m m a r i l y  r e j e c t e d .  A c c o r d i n g  t o  



Potter (19861, food colour determines quality$, and also function 

as a common index of spoilage. 

All our senses are utilized in the appreciation of flavour 

of the food. According to Heath (.1978), flavour is a substance 

which may be a single chemical entity or a blend of chemicals of 

natural or synthetic origin whose primary purpose is to provide 

all or part of particular flavour or effect to any food or other 

products taken into the mouth. Stillman (1993) stated that 

flavour is seen in several sensations originating from the 

elementation of taste receptors, olfactory receptors and nerve 

fibres registering touch and chemical feelings. Hence flhvour is 
* 

very important and our diet by itself can be unattractive, 
J 

unappreciating and often lacking in intrinsic flavour that it is 

insipid and quite unpalatable. 

According to Matz (19.52) texture has long been recognised 

as an important element in the total sensory impression obtained 

during the consurr~ption of the food. It is beconling increasingly 

evident that some form of texture measurement is highly desirable 

in the grading of nearly all foods. British Standard Institution 

(1975) define texture as the attribute of the substance 

resulting, in the combination of physical property perceived by 

the senses of taste, sight and hearing. Physical properties may 



include size, shape, number, nature and confirmatian of 

constituent structural element. According to Potter ( 1 9 8 h ) ,  the 

range of texture in food is very great and the departure from an 

expected texture is a quality defect. 

Taking into consideration of all the above factors sensory 

qualities of the products under study were evaluated in terms of 

attributes viz. taste, appearance, flavour, colour and texture. 

panel members which constituted ten in nurr~ber assessed the 

organoleptic qualities and the results were based on the .mean 

scores obtained for each quality attribute? 

4.3.1 O r  g a n o l e p t i c  assessment o f  RTS b e v e r a g e  

The three blends o f  RTS beverage prepared were evqluated by 

the panel of ten judges. The mean score obtained is given in 

Table .lo. 

TABLE - 10 
Organoleptic assessment of fresh RTS beverage ................................................................ 

I Mean scores (for quality attributes) : 

Type of : Taste Appear Flavour Colour Clarity : Overall 
products: Rance I acceptability 
--------:----------------------------------------;--------------- 

R1 : 4.4 4.3 4.2 5.0 2.6 1 4.1 
I * I 

R2 I 5.0 5.0 5.0 5.0 3.0 : 4.6 
I I 

R3 I 4.9 5.0 4.8 4.9 2.9 : 4.5 ................................................................. 



The above table indicates that among the three types of RTS 

prepared, in taste attribute score, passion fruit-pineapple blend 

HTS was found to be scored high (5.0) closely followed by passion 

fruit - liqe RTS (4.9) and plain passion fruit RTS beverage(4.4) 

indicating that the pineapple and lime when bl.ended with passion 

fruit produced a rich tdste. In appearance attribute, passion 

fruit-pineapple HTS beveraye(R2) and passion fruit-lime HTS 

beverage (R3) had maximum score of 5.0, while plain passion 

fruit RTS (R?) obtained a rr~edic~rr~ score of 4.3. This is rrtainly due 

to the cloudiness appeared in the juice. The clondiness was 

comparatively less in the blended HTS. The flavour scores o f  

plain passion fruit RTS beverage was found to be low (4.2). This 

rrtay be due to the intense flavour of passion fruit but whei; it 

was blended with pineapple and lime, the scores were found to 

Le more and it was 5.0 and 4.8 respectively in passion fruit- 

pineapple RTS and passion fruit-lime RTS Leverage. 

The colour scores of all the three types of RTS 'beverage 

showed high acceptance among the judges. The scores were found t o  

be 5.0 each in plain passion fruit RTS beverage and passion 

fruit-pineapple RTS beverage closely followed by passion fruit- 

lime RTS leverage(4.Y). This clearly indicates that the rich 

colour of passion fruit juice itself is attractive and it blends 



w e l l  w i t h  p i n e a p p l e  j u i c e  .fiLtri-t. a n d  l i m e  j u i c e .  H o w e v e r  c l a r i t y  

a t t r i b u t e  s c o r e s  o f  a l l  t h e  f r e s h  RTS b e v e r a ~ e ( R ? ,  R2 a n d  R 3 )  

w e r e  f o u n d  t o  b e  l o w  a n d  i t  w a s  2.6,  3.0 a n d  2.9 r e s p e c t i v e l y .  

T h i s  is  a s s u m e d  t o  b e  d u e  t o  c l o u d i n e t i s ,  w h i c h  a f f e c t e d  b o t h  t h e  

a p p e a r a n c e  a n d  c l a r i t y .  T h o u g h  i n  t h e  p r e s e n t  s t u d y  a d d i t i o n  o f  

c l a r i f y i n g  s u b s t a n c e  i s  n o t  e n v i s a g e d ,  t h e  a d d i t i o n  o f  

c l a r i f y i n g  s u b s t a n c e  i m p r o v e  t h e  q u a l i t y  o f  RTS b e v e r a g e .  

/Among t h e  RTS b e v e r a g e s  p r e p a r e d  p a s s i o n  f  r u i  t - p i n e a p p l e  

b l e n d  was f o u n d  t o  b e  t h e  m o s t  a c c e p t e d  RTS  b e v e r a g e  among  j u d g e s  

f o l l o w e d  b y  p a s s i o n  f r u i t - l i m e  b l e n d e d  RTS a n d  p l a i n  p a s s i o n  

f r u i t  R T S  L e v e r a g e )  I t  i s  a l s o  w o r t h  m e n t i o n i n g  t h a t  a l l  t h e  
* 

t h r e e  HTS b e v e r a g e  p r e p a r e d  s c o r e d  a b o v e  4.0 i n  o v e r a l l  
J 

a c c e p t a b i l i t y .  

4 .3 .2  O r g a n o l e p t i c  a s s e s s m e n t  o f  w i n e  

T h e  w i n e s  p r e p a r e d  w i t i s  p a s s i o n  f r u i t  a n d  b i e n d e d  w i t h  o t h e r  

f r u i t s  w e r e  e v a l u a t e d  b y  t h e  p a n e l  m e m b e r s .  T h e  mean  s c o r e s  

o b t a i n e d  a r e  p r e s e n t e d  i n  T a b l e  d . 1 .  



Organoleptic assessment of fresh wine. ................................................................. 
I Mean scores' for quality attributes I 

Type of : Taste hpp-  Flavour Colour Clarity Strength: Overall 
Products l earance l acceptab- 

I : ility 

The above table indicates that among the three types of 

wines prepared, in taste attribute, passion fruit-banana wine 

(W2) scored h'ighest (4.7) followed by passion fruit -pineapple 

wine (4.5) and plain passion fruit - wine (4.4). High stores 

obtained for taste attribute may he due to the presence of 

residual sugar in the wine during the initial stages as reported 

by Amerine (d972). 

According to Singleton (1969), appearance is the important 

feature of wine and the colour, along with its clarity is a good 

indicator of its past, present and future quality. 

hppearance attribute scored comparatively low in all the 

three wines (3.0). This may be due to the fact that the suspended 
b 

fruit particles gave a cloudy look which is not an appealing , 



characteristic of wines. This attribute will be improved during 

storage. According to fimerine (19721, appearance of the wine 

increased gradually during storage. 

Singletone and Ough (1962) reported that the single 

characteristic most important in making wine an attractive 

beverage is the complexity of flavour. The main ingredient in 

wine, decides the particular flavour produced in the wine 

(Maud, 1991). Mean flavour score was found to be 3.0 each in 

plain passion fruit wine and passion fruit-pineapple wine. 

Passion fruit-banana wine was observed to have score of 4.0 

indicating that the above combination scored high in 
* 

flavour. Vyas (1993) reported that wine of pleasing flavour c,auld 

be made from fruits containing tannins. Tannins are present in 

banana and that contributed for the high score in passion fruit- 

banana wine. 

The colour attribute scores in the wines ranged from 3.9 - 
5.0 . Plain passion fruit wine obtained the maxirr~um score of 5.0 

due to the rich yellow colour of passion fruit pulp. Low score of 

3.9 was obtained by passion fruit -pineapple wine. The clarity 

attribute scores ranged from 2.0-4.0. The passion fruit-banana 

wine obtained a high score of 4.0 followed by passion fruit- 

pineapple wine (3.0) and plain passion fruit wine (2.0). Since 



the colour and clarity determine the appearance attribute, the 

low score for clarity and high scores uf colour has resulted in 

the average scores in appearance attribute in the wines. 

The strength of the wine depends upon the alcuhul 

percentage. (Amerine, .1972). The alcohol percentage of passion 

fruit-banana wine was the highest and hence in strength it scored 

the highest(3.2) followed by passion fruit-pine apple wine(3.0) 

and plain passion fruit wine (3.0). Overall acceptability of the 

wines indicated that passion fruit-banana wine (W2) was found. to 

be highly acceptable (3.8) followed by plain passion fruit wine 

and passion fruit-pineapple wine, (score 3.4 each). 
* 

4 .3 .3  U r g a n o l e p t i c  a s s e s s m e n t  o f  j e l l y  J 

Jellies prepared with passion fruit rind as a major 
\ 

ingredient were assessed for organoleptic qualities". Mean 

scores for quality attributes are presented in Table .12. 



TABLE - 12 

Organoleptic assessment of fresh Jelly 
-- 

: Mean scores for quality attribute I 

;------------------------------------------a 

Type of : Taste Appearance Flavour Colour Texture:Overall 
products: :acceptability 

As indicated in the table the taste attribute scores of 

passion fruit rind-banana jelly scored maximum (5.0) closely 

followed by 'passion fruit rind-papaya jelly (4.6) and plain 

passion fruit rind jelly (4.1). Passion fruit rind whidl-I is 

fairly good source of pectin, together with banana produced 

acceptable jelly with good taste. In appearance also the passion 

fruit rind- banana jelly secured rna:tirnurn score of 5.0 which was 

fullowed by passion fruit rind-papaya jelly ( 4 . 7 ) a n d  plain 

passion fruit rind jelly (4..4). The sarrre trend was found in 

flavour and colour attribute, in pasgion fruit rind-banana jelly 

(J2)  with a maximum score of 5.0 . Passion fruit rind-papaya 

jelly also obtained a score of 4.9 for texture attribute closely 

followed by passion fruit rind-banana jelly (4.7). Overall 

acceptability s c o r e s  showed that J2 was found to he highly 



acceptable being secured a high score of 4.9 which was followed 

by passion fruit rind papaya jelly (4.8) and plain passion fruit 

rind jelly(4.2). 

The three different products prepared utilizing passion 

fruits and in combination with other fruits for quality attributes 

were corr~pared. The highest score for quality taste attribute 

(5.0) was obtained by two products viz. passion fruit-pineapple 

RTS beverageland passion fruit rind-banana jelly. Rest of the 

products obtained scores above 4.0. Wine obtained a low score of 

3.0 for appearance while for the other two products (RTS beverage 

and jelly) the scores were well above 4.3. RTS Leverage and jelly 

has almost same range of scores for flavour (4.2-5.0) while it 
1 

was slightly low for wine (3.0-4.0). The colaur attribute scores 

were found to be well above 3.9 in all the three products. 

Results confirrr~s that three type of FITS beverages-and Jellies 

were well acceptable to the judges as evidenced in the results. 

In the case of wines comparatively low scores were secured, for 

\ overall acceptability. Generally taste and other chayacters in 

wine improve only with storage. This may be the reason for low 

acceplability of the fresh wines. 



R1 - Plain passion fruit RTS beverage W1 - Plain passion fruit wine J1 - Plain passion fruit rind jelly 

R2 - Passion fruit - pineapple RT5 beverage W2 - Passion fruit - banana wine W2 - Passion fruit rind - banana jelly 

R3 - Passion fruit - lime RTf beverage W3 - Passion fruit - pineapple wine W3 - Passion fruit rind - papaya jelly 

Fig. 8 .  Overall acceptability of the fresh products 



4.4 S S E S S M E N T  O F  THE CHANGES I N  CHEMICAL COMPONENTS O F  THE 

PRODUCTS DURING STORAGE. 

Chemical components undergo changes when the product are 

stored for a longer period. T h e  changes in the chemical 

components in the processed foods a r e  indicative of the 

deteriorative changer; in the products. Hence the 

periodi cal (weelily/rmontt~ly) assessment of the chemical COlllpOTlellt~ 

of the products a r e  essential. 

4.4. I Assessment of chemical components of RTS beverage with 

storage. 

The changes in the pH of three types of RTS beverage a f e  

presented in the table I 3  

TABLE - 1 3  
Changes in t h e  p H  of R T S  beverage during s t o r a g e  ................................................................. 
T y p e o f  v S t o r a g e  period (in weeks) 
Products I 2 3 4 5 ................................................................. 
R l  3.50 3.49 3.48 3.46 3.42 

(0.30) (0.60) (1.10) (2.20) 

................................................................. 
CD (interaction) : 0.013 
T h e  values in the parenthesis indicate t h e  percentage variation 



The above table indicates that a decrease in pH was observed 

in RTS beverage during storage. Passion fruit pineapple and lime 

was found to have pH of 2.80, 3.65 and .1.80 respectively. The ptl 

of plain passion fruit RTS Leverage (Rl) ranged from 3.50-3.42 
I 

during a period of five weeks and the decrease was accounted to 

he 2.20 per cent. The pH of passion fruit-pineapple RTS beverage 

(R2) ranged from 3.62-3.h0 with a decrease of 0.60 per cent. 

While the pH of passion fruit-liae RT5  beverage ( H Z )  ranged frorr~ 

2.83-2.78 and there was a decrease of l.70 per cent. 

Decrease in pH value was interpreted statistically. Hesults 

indicated that R'I, showed a highest difference in pH (0.04) during 

the 4th and the 5th week. A highest significant difference sf 

'0.04- in R.l and 0.02 each in R 2  and R 3  was found in pH during 4th 

and 5th week. This difference m a y  be attributed to the change in 

the acidity of the products after 3rd week of storage There was 

a difference of 0.01 in pH between 1st and 3rd week in passion 

fruit-lime RTS beverage(R3). The highest difference (0.02) was 

during the 4th and 5 t h w e e k .  Earlier studies conducted by 

Palaniswamy (1971) revealed that there was a fall in pH in 

case of lime ginger cocktail and gingerale during storage. 

ChakraLorthy (l993) pointed out that clarified watermelon juice 

when stored for 5 months at room ten~perature showed a decrease 



in pH. Similar trenci in pH was noticed in tomato concen'tra'te Ly 

Sethi. (1994). The above findings were in tune with the results 

obtained in the present study. 

Contradictory to the ahove results, analysis of citrus 

juice by Mehta & & (.1Y83) revealed that there was no change in 

pH in citrus juice during storage. Vyas (.19t3Y) found 

that there was no change in pH in the RholloPetal R'TS. 

Triyathi al, (a1Y88) revealed that due to the chen~ical. 

changes, a slight change in pH was noticed in amla juice. A study 

done on grape juice Ly Perlette (199%) failed to reflect any 

change in pH duning 24 weeks of storage. 

J 

The changes in acidity of RTS beverages during storage 

is presented Table 14. 

TABLE - 14 

Changes in the acidity o f  RTS beverage during storage 

Type of storage period (in weeks) 
products 1 2 3 4 5 ................................................................. 
R1 0. I 6  0.16 0.16 0.17 0.17 

(5.80) (5.80) 

R3 0.17 0.17 0.17 0.18 0.18 
(5.50) (5.50) ................................................................. 

CD (interaction) : 6.7 
The values in the parenthesis indicate the percentage variation 



The acidity of RTS beverage was found to increase slightly 

during storage in all the three RTS Leverage blends. Acidity 

values range from 0:16-0.:17 in plain passion fruit RT!; 
I 

beverage(Rl), 0.15-0:lh in Passion f rui t-pineapp1.e R1-S 

Leverage(R2) and 0:17-0:18 in Passion f ruit-lime RTS 

Leverage(R3) during the storage periad of five weeks. The 

increase in acidity value was accounted to be 5.8 per cent in 

Rl, 6.20 per cent in R 2  and 5.5 per cent in R3. It was observed 

that the acidity remained unchanged till third week in R ? .  and 

113 while for R 2  it remained unchanged till second week. Increase 

in acidity value during storage corresponds to the drop in the pl-i 
* 

value of the products . Thus the increase in the acidity was 
J 

found to be rna:.:iaurn in passion f ruit-pineapple RTS beverage(R2) 

followed Gy plain passion-fruit RTS Leverage and passion fruit- 

1 irr~e RTS Leverage.. 

Statistical analysis of the data showed no significant 

difference in acidity in three blends of RTS beverage during the 

storage period. 

Earlier studies conducted by various researches observed 

either decreasing or increasing trends in acidity in the 

products during storage. Palaniswamy fi &. (1974) observed an 

increase in acidity in lime-gingdr cocktail and gingerale during 



s t o r a g e .  A s l i j t . ~ t  i n c r e a s e  i n  a c i d i t y  w a s  n o t i c e d  a f t e r  I 5  d a y s  

o f  ! ; t o r a g e  i n  c a n n e d  p a p a y a  p r o d u c t ! ;  l i k e  j u i c e  and n e c t a r  

( K u l w a l  & &. 1985). S e t h i  (1985) o b s e r v e d  a n  i n c r e a s e  i n  

a c i d i t y  i n  mango p u l p  st:luastt a n d  l i t c h i  j u i c e  d u r i n g  s t o r a g e .  

S t c ~ i l i e s  c o n d u c t e d  tjy 7 ' r i p a t h i  a].. ( l 988 )  i n  arrt1.a j u i . c e  

e x h i b i t e d  a n  i n c r e a s e  o f  0.86 p e r  c e n ' t  i n  a c i d i t y  i i n r i n q  

s t o r a g e .  T h i r u r r t a r a n  a 21. ( IYc?0) h a d  a150 n o t i c e d  sirrti l . a r  t r e n i l s  

i n  t o m a t o  j u i c e  c o n c e n t r a t e .  S h e l f - l i f e  s t u d i e s  i n  w h o l e  t o m a t o  

c o n c e n t r a t e ,  s h o w ~ . d  a n  i n c r e a s i n g  i n  t i t r a l j l e  ac:i.ilj. t y  by ,2.08 

p e r  c e n t  ( S e t h i ,  1994). 

A d e c r e a s i n g  t r e n d  i n  a c i d i t y  w a s  o b s e r v e d .  A c i d i t y  

i n  s t o r e d  a p p l e  j u i c e  ( S h r e s h t a ,  .1982), Jamtun t e v e r ' a g e  

( K h u r d i y a  .1984) , rr~usC::rrcelon-rrta~~gc) b e v e r a g e  ( T e o t i a ,  ,1992) a n d  i n  

g r a p e  j u i c e  ( P e r l e t t e ,  1992) d u r i n g  s t o r a g e .  

No a p p r e c i . a L 1 e  ct . tange i n  t h e  a c i d i t y  was r e ~ ~ o r t c ? c l  i n  

R h o d o p e t a l  HTS b e v e r a g e  b y  V y a s  (.1989). I<alra (.199.1) . found  tt-ta't 

t h e r e  w a s  n o  c h a n g e  i n  a c i d i t y  i n  t h e  rrtarC::et f r u i . L  d r i n b : s  s t o r e d  

f o r  si:.: m o n t h s .  He I-lad a l s o  r e l : ~ a r t e d  t h a t  a c i d i t y  d o e s  n o t  c h a r t g e  

s i g n i f i c a n t l y  d u r i n g  t w e l v e  r r ~ o n t h s  o f  s t o r a g e  o f  rr~angct - p a  p a  y a  

b l e n d  b e v e r a g e .  TI-~e Kinnow R ' T S  b e v e r a g e  !;'Lored a ' t  a l ~ t b i e n t  

c o n d i . t i o n s  wtten e v a l . u a t e i l  s t iowed n e q 1 . i g i b l e  c h a n g e s  i n  a c i d i t y  

( R a n o t e  a &. .1992). 



Change i n  t h e  t o t a l  s o l u b l e  s o l i d s  o f  RTS b e v e r a g e  d u r i n g  s t o r a g e  

i s  p r e s e n t e d  i n  T a b l e  15 

Changes i n  t h e  t o t a l  s o l u b l e  s o l i d s  o f  RTS b e v e r a g e  d u r i n g  s t o r a g e  ................................................................. 
Type o f  
Product  1 

S t o r a g e  p e r i o d  (in w e e k s )  
2 3 4 

R 3  18.60 18.60 18.60 18.60 18.60 ..................................................................... 
GD ( i n t e r a c t i o n )  : 0.31 

1 

/As i r l d i c a t e d  i n  t h e  a b o v e  t a b l e  t h e  t o t a l  s o l . u t 1 . e  so1.1.cls 

o f  RTS b e v e r a g e  d u r i n g  ' t t ~ e  s t o r a g e  p e r i o d  was .14.QO, .12.45 a n d  

A8.60 r e s p e c t i v e l y  i n  p l a i n  p a s s i o n  R 7 ' S , p a s s i o n  f r u i t - p i n e a ~ : ~ p I . e  

RTS a n d  p a s s i o n  f  r u i t - l  i m e  FITS t e v e r a g e .  K a t i y a r  ( ,1967) o b s e r v e d  

t h a t  t h e  I T I U S ) . : : T T I ~ ~ O ~  f r u i t  b e v e r a g e  s h o w e d  a TSS o f  .13' - Eri : . : .  

f 'hys ico-c t . le r r i ica1  a r ? a l . y s i c j  o f  RT'S b e v e r a g e  p r e p a r e i l  f  ror r~  p a s ~ i i o n  

f r u i t  s h o w e d  a TSS o f  .14' Ecri:.: ( A n n a p u r n a ,  .1977). A c c o r d i n ~  t o  

A d s u l e  (.I9921 t h e  ' t o t a l  s o l r . ~ b l e  s o l i d 5  o f  b e r  RTS was f o u n d  t o  



l"he s t a t i s t ] .  ca l .  a n a 1 . y s 1 . s  o f  t h e  d a t a  s h o w e d  n o  c l i f f  e r e n c : e  i n  

TSS i n  tl-ctl t l - t r e e  blend! ;  i l u r i n g  s t o r a g e  p e r i o d .  'I-he t o t a l  s o l u l l e  

s o l i d s  o f  HTS w a s  f o u n d  t o  r e r n a i n  t h e  sarrte t h r o u g t i o u t  t h e  s h e l f  

l i f e  p e r i o d  i n  a l l  tl-te t l -cree  b l e n d s .  ' T h i s  o b s e r v a t i o n  was i n  

l i n e  w i t h  t h e  e a r l i e r  s t u d i e s  c o n d u c t e d .  A c c o r d i n g  t o  

S h r e s h t a  (.1982), t h e r e  was p r a c t i c a l l y  n o  c h a n g e  i n  t o t a l  

s o l u b l e  s o l i d s  d u r i n g  s t o r a g e  i n  app1 .e  j u i c e .  S i r r ~ i l . a r l  y  t h e r e  

was n o t  much c h a n g e  i n  t o t a l  s o l u b l e  s o l i d s  i n  jarnun L e v e r a g e  

d u r i n g  s t o r a g e  ( K h u d r i y a ,  , 1 9 8 2 ) .  A c c o r d i n g  t o  Wasb:ar ( .1 '787) ,  

m i n o r  c h a n g e s  w e r e  oOserve iS  i n  t h e  'TSS o f  P h a l s a  b e v e r a g e  i l ~ r i n g  

s t o r a g e  a t  room t e r r c p e r a t u r e .  No a p p r e c i a b l e  v a r i a t j . o n  was n o t e d  . 
i n  t h e  t o t a l  s o l u b l e  s o l i d s  i n  f r e s h  a n d  s t o r e d  l i t c h i  s a m p l e  

1 

( J a i n ,  I Y 8 8 ) .  A n a l y s i s  o f  t o t a l  so1 .ub l . e  s o l . i d  o f  FSTS n e c t a r  f r o m  

r h o d o p e t a l s  d i d  n o t  s h o w  a n y  a p p r e c i a b l e  c h a n g e  d u r i n g  s t o r a g e  

( V y a s ,  1989). D u r i r r g  t h e  q u a 1  i t y  e v a l u a t i o n  o f  f r u i t  d r j . n L : s ,  T S S  

was f o u n d  t o  r e r r ~ a i n  u n c l i a n g e d .  K a l r a  el & ( l Y 9 . 1 )  r e p o r t e d  

L t i a L ,  n o  s i g n i f i c a n t  c h a n g e  i n  TSS i n  rrcango--papaya b l e n d e d  

b e v e r a g e  s t o r e d  o v e r  a p e r i o d  o,f o n e  y e a r  a t  a r n h i e n t  t e r r ~ p e r a t u r e .  

Sirr~i 1.ar l y  Kinnow RTS s t o r e d  a t  a r r ~ b i e n t  concli. t i o n  o v e r  24 w e e k s  

( S h a h  a n d  R a i n s  ,1992) a n d  Kinnow j u i c e  o v e r  a p e r i o d  o f  b m o n t h s  

( H a n o t e  al, 1993) ha i l  i n d i c a t e d  n e g l . i g i l l e  c h a n g e  in t o t a l  

s o l u b l e  s o l i d s .  



I n  c : o n t r a i l i c t ~ . c ) n  t o  t h e  ~ ~ J c ) v @  r e s i u l t s i ,  t h e  t o t a l .  ~ ;c ) l ,u l : t l .~?  

s o l i d s  o f  t u r r t a t , ~  j u i c e  c o n c e n t r a t e  w a s  o b s e r v e d  t o  

i lec l .  i n e  w i t h  s t o r a g e ,  ( T h i  r u r r ~ a r a n  $l- .1YYC)) . A c c o r i l j . n g  t o  

ChaC: : rabor ty  g l  ( . 1 Y 9 3 )  ' L o t a l  s o l u b l e  s o l i d s  d e c l i n e d  i n  tl-IF? 

c l a r i f i e d  waterr r to l .on j u i c c ?  a f t e r  5 rrlunths s t o r a g c ?  a t  roo1r1 

t e r r t p e r a t u r e  . 

G u a v a  p u l i  s t o r e d  at, i l i f f ~ r e n t  t e m ~ : ~ e r a t u r e  showc?d a r \  i n c r e c , \ s e  

i n  t o t a l  s o l u b l e  s o l i d s  w i t h i n  f o r t y  f i v e  d a y s  o f  s t o r a g e  

(Kal ra  a n d  R e v a t t i  .lC?8.1 ) . M e h t a  a n d  E a j a j  ( -1983)  a l s o  c t t . j e r v e d  

i n c r e a s e  i n  t o t a l  s o l ! . ~ b . l e  s o l i i i s  i n  c i t r u s  j u i c e  d u r i n g  s t o r a g e  

a t  roorr~ t e r r t ~ : l e r a L u r e .  Sethi.(.19131'5) r e p o r t e d  t h a t  L i t c h i  ju j . cc?  

s t o r e d  a t  room t e r r l p e r a t i l r e  a n d  l o w  t e e ( : l e r a t t l r e  !ittowed a r i s e  ' i n  

L o t a l  s o l . u G l e  s o l .  i d s .  



The Charges in the total Sugar Content of RTS beverage during 
storage is presented in Table - 16. 

TABLE - 16 
Changes in the total sugar of RTS during storage 

I Type of Storage period ( in weeks) 
Product 1 2 3 4 5 

CO. 86 (0.86) (0.86) 

CD (interation) : 0.39 

The values in the parenthesis indicates the percentage variation in 
total sugar. 

As indicated in the above table there is a slight decline in 
the total sugar during storage in RTS beverage and it ranged between 
12.80-12.70 in plain passion fruit RTS beverage (R1 ) ,  13.60-13.50 
in passion fruit - pineapple RTS beverage (R2 ) and 11.55 - 11.45 in 
passion fruit - lime RTS beverage (R3 ) .  

Bawa and Saini (1987) reported that during the storage of 
Carrot Juice the total sugar was found to decline by 0.14 per cent 
when stored at room temperature compared to a decline of 0.04 per 
cent at low temperature storage. 



The changes in the vitarr~in C of three types of RTS Leverage 
during storage is presented in the Table I P 

Vitamin C is essential for the normal functioning of Jour 

Change in the vitamin C content of R T S  beverage during storage 

body and it protects essential fatty acids, essential. amino 

Type of 
products 

R I 

R2 

R 3  

acids, vitamin A ,  vitamin E, thiamine and folic acid. 

- 
Storage Pdriod (in weeks) , 

I 2 3 4 5 

6.0 5.8 4.3 2 . 8 1.3 
(3 .3)  (28.3) (53.3 (78.3)  

1.1.6 11.0 8 .3  4 . 3  I . 3 
( 5 .  I )  (28.4) (62.9) ( 0 U . 7 )  r 

15.5 l 3 . 0  7 . 0 5.6 2.7 
( 16. .I ) (54.8) (63.8) (82.5) 

-- 

There was a decl.ine in the vitamin C corltet~t in the three 

CD (interaction): 0.52.  
The values in t.he parenthesis indicate the percentage varj.ation 

blends of R T S  beverage during storage. The vitamin C content of 

RTS Leverages ranged between 6.0- l5 .5  during the initial period. 

However the values decreased from 6.0  to 1.5 in R l ,  1 l . h  to .1.3 

in H2 and 15.3 to . 2.7 in R3 during the storage peri.od. The 

decrease was observed to he 78.3 per cent in R4, 88.7 p e r  cent in 

R2 and 82.5 percentage in R 3 ,  during storage. Vitamin C is strong 

antioxidant and it oxidises itself resulting in the high decline 



of vitan~in C.during storage. Kalra ( l Y 9 1 )  reported that during 

storage, vitamin C content decreased by 50 percentage in all 

market drinks except guava, in which the vitamin C retention was 

better. 

Statistical analysis of data indicated that vitamin C 

content -varied during storage. The difference was between the 

second and third week (1 .5)  and third and fourth week (1.5) in 

R.1, while in R 2  there was a difference in all the weeks and the 

higher difference value of (4.0) was found during third and 

fourth weeks. In R3 also there was a significant difference in 
* 

all the weeks and was found to be highest (6.0) during second 

J 

and third weeks 

From the above findings it can be concluded that chemical 

components such a s  pH, total sugar and vitamin C content of 

prepared RTS Leverage decreased during storage. In plain passion 

fruit RTS beverage the decline in pH initiated in the.second week 

b u t  for passion fruit,pineapple and passion fruit-lime RTS 

beverage the decline was set only in the third week. Total sugar 

of plain passion fruit RTS declined only in the fourth week while 

it declined early in the other two types of RTS beverage. The 

decrease of vitamin C content was drastic in all the three types 
R T S  

of w. The total soluble solids was found to remain constant 



while therg was a steady increase in the acidity. The acidity 

increased during the third week in passion fruit-pineapple RTS 

beverage and in the fourth,week in rest of the variations. 

4 .4 .2  A s s e s s m e n t  o f  c h a n g e s  i n  c h e m i c a l  c o m p o n e n t s  o f  w i n e  d u r i n g  

s t o r a g e -  

Fermented products are more susceptible to changes in the 

chemical components during storage. Storage studies in developed 

wine continued till 12 month period. 

The changes in pH in three types of wine during storage is 

presented in ~ k b l e  17 

A 

During the first month the mean score obtained for pH in 

plain passion fruit wine, pass4on fruit-banana wine and passion 

fruit-pineapple wine ranged between 3.60-3.20, 3.90-3.40 and 

3.30-2.90 respectively during 1 2  months of storage. The pH 

content of the three types of wine prepared in the present study 

fall between 3.30-3.90. It was observed that the pH of the wines 

declined gradually during storage. The decline in pH was found 

to be 11.11 per cent in Wl, 12.82 per cent in W 2  and l2.12 per 

cent in W 3 .  



TABLE 17 

Changes in the pH of wine during storage:- ............................................................................................ 
Type of Storage period (in months) 
products I 2 3 4 5 6 7 8 9 10 1 I 12 --------___--_--___------------------------------------------------------------------------- 
W l  3.60 3.60 3.50 3.50 3.50 3.40 3.40 3.30 3.30 3.20 3.20 3.20 

(6-06) (6.06) (6.06) (9.09) (9.09) (12.12) (12.12) ............................................................................................ 
CD(interaction) :.4.47 
Values in the parenthesis indicates the percentage variation . 



Statistical analysis showed that there is no difference 

in pH during storage in any of the three blends of wine prepared. 

According to a study done by Adsule (1992), there was no 

significant change in pH in the fermented grape and pomegranate 

wine. fllcoholic orange juice beverage showed no appreciable 

change in pH during its storage (Rodriguez, 1992). 

Change in the acidity o f  three types of wines during 

storage is presented in Table bO/q 

As per table the acidity of wine during the first rhonth was 

0.63, 0.59 and 0.73 respectively in W l ,  W 2  and W3. 

Sreekantaiah (1966) reported 0.9 percent acidity in grape wines 
.I 

prepared from Banglore Blue variety. Passion fruit-pineapple 

blended wine was found to show higher acidity (0.73) followed by 

plain passion fruit wine (0.63)  and passion fruit-banana wine 

(0.59) .  The acidity of wines prepared was found to increase 

slightly over the period of shelf life. Variation in * acidity 

was accounted to be 0.63-0.67 in plain passion fruit wine ( M I ) ,  

0.59-0.62 in passion fruit - banana wine (W2) and 0.73-0.76 in 

passion fruit-pineapple wine (W3). The increase in acidity was 

5.97 per cent in W.1 ,  4.80 per cent in W2 and 3.90 per cent in W3. 
8 

Vyas (1993), reported an increase in acidity in cider and culled 

apple fruit wine. 



TABLE T&- (y 

Changes in the acidity of wine during storage. ............................................................................................ 
Type of Storage period (in months) 
products I 2 3 4 5 6 7 8 9 I0 I I 1 2  

(1.30) (1.30) (1.30) (1.30) (3.90) (3.90) (3.90) (3.90) ............................................................................................ 
CDtinteraction) : 1-06 
Values in the parenthesis indicates the percentage variation. 



Statistical analysis of data indicated no significant 

difference in the acidity in three types of wine during storage. 

Adsule (1992) reported that there was n o  significant change in 

the acidity in fermented grape and pomegranate juice. Rodriguez 

(1992) found that alcoholic orange juice beverage during storage 

showed no appreciable change in acidity. 

The change in total soluble solids in three types o f  

wines during storage are presented in Table fl 4 

The total soluble solids of the three wines were found to 

range between 20.10 - 28.60 during the first month. The passion 

fruit-banana wine was found to have highest T S 6  (28.60) followed 

by passion f ruit-pineapple blend and plain passion fruit wine. 

Decline in the TSS was found to be 0.49 per cent in plain passion 

fruit wine, 0.35 per cent in passion fruit-banana wine and 0.39 

percent in passion fruit-pineapple wine. 

Statistical analysis of data showed no significant 

difference in TSS in three types of wines during storage. But 

there was slight decline in T S S  from 5th month onwards in all the 

three types of wines. Unfermented sugar present in the wine may 

convert to alcohol and this could be the reason for the change in 



TABLE 4 S  a. 

Changes in the TSS of wine during storage:- ........................................................................................... 
Type of Storage period (in months) 
products I 2 3 4 5 6 7 a 8 9 10 1 I 12 

(0.39 (0.39) (0.39) (0.39 (0.39) (0.39) (0.39 (0.39) ........................................................................................... 
CD(interaction1 : 0.d9 
The values in the parenthesis gives the percentage variation 



TSS.(Kadarn & & . 1 9 9 2 ) . T S S  of pomegranate wine decreased during 

storage. Similar results were observed in ber wine by (Chavan 

a1 1991). - 

The changes in the residual sugar o f  the three types o f  

wines during storage are presented in the Tabla -21 

The passion fruit- banana blend showed a high residual sugar 

of 4.5 followed by passion fruit - pineapple blend (4.20) and 

plain passion fruit wine (3 .80) .  The residual sugar p r e s e n t  in 

the wines ranged from 3.80-1.80 in plain passion fruit wine ( M I ) ,  

4.60-2.40 in passion fruit banana wine (W2) and 4.20-1.80 in 
I 

passion fruit pineapple wine (W3). A 5  per the table there was a 

steady decline in the residual sugar in wine during storage. 

The decline in residual sugar was found to be 32.60 per cent in 

W l ,  47.80 per cent in W2 and 57.10 per cent in W3. The conversion 

of residual sugar into alchohol results in the decline of 

residual su,gar during storage. It was also observed that' there 

was no change in residual sugar till four months of storage in 

the three blends, however a slight decrease in residual sugar 

was found after four months, though the difference was not 

significant when statistically analysed. 



Changes in the residual sugar of wines during storage. -------------____---------------------------------------------------------------------------- 
Type of Storage period (in month) 
product 1 2 3 4 5 6 -  7 8 9 10 I 1  12 
--------__---__--__-------------.-----.---------,----,-------------.----------------------------- 

W l  3.80 3.80 3.80 3.80 3.70 3.70 3 . 2 0 -  3.20 2.80 2.00 1.80 1.80 

CD (interaction) : 7.12 
Values in the parenthesis indicates the percentage variation. 



The changes in alcohol per cent of wines during storage is 

given in Table 23, 

Alcohol is quantitatively the most important corr~ponent of 

wine after water (Vradis l993). The alcohol percentage in passion 

fruit hmama wine (Wl) was found to range between 9.00-9.10 , 

11.0-11.1 in passion fruit banana wine (W2) and 10.60 - 10.70 in 

passion fr&t pineapple wine (W3). As indicated in the table, the 

alcohol percentage of wines was found to increase slightly during 

the shelf life. According to Ethiraj and Suresh (1993), .most 

wines produced in the world are 'still wines' which contain 8-14 

per cent alcohol and without excess carbondioxide. A drywine 
I 

prepared from banglore Blue grape had about 15 per cent alc?hol 

(Sreekantiah, 1966). Ferrr~ented rrtuskmelon juice with 6.5 per cent 

alcohol was adjudged to be the best by sensory panel 

(Teotia, 1991). In cider wine alcohol content was 1 .  per cent 

whereas in culled apple wine alcohol per cent was 8-10 per cent 

(Vyas, 1993). The alcohol percentage of wild apricot wine was 

There was a slight increase in the alcohol percentage from 

4th month to the 12th month. The increase was found to be 

1.09,0.90 and 0.93 in Wl, W 2  and W 3  respectively. This increase 

was due to the conversion of residual sugar into alcohol during 

storage. 



Changes in the alcohol percentage in wine during storage. . ........................................................................................... 
Type of Storage period (in months) 
products I 2 3 4 5 6 7 8 9 I 0  I I 1 2  
........................................................................................... 
WI 9.00 9.00 9.00 9.00 9.10 9.10 9 - 1 0  9.10 9.10 9.10 9.10 9.10 

(0.93) (0.93) (0.93) (0.93) (0.93) (0.93) (0.93) (0.93) ........................................................................................... 
CD (interaction) : 0.20 
Values in the parenthesis indicates the percentage variation. 



When t h e  d a t a  was statistically analysed the variation in 

alcohol percentage during the storage w a s  not found t o  be 

significant storage. Rodriguez ( 1 9 9 2 )  reported that the alcoholic 

orange j u i c e  beverage showed n o  appreciable change in alcohol 

content at 40'~ 

The mean change in t h e  vitamin C content of w i n e s  during 

storage is given in the t a b l e  a 2 3  

The vitarriin C content of. wine during the first month w a s  

9.10-6.90. The plain passion fruit wine had high vitamin C (6.90) 

followed by plain passion fruit pineapple blend (6.10)and passion 
I 

fruit banana blend (5:lO). As indicated in the table, t h e  vitamin 
J 

C content of wines declirred during storage. The vitarr~in C 

content in Wl, W2, W 3  varied from 6.90 - 2.90, in plain passion 

fruit wine 5.10 - 2.90 in passion fruit-banana and 6.10-1.90 in 

passion fruit-pineapple wine respectively. Over a period of 1 2  

rr~ontt~s a decrease in vitamin C w a s  observed and t h e  decrease 

was found t o  be 57.90 per cent in W.1, 66.60 per cent in W 2  a n d  

68.85 per cent in W 3 .  

When t h e  data was statistically analysed, Wl showed the 

highest difference during 4 t h  and 5 t h  month (0.8). In W 2  t h e  

highest difference (0.6) was found during the 7 t h  and 8 t h  month 



'bS 
TABLE @ 

Changes in the vitamin C content of wine during storage 

Type of  Storage period (in months) 
products 1 2 3 4 5 6 7 8 9 I 0  11 12 ........................................................................................... 
W1 6.90 6.90 6.70 6.60 5.80 5.60 4.40 4.00 3.60 3.00 2.90 2.90 

(3.27) (6.55)(16.39) (-19.67)(36.06)(45.90)(59.01)(65.57)(68.85)(68.85) ............................................................................................ 
C D  (interaction) : 0.49 
Values in the parenthesis indicates the percentage variation. 



~ n d  lowest difference during the 6 t h  and 7th month . In W 3  'the 

highest difference in vitamin C w a s  found during 6 t h  and 7th 

month (1.0). The wines,prepared in the present study were stored 

at room temprature which might have contributed t o  the loss o f  

vitamin C, due to oxidation. 

From the above findings it can be concluded that the 

chemical component such a s  pH, TSS, .residual sugar and vitamin C 

content of the wines prepared in the present study decreased 

during storage in all the three types. Whereas there is an 

increase in acidity in all the three types of wines. 

* 

4.4.3 A s s e s s m e n t  of c h a n g e s  f n  c h e m i c a l  c o m p o n e n t s  o f  , j e l l y  

d u r i n g  s t o r a g e .  

During storage various changes occurs to the chen~ical 

constituents in jelly. These changes a r e  discussed below. 

Changes in t h e  acidity o f  jelly during s t o r a g e  is given in the 

Table i d 1 2 . c j  



TABLE - Z;Y Zc/ 

Changes in the acidity of jelly during storage ................................................................. 
Type of Storage period ( in weeks) 
Products 1 2 3 4 5 6 

J 3  0.72 -0.72 0.72 0.73 0.73 0.73 
(1 -36) (1 -36) (I .36) ................................................................. 

C D  (interaction) :9.3 
The values in the parenthesis indicates percentage variation 

According t o  Ashurst (1986), acidity gives flavour and offer 

antimicrobial activity. Acid content is of great irnpnrtanc; in 

fruit juice as it concerns flavour in combination with sugar 

(Adsule, 1992). The acidity of the product during the first week 

ranged from 0.55-0.75. Passion fruit rind - banana jelly was 

found to have comparatively higher acidity (0.75) and it was 

followed by passion fruit-papaya jelly (0.72). 

As indicated in the table the acidity was found to increase 

gradually during storage in all the three blends of Jelly 

prepared. The acidity values ranged from 0.55-0.57 in J l ,  0.75- 

0.76 in J2 and 0.72- 0.73 in J3. The percentage of increase was 

found to be 3.50 per cent in J l ,  1.31 per cent in J2 and 1.36 



per cent in J3. According to Bhatia a. (1993) there was a n  

increase in the acidity of culled apple jelly. 

Statistical analysis of the ,jellies indicated n o  

significant difference in acidity during storage in the three 

types of jellies prepared. 

24' 
The change in the pH in jelly during storage is given in Table Z4. 

TABLE - abqy 

Changes in the pH of jelly during storage. .................................................................. 
Type of Storage period ( in weeks) 
Products 1 2 3 4 5 6 ................................................................. 
J 1 3.3 3.3 3.3 3.1 3. I 3 .b 

(6.0) (6.0) (9.0) 

..................... - 

CD (interaction) : 2.7 
The values in the parenthesis indicates the percentage variation 

As per the table, pH of the product war found to decline 

during storage and the decline was found to he 9.0 per cent in 

J l ,  6.6 per cent in J2 and 6.4 per cent in J3. According ( t o  

Swan~inathan (1979), in the formation of jelly of good quality the 

hydrogen ion concentration of jelly mixture should be between 



3.0-3.3. The pH of j e l l y  prepared w a s  found t o  range between 

3.3-3.0 in plain passion fruit rind j e l l y  (J .1 ) .  3.0-2.8 in 

passion fruit rind-banana j e l l y  ( J 2 )  and 3.1-2.9 in passion fruit 

rind papaya j e l l y  ( J 3 )  over a period of six months. T h e  pH of 

t h e  three products during the 1st week was found t o  range between 

3.0-3.3. Increase in acidity during t h e  4 t h  week of storage 

resulted in the decrease in pH of t h e  products . The acidity 

remained unchanged till the first three weeks in all t h e  three 

types of jellies. A high acidity of passion fruit rind-papaya 

jelly showed a correspondingly low value of pH (3.0). Similarly a 

low acidity.(0.,55) of passion fruit rind-jelly showed a high pH 

(3.3) 
J 

Statistical analyses of the three products indicated n o  

significant difference in the pH of the J e l l i e s  during storage. 
'i 

T h e  changes in t h e  total soluble solids o f  j e l l y  during storage is 

g i v e n  in Table $223 2 



TABLE - 29/& 

Changes in the total soluble solids of jelly during storage ................................................................. 
Type of Storage period (in weeks) 
Products I 2 3 4 5 6 

J3  66.00 66.00 66.00 66.00 66.00 66.00 ................................................................ 
CD (interaction): 0.19 I 

T he total soluble solids of the jellies varied from 65:lO- 

68.05 during the first week. According to Swaminathan (1979),the 

final productg of jelly should have 65 per c e n t  total solub1.e 
4 

solids. The passion fruit rind-banana jelly was found to have 

high total soluble solids (60.05~,closely followed by passion 

fruit rind-papaya blended jelly (66.00) and plain passion fruit 

jelly. It was observed that the TSS remain unchanged during the 

storage period. 

Statistical analysis showed no significant difference in the 

products during storage. 

The change in the total sugar of Jelly during storage is given 

in Table - 2 7  



Changes in the total sugar o f  jelly during storage ................................................................ 
Type o f  storage period (in weeks) 
products I 2 3 4 5 6 ............................................................... 
J I 42.20 42.10 42. I 0  42 00 42.00 42.00 

(0.24) (0.47) (0.47) 

J3 42.60 42.60 42.60 42.50 42.50 42.40 
(0.23) (0.23) (0.47) ................................................................ 

CD (interaction) : 7.6 
The values in the parenthesis indicates the percentage variation 

The total su'gar content of the jellies ranged between 42.20- 

J 

42.00 in plain passion fruit rind jelly (Jl), 44.10-44.00 in 

passion fruit rind-banana jelly (J2) and 42.60-42.40 in passion 

fruit rind-papaya jelly (J3). 0 s  indicated in the above table, 

the total sugar of jelly was found to decline during storage. The 

decline was found to be 0.47 per cent in J l  and J3  and 0.22 per 

cent in passion fruit rind-banana jelly(J2). 

Statistical analysis of the products shawad no significant 

difference in the total sugar in all the three type of jellies 

prepared during the six weeks of storage. 

The change in the vitamin C content of jelly during 

the storage is given in the Table 



TQBLE - f l  M 

Changes in the vitamin C content of jelly during storage. 
------ - ---- 

Type of Storage period (In weeks) 
products I , 2 3 4 5 6 

C D  (interaction) : 6.9 
The values in the parenthesis indicates the percentage variation 

The vitamin* C content of jelly ranged from 2.60 -.1.10 in 

plain passion fruit rind jelly (Jl), 3.50-1.10 in passion fruit 

rind-banana jelly (J2) and 3.90-2.30 in passion fruit rind papaya 

jelly (J3). The vitamin C content of the products ranged between 

2.60-3.90 during the lst week of storage. The vitamin C content 

of J 3  was found to be the highest and it was due to high 'vitamin 

C content of papaya and this was followed by passion fruit-banana 

jelly. As indicated in the table, the vitamin C content of jelly 

showed a decline during storage. The decline was found to be 

57.60 per cent in passion fruit rind jelly, 68.57 per cent in 

passion fruit rind-banana jelly and 41.02 percent in passion 

fruit rind - papaya jelly. 



S t a t i s t j . c a 1  a r l a l y s i s  s h o w e d  t h a t  t h e r e  was n o  d i f f e r e n c : e  i l l  

t h e  v i t a m i n  C c o n t e n t  d u r i n g  s t o r a g e .  

Frorr~ t h e  a h o v e  f i n c l i n g s  i t  r a n  b e  c o n c l u d e c l  t h a t  t h e  

c h e m i c a l  c o m p o n e n t s  s u c l i  as pH, t o t a l  s u g a r  a n d  v i t a w t i n  i: 

c o n t e n t  a n a l y s e d  d e c r e a s e d  d u r i n g  s t o r a g e .  I n  t h e  t h r e e  t y p e s  o f  

j e l l i e s  p r e p a r e d  i n  t h e  p r e s e n t  s t u d y ,  t h e  d e c r e a s e  i n  pH w a s  

f o u n d  t o  b e  v e r y  l o w  ani l  t h e  d e c l i n e  s t a r t e c l  o n l y  i n  t h e  4 t h  week: 

i n  a l l  t h e  t h r e e  type!;  o.f R T S  L e v a r a g e .  T h e  d e c l i n e  i n  t l - ~ e  t o t a l  

s u g a r  s t a r t e d  on1.y i n  t h e  4 t h  weel.:: i n  p l a i n  p a s s i o n  f r u i t  r i n d  

j e l l y  a n d  p a s s i o n  f r u i t  r i n d  - p a p a y a  j e l l y  w h i l e  t h e  d e c l i n e  

s t a r t e d  e a r l i . e t J  i n  p a s s i o n  f r u i t  r i n d  - b a n a n a  j e1 . l .y  ( 3 r d  w e e k ) .  

T i - ~ e r e  was a m a s s i v e  d e s t r u c t i o n  o f  v i t a r r l i n  c i n  a l l  t ~ i c  t h r e e  

t y p e s  o f  j e l l i e s .  T h e  t o t a l  so1i1Gl.e s o l i d s  w a s  f o u n d  t o  rerr la in  

c o n s t a n t  i n  a l l  t h e  t h r e e  t y p e s  o f  p r o d u c t s .  T h e  a c i d i t y  w a $ j  

f o u n d  t o  i n c r e a s e  i n  t h e  4 t h  week: i r \  a l l  t h e  t h r e e  t y p e s  o f  

j e l l i e s .  



4.5 Changes in the organoleptic qualities of the products during 

storage. 

T h e  o r g a n o l . e p t i c :  I i t i  w e r e  f o u n i l  t o  c h a n g e  i l u r j . n g  

s t o r a g t r .  ' r t -~t?  o r g a n o l e p t , i c  q u a l i t i e s  o f  t h e  I:~a!;sion f r r . ~ i ' t  

~ : ~ r o d u c . t s  w e r e  a s s e s : i e i l  t j . l . 1  t h e  e n d  o f  s h e l f  l . i f e ,  d e L a 1 . 1 . ~ ;  c)f 

w h i c h  a r e  J i ! ; c u ~ : i e d  b e l o w  

Changes in the arganoleptic qualities o f  RTS beverage during 
storage- 

I l l ~ e  t o  t h e  s h o r t  st.ie1.f 1 . 1 . f ~  o f  FiTS L e v e r a g e ,  a s s e s s i r l e n t  o f  

( : I - ~ a n g e s  i n  t h e  o r g a n o l e p t i c  1 : 1 u a l i ' L i e r ;  is v e r y  i r r ~ p o v - t a n t .  

T h e  chang€?5 1.1.1 t h ~ ?  tacit@ a t t r i b u t e  w i t h  s t o r a g e  i n  R T S  

b e v e r a g e  i s  pt-es1rntei . i  i n  T a b l e  28 

TABLE - 24 

Mean score for taste attribute of RTS beverage during storage 

Type of storage period (in weeks) 
products 2 3 4 5 

CD(interaction1 : 0.30 
The values in the parenthesis indicates the percentage variation 



A c c o r d i r i g  t o  Hic1::s ( . l V 9 0 ) ,  a 1  1  s o f t  d r i n k s  c o n t a i n  n u t r i e n t ! : ,  

t.1 I. g  1.1 e  n c) u g  h t o r; (1 1:)  lo r  L t 1.1 e q r  c) w  t h c) f  rrl i c  r  o - c) r  g  an j. 5; rn 1 1 f  r 11 j. t 

d r i n k s  a r e  p a r ' t i c u l a r l  y v u l n e r a b l e  i n  t h i s  a s p e c ' t .  

T h e  t a r i t e  a t t t - i t j u t e  s c : o r e z ;  o f  R T ' S  h e v e r a g ~ ?  w a s  f o u n i l  t o  

d e c l i n e  d u r  ir-ig ! ; 'Loraye  t r  i n g i n g  a b i t t e r  t a s t e  ' towaril!;  ' t h e  e n d  

o f  s h e l f  l i f e .  T h e  m e a n  s c o r e  o b t a i n e d  r a n g e d  b e t w e e n  4 . Y - c 3 . 2  i n  

p l a i n  p a s s i o n  , f r u i t  HTS b e v e r a g e ,  5.0-3.0 i n  p a s s i o n  f r u i t -  

p i n e a p p l e  RTS b e v e r a g e  an i l  4.9-3.2 i n  p a s s i o n  f  r u i l ;  -1. j.rrlc? F7TS 

b e v e r a g e .  T h e  p e r c : e n t a g e  d e c r e a s e  Wias 50.0 p e r  c e n t  i n  p l a i n  

~ : ~ a s s i c ) n  f r u i t  R-I'E; b e v e r a g e ,  40 .0  p e r  c e n t  1.n 1: lassj .on f r u i . t -  

p i n e a p p l e  H-TS l i e v e r a q e  a n i i  3 4 . 6  p e r  cc?nt  i n  p a s s i o n  . f r u i t  - l i m e  

FiTS h e v e r a g ~ ? .  'I'he p e r c e n I ; ~ 7 . q ~ ?  o f  d e c l  j .ne w a s  f oclnd t c )  be  ~~~a:.:j.rrturr~ 

d u r i n g  ' t h e  en i l  o f  t h e  sl- elf l i f e  i n  a l l  t h e  t h r e c  t y p e s  (3.f ' R T S  

b e v e r a g e  an i l  h j . g t . ~ e r  1.n p1.aj.n pas : ; j .on  f r u j . t  F?'I"S t : j e v e r a g e .  

A c c o r d i n g  t o  S i d d a p p a  ( ' lC?86) ,  o:.:ygen o f  t h e  a i r  a d v e r s l y  a .F .Fec t  

t a s L ~ ?  a n d  arctrrla o f  t h e  f  c)c)d. 

When t h e  d a t a  w a s  ~ t a t j . s t j . c a l 1 . y  a n a l y s e i l  1.t was f o u n d  t h a t  

t h e  ! ; i g n i f i t : a n ' t  d i f f e r e n c e  :in t a s t e  a t t r i t u ' t e  was . f o u n d  t o  h e  

t . ~ j . g t . ~ e s t  ( 0 . 9 )  d u r i n g  5 t h  a n i l  6 t h  w e e k s  arlil  I.c)wc.:;t i l u r  i n g  '1st an i l  

2 n d  we el.::^ ( 0 . 3 )  i n  ' t h e  c a s e  o f  R.1 .  I n  Fi2 a n d  Fi:3 a l s o  t h e  h i g l - l e s t  

~ ; i g n i f i c a n t  d i f f e r ~ ? n c ~ ?  w a s  f o u n i l  c l u r j . n g  t h e  5 t h  arlil % t h  wc?el::s 

( 1 . 0  a n d  0.5 r e s p e c t i v e l y ) .  L o w e s t  s i g n i f i c a n t  d i f f e r e n c e  ( 0 . 5 )  



w a s  o t j s e r v e d  i l u r j . n y  4 t b 1  a n i l  5 t h  w e e k s  1.n F?%. ;ind t k ~ e r e  was 1.10 

s i g n i f i c a n t  i I i . f ' f~? ren ( : t ?  r l t . ~ r i n g  tl-ie r e s t  o f  t h e  ! ; 'Lorage  p e r i o d .  .In 

133 t h e  l o w e s t  s i . q n i . f i . c a n t  d i f f e r e n c e  w a s  f ~ u n i l  i l u r i n q  2nd t o  4 t t . 1  

w e e k s  ( 0 . 3 0 )  . F-rorr~ t l - ~ e  a b o v e  r e s u l t s  i t  i s  c l e a r  'ti-tat p l a i n  

p a s s i o n  f r u i t  R T S  a n d  Lhc? o t h e r  t w o  t l e n i l s  r e r r ~ a i n e d  a c c e p t a b l e  1.12 

t a s t e  a t , t r i b r . ~ t e  t i l l  3 r d  weel:: a n d  i t  s t a r t , e i l  d e ' t e r i o t - a t i n ~ ~  a f ' t e t -  

3 r d  weel::. V a t - j . a t j . 0 ~ 1  1.n t a s t e  a t t r i b u t e  was ] . e a s t  i n  ~ : t a s r ; i . o n  

f r u i t - l i ~ ~ i e  b l e n d  f o l l o w e d  b y  p l a i n  p a s s i o n  f r u i t  a n d  p a ( ; s i o n  

T r u i t  -- p j . n e a p p l e  b l . e n i l .  

A c ~ : c ) r i l j . n c ~  t o  t l u I : : k ~ ~ ? r - j ~ ? c ?  ( . l C ? 6 3 )  , i l ~ ~ r i n g  s t o r a g e  t h e  t a s t e  o f  

t h e  prot:Iur:t c l- tange c o n : ; i d e r a t l y .  : I n v e s ' L i g a t i o n  o n  t o ' t t 1 e i i  1:1ea1- 

C) C) j u i c : e  s t c t r e d  a t  24 --30 C i l eve l .o[ : led  p e c u l i a r  i l i . s a g r e e a b 1 . e  t a s t e  

t,oward!; t h e  e n d  o f  f ~ n e  y e a r .  S i n c e  ' t h e  . f ~ - r . ~ j . t  drinl.::!; >~rc.!  

i . n h e r e n t 1 . y  s u r ; c e p t j . b l . e  t o  r; F : I ~  i l a g e  h y  f  E? r ITI E? 1.1 1; a t i. v e  

r r ~ i c r o r g a n i s r r ~ ! ;  d u r i n < l  s t o r a g e ,  L b r o u g h t  aIsot.lt  i i e t ( . ? r i ( ~ r a ' L : i ~ ( . ?  

i : h a n g e s  i n  t h e  t a s t e  a t t r i b u t e  a t  t h e  e n d  o f  t h e  s h e 1 . f  1 . i . f ~ .  

Changes in the appearance attribute in RTS beverage during storage 

is given in Table W30 



Mean score for appearance attribute of RTS beverage during storage 

................................................................. 
Type of Storage time (in weeks) 
products I 2 3 4 5 6 

................................................................. 
CD (interaction) : 0.37 
The values in t h e  parenthesis indicates the percentage variation 

A c c o t - d i n g  t n  H i c k s  ( . 1 Y 9 ( 3 ) ,  f o r  rna: . : imr. lm a c c e p t a b i l i t y  ' t h e  

i l r in l : :  r r l c l s t  loo\: :  f r e s h  a n d  ~ i t . ~ o u l . i l  h a v e  g o o d  f r u i t  a p p e a r a n c e .  

T h e  a p p e a r a n c e  sczclre!; o f  R ' T S  w a s  . f o u n d  t o  d e c r e a s e  d r . ~ r i n g  

s t o r a g e  a n d  t h e  p r o d u c t  g a v e  a i 1 ~ l . l  a 1 : t p e a t - a n c e  t o w a r i l s  t h e   nil o f  

t h e  s t o r a g e  p c z r i o d .  'The s c o r e  o b t a i n e d  f o t -  a p p e a r a n c e  a ' t t r i t r l . ~ t e  

was f o u n i l  t o  lie 4 . 3  i n  ~ : l l a i n  pas: i j .on f t - i11. t  FITS b e v e r a g e ,  5.0 e a c h  

P&+ i n  pa!;s:iori f r u i t  a r id  1:1as!;ion . f r r . l i t  - l i m e  FI'TI; l i e v e r a g c ?  d r . l r i n g  t h e  
A 

. 1 s t  week: C J ~ I I . ~ . E ?  i t  r a r t g e i l  b e t w e e n  %:1 a n d  3:l a t  t h c  €?nil o f  t t . t c ?  

6 t h  week:. TI-le a p p e a r a n c e  o f  Fi.1 d e c l i n e d  b y  5.1 .(! p e r  cen t ,  i n  

 lair.^ paIisj .nn f t - u i t  R7.S b ~ ? v e r a ~ ; j c ?  a n i l  3 B . O  p e r  c e n t  i n  par; . . ; ion 

f r u i t  - p i n e a 1 : l ~ t l e  FITS a n d  42.0 p e r c e n t  i n  l:las!;ion f r t . l t ' t  l i r r le  RT!3 



f s e v e r a g e .  'The i l e c l  j.ne 1.n t h e  a p p e a r a n c : e  a t L r  j. t u L e  w a r ;  f  o1111il t o  be  

rr~ a :.: i r r l  u r r ~  t o w a r d  !; t 1-1 e c? n il o f  t 1-1 e !; 't o  r a g  e . .I t w a !; a l s o n o t e d  't 1-1 ;:7 'L 

F s a s s i o n  f  t - u i t - p i n e a p p 1 . e  b l .e r \ i l  r e r r ~ a i n e i l  i ~ r l a f  f e c t e r l  t j .1 .  I. t h e  s e c o n d  

week:: a f t e t -  wl-~icl-I s l i g h t  c h a n g e : ;  o c c u t - e d  i n  t h e  a p p e a r a n c e .  

E ; t a L j . < ; L  j. [:a]. a n a I . y r ; j . 5  o f  t h e  i l a t a  r e v e a l e c r l  t h t i l ;  R . l  r ; t . ~ c ) w ~ r i l  

I-rigl-lest d i f f e r e n c e  i n  'ti-~e a p p e a r a n c e  i i u r i n g  4 t h  and 5 I h  weel.:: 

(0.13) wt.1i1.e F i %  chowe i l  t . ~ j . g t . l e s t  i l j . f f e r e ~ t c : e  i n  a p p e a r a n c e  i l u r j . n g  t h e  

5 t h  a n d  h ' t h  week: ( 0 . 9 )  wl- l i l e  i n  Fir3 t l - ~ e  I-1:igI-lest, s i g n i . f i c a n t  

d j . f f e r e r t c e  wa:; focrrlil d ~ 1 r j . n g  .lr;t, artil %nil weel:: ( C I S ? ) ,  1.ower ; t  i l i r r j . n g  

t -  a n d  h t l - I  weel:: a n d  n o  s i g n : i . r i c a n t  d i f f e r e n c e  .Frclrr~ 2 n d  weel-:: t!, 

t h e  8 t h  weel::. T~ . IE?  aF:~FtF-larance o f  t h e  F :~ass j .o r t  f t - u j . t - l j . m ~ ?  RTS 

l j e v e r a g e  r e r r ~ a i n e d  c o n ~ ; t a n t  d u r i n g  t h e  2nd ' t o  8 t h  w e e k ,  a n d  

J 

c l ~ ? ~ I . j . ~ i e i l  i l u r i n g  5 t h  a n d  bLh  week: iluc? Lo f a i l i r l 9  o f  c :o I . c )u r s  a..; 

e v i i l e n c e i i  i n  t h e  p r e s e n t  : ; ' tui ly.  

T h e  c l . u u d y  a p p e a r a n c e  I.:; a n  i r r t ~ : ~ o r t a n t  ~ : ~ r c ) ~ : ~ ~ ? r t y ,  o f  ..;of t 

i l r i n l k s  l i k e  o r a n g e  - l i m e  a n d  lerrton . j u i c e  s i n c e  i t  give? n a t u r a l  

a p p e a l .  t o  t h e  f r u j . t  ilrj.nC:: (Shai i ,1~?1 . ,  .1c?C13). 

A c c o r d i n g  t o  T ' t -?o ' t i a  (.199;?) , ' t h e  R'TS b e v e r a g e  ~ r ~ a i l e  f row1 

rrtusC:melon--n.~artgo t l . e ~ i d  resl-lrr~eil  a t t r a c t  j . ve  a 1 : t p e a r a n c e  u p o n  s h a l : : j . n g  

' t h e  b o t t . l e  p r i o r  Lo : ;e rv in l ; ] .  TI-le t h r t ? e  t y p e : ;  0.f FiT!; b e v e r a g e  

 re re pared i n  t h e  p t - e . ; en t  r ;Ludy g a v e  a c l . o u i l y  a~:~peat-ante ir1:lon 
PY 



!;I-laC::i.ng o f  t h e  b o t t l e ! ; .  N o n - e n z y m a t i c  w 1  i n t , e t p a c ' t i o n  b(r?'tw(r?en 

cherr t j . ca l  c o m p o n e n t s  rrlay b r i n g  change!;  1.1) t h e  f a o i l  con! ,Lj .Luents  

w l - ~ i c h  a ' t t r i b r . ~ t e  t o  t h e  d e c l i n e  i n  a p p e a r a n c e  a t t r i b u t e  i n  'tl-I!? 

~ : ~ r o i l u c t s  o f  t h e  p r e s e n t  s t u d y .  

Changes in the flavour attribute with storage in RTS 

beverage is given Table - 31  

Mean score of flavour attribute of RTS beverage during storage. 
................................................................ 
Type of Storage time (in weeks) 
products I 2 3 4 5 6 
................................................................ 
R I 4.2 4.0 3.4 3. I 2.4 1.7 

(5.0) (19.0) (26.0) (42.0) (60.0) 

R 2  5.0 4.8 4.6 4.5 4.4 3.8 
(4.0) (8.0) (10.0) (12-0) (24:O) 

R3 4.8 4.7 4.4 4. I 4.0 3.2 
(2.0) (8.0) (15.0) (17.0) (33-0) 

.................................................................. 
CD (interaction) : 0.35' 
The value in the parenthesis indicates the percentage variation 

T h e  f l a v o u r  a t t r i b i ~ t e  s c o r e s  d e c r e a s e i d  d u r i n g  s t o r a g e  ant:i 

L h e r e  1,s i l e ~ e l . ~ t [ : l r r ~ e n L  0.f o f  f-.-f l . a v o u r  t o w a r i l s  t t - ~ e  ertil o f  t t . 1 ~  s t . ~ ~ . ? l . f  

l i f e .  T h e  :;core:; o f  tl-IF? f l a v o u r  a t ' t r i l u t e  i n  t l -~ rec :  t y p e s  o.f .I.'resl-t 

p r o i l u c t s  r a n g e i l  b e t w e e n  4.2-5.0 1.n t h r e e  t y p e s  o f  RTS b e v e r a g e  

d u r i n g  . f i r s t  week:: wl-~icl-t s u b s e q ! l e n t l y  d e t r l i r - i e d  d u r i n g  s t o r a g e .  'TI-le 

mean  s c o r e  o f  f l a v o u r  a t t r  i h u t e  i n  R'I  r a n g e d  t j e twee r r  4 .:?--.I .7 



w l - ~ i l c ?  j,n R2 1 1 3  i:t r a n g e d  het,w(?(.?n 5.0--3.8 a n d  4,mt3.,-:',l.7? 

r e s p e c t j . v e 1 . y .  T h e  ilec:rea..r-;e w a s  f o u n d  t o  b e  b0 p e r  c :e r \ t  1.n [ : s l a i n  

p a s s i o n  f r u i t  FITS b e v e r a g e ,  24 p e r c e n t  i n  p a s s i o n  f r u i t - p i n e a p 1 : l l e  

RTS an i l  33 pet-  c e n t  1.n p a s s i o n  f r u i . t  - 1.j.rrle RT'I3. 

: s t a t i s t i c a l  a n a l y s i s  o f  t h e  d a t a  r e v e a l e d  t l - ~ a ' t  1'3.1 s l . ' ~ o ~ e i : l  

h i g h  s i g n i f " ~ . c : a i ~ t  i l j . f f e r e n c e  o f  0 .7 i l u r i . n g  4 t h  a n i l  5 t h  WE!E?I.:: a n d  

d u r i n g  5tl-I a n d  h t h  w e e k ,  w h i c h  s h o w e d  t h a t  t h e r e  w a s  v e r y  h i ~ j l - I  

d e t e r i o r a t i c t n  Lhf? en i l  o f  t h e  storage? i n  p l a i n  p a r ; s j . o n  

f r u i t  R"rS b e v e r a g e .  T t ~ e  .F l a v o r . ~ r  a t t r i b u ' t e  s c o r e ! ;  o f  p a s ! ; i o n  

f  r u i t - - p i n e a p p l . ~ ?  RT'S beverage ( R 2 )  s h o w ~ ? i l  n o  s i g n j . f  I. c a n t  

d i f  .F c? r t. n c c. f  r  o r r ~  t h e  .1 !; 'C 't o 't h c? 5 1 1  w (2 e  1.:: b u  t ii \.I r i n g 't 1-1 e  15 't 1-1 a n  ii 

btti wec?k: t h e r e  'was a s i g n i f  I. c a n t  d1.f f e r e n c e  o f  0.6. Sarr~~? t r e n d  

was a l s o  n o t e i i  i n  Fi3 w i ' t l - I  a d i f f e r e n c e  o f  0.8 i d u r i n g  t h e  5 t h  h n i ~  

6 t h  weei::. Thu.; t h e  f l . a v c ) ~ ~ r  a t t r i . b u t e  o f  p a s s i o n  f r u i t  - ~ : l j . n e a ~ : ~ ~ : ~ I . o  

FITS a n d  p a s s i o n  f  t - u i t  - l i r n e  FiTS was f o u n d  ' t o  r e l ~ l a i n  c o n s t a n t  

i l l  t h e  5 t h  weel:: w i t h  o u t  a n y  s i c j n i f j . c a n L  d e t e t - i c ) r a t j . ~ r t .  

I - r r ? s ! ; l e r  ( ~ l c 1 6 B ) ,  !;uppor'Lc?id t h e  a b o v e  f i n d i n g  ! ; t a ' t j . n q  tl-~a't t I - . t o ~ ~ l j l - ~  

1 : l a s s i o n  f r u i t  j u i c e  c a n  b e  ~ : l r e s e r v e i l  Ly h e a t i n g ,  riorrlc: o f  t h e  

f  1avo!.11- d e t e r i o r i : 3 ' t i ! 1 n  occ:ur i l ~ r i ~ l * ~  s t o r a l ~ e .  r ' r e c ? z i n g  i s  'tl-I(;? 

p r e f f e r e d  r n e t t ~ o d  o f  p t - e r ; e r v a t j . o n  f o r  p r e s e r v i n g  [ :~as: ; j .on f r u i t  

j u i c e .  I n  t h e  p r e s e n ' L  s t - r ldy  HTS was s t o r e d  a t  a r r ~ b i e n t  c o n i i i ' t i o n . : ;  

ar td t h i s  rr~ay b e  o n e  o f  t h e  r ~ ! a s c ) n ~ i  f o r  f I . a v c ) i ~ r  c k ~ a n g e s .  



M u k l - ~ e r j e t z  ( , 1 9 6 : 3 ) ,  f o u n ! l  t l ~ a t  1:lear . j r . l i c e  r , ' Lo red  .For a y e a r  a ' l  24. ...- 

P 0 SO C ~ l e v e l . a ~ : ~ e d  a d j . s a g r e e a t l e  f l a v o u r  and was n o t  a c c : e F : ~ t a t l . e .  

A c c o r d i n g  t o  Pott,et- (.1(:1'46), l o s s  o,f  . f l a v o u r  v o l a t i l e s  p r o g r e s ! ;  

w i t h  t i r r ~ e .  - l " l ~ o r n e r  ( . 1 9 7 B )  r e F : l o r t e d  t h a t  t - e g a r i l l e s s  c f f  t h e  

s ' L o r a g e  t ,e r r~pera 'Lure  o f  f - . f  : l a v o u r  w i  11 e v e n t u a l  Sy  d e v e l o ( - r t  a n d  

aOsc?r~ce  o f  O x y g e n  c a n n o t  r e t a r d  o f f -  f 1 . a v o u r  i l e v e I . o p r r ~ e n t .  

Changes in colour attribute during storage in R T S  Leverage is given 

in Table 39, 

TABLE - 3% 

Mean score for colour attribute of R T S  beverage during storage 

Type of Storage period (in weeks) 
products 1 .  2 3 4 5 6 
................................................................. 
R l  5.0 5.0 4.8 4.4 4.0 3.3 

(4.0) (12.0) (20.0) (34.0) 

R3  4.9 4.3 4.0 4.0 3.6 2.3 
(;12.0) 118.4) ( .18.4) (26.5) (53.0) 

................................................................. 
CD (interaction) : 0.37. 
The values in the parenthesis indicates the percentage variation 

f i ( : c ~ r i l i n g  t o  Sii.iilii+~:l~:ta ('19C36), o:.:ygen o f  a i r  a c i v e r ! ; l y  a.f . f( .?c'L 

t h e  c u l . o u r  o f  t h e  f ruj.t, ~ : l roc luc :L .  



A s  indj,c:;.~Leil I t t ~ e  t a b l e  32 t h a t  t h e  c : o % o u r  a t t r j . t u t ~ ?  

s c o r e s  o f  RV!; l s e v e t - a g e  d e c r e a ! ; e d  d u r i n g  si:.: weeC::s o f  s t o r a g e  w i t h  

f a d i n g  o f  c o l . o u r  1.n al.1 t h e  t h r e e  t y p e s  o f  p r o d u c t s .  T h e  r r ~ e a n  

s c o r e s  r a n g e d  b e t w e e n  5.0-3.3 i n  R.1, 5.0-2.9 i n  H2 a n d  4.9-2.3 i n  

F13. ' rhr  s c o r e s  o f  t h e  p r o i l u c t  i n  t h e  f i r s t  we~?l:: vat - j .e i l  f r o r r ~  

4.9-5.0 i n  a l l  LI-IP t h r ~ e  t y p e s  c1.f FI'TS a n d  w a s  , found  ' to b e  I - ~ i g l - ~ l y  

a c c e l : ~ t a b l e .  The? i l e c l i r l e  was f o u n d  t o  be 34.0 p e r c e n t  j.n p l a i n  

p a s s i o n  f r u i l ,  RTS b e v e r a g e  (H ' l ! ,  42.0 p e r c e n ' t  i n  1:lassion f r t . ~ i t . -  

~ : ~ i n e a p ~ : ~ l . e  RTS O e v e r a g e  ( R 2 ) .  T t , ~ e  i l e c l . j . ~ ~ e  j.n c:oI.our a tLr . j . i : ,uLe 

s c o r e  s t a r t , e d  f r o r r ~  'tl..~e 2116 w e ~ l . : :  i ' t : i c? l f  i n  p a r , s i o n  f r u i ' t  1 : l ineapp le  

FiTS ( R % )  ancl p a s s i o n  f r u i t - - 1 j . n . 1 ~  R T ' S  ( 8 3 ) .  

S ' t a t i s t i c a l  ' a n a l y s i s ,  i n d i c a t e d  s i g n i . f i c a n ' t  i i i f . f e r e n c e  d u r i n g  

I 

5tt.1 a n d  b t h  weel:: ( 0 . 7  i n  B.1, 0 . b  i n  f?Z ani l  .1.3 i n  R 3 ) .  a n d  was 

t i ig l - l e s t  T h u s  'tl-IF? i i e ( : l i n e  w a s  . found t o  b e  rr~a:.:irr~urrl d u r i n g  las ' t  

1.0eek: o f  s t o r a g e .  C o l o a r  p i g r r ~ e n t s  p a r t  i c u l . a r 1  y c a r o t e n o j . d E ;  a r e  

s u s c c z ~ : ~ t i L l e  t o  o : . : i d a t i o n  bo ' th  i n i t i a l l y  anid d u r i n g  s'Lora1~i.1 

I A s h u r s t ,  ' 19Bh) .  

Fia1.1ote ( . l C ? Y % )  r e l : ~ c ) v t e i l  t h a t  f o r r r ~ u I . a t i c ) n  o f  b rown p j .g r r~en t r ;  j.11 

~ , I - I F ~  !;'Lored RTS i s  a t ' t r i l s u t e d  t o  t l - ~ e  i i e g r a d a t i o n  o f  t h e  (:~roi:luct::, 

o f  s u g a r ,  ascorbic a c i d  ancl ~ : l r o t e j . n .  Sairti  ~ l i  a].-. (.lC?€35), a l r ; o  

o t s ~ r v e i i  some? d e c l i n e  i n  c o l o u t -  s c o r e  o.f b o t t l e i l  1::innow j u i c i .  
I 

st ,orc?d uni le  t- roorr~ l e r n p e r a t u  t-e f o r  a p e r  j.oil o f  sj.:.: r r ~ c ) n t t . ~ ~ i .  



Qccarding ta flanats &A. ( 1 9 9 2 ) ,  culaur #cores of Kinnnw FITS 

declined during storage. The decline was more pronounced for 

products packed in flexible pouches a s  compared to other two 

types of containers which can be attributed to the catalytic 

effect of light on deterioration, as the pouches were 

transparent. According to Thorner (1978), colour changes may 

occur during storage and in light coloured juices such as 

pineapple and this Growning effect can be easily detected. Many 

of the above factors, contribute to the deterioration of colour 

in the stored RTS beverage in the present study. 

Changes in the clarity attribute with storage in R T S  beverge 

during storage 'given Table 33 

Mean score for clarity attribute of R T S  beverage during storage. ................................................................. 
Type of Store period (in weeks) 
product I 2 3 4 5 6 ................................................................. 
Rl 2.6 2.9 3.0 4.0 4.0 4.0 

(10.0) (13.0) (35.0) (35.0) (35.0) 

CD (interaction) : 0.19 
The value in the parenthesis indicates the percentage variation 



T h e  c l a r i t y  a t t r i h u t c ?  s c o r e  w a s  f o u n d  t o  i n c r c z a s e  d t . ~ r i n g  

s t o r a g e  a n d  ttii~s t h e  p r o d u c : t  b e c a r r ~ e  r r ~ o r e  c l e a r  d u r i n g  storage?. I n  

p l a i n  p a s s i o n  f r u i t  - p i n e + a p p l e ~ . R F S ,  c l a r i t y  s c o r e s  w e r e  f o u n d  t o  

i n c r e a s e  b y  35.0 p e r  c e n t ;  w h e r e a s  i n  p a s s i o n  f  r u i t - p i n e a p p l e  RTE; 

L e v e r a g e  a n d  i n  p a s s i o n  f r u i t  l i m e  RTS L e v e r a g e  i t  i n c r e a s e d  L y  

25.0 a n d  28.0 r e s p e c t i v e l y .  T h e  c l a r i t y  s c o r e  was f o u n d  t o  he 

2.6, 3.0 a n d  2.9 r e s p e c t i v e l y  i n  R.1 ,  RE a n d  R3 d u r i n g  t h e  f i r s t  

week:. C l a r i t y  a t t r i b u t e  was f o u n d  t o  i n c r e a s e d  by  l3 .3  p e r  cent 

i n  p l a i n  p a ! j s i a n  f r u i t  b y  t h e  e n d  o f  3 r d  w e e k ,  w h e r e a s  i n  R 2  t h e  

i n c r e a s e  was 25 p e r  c e r l t  a n d  i n  R 3  i t  w a s  28 p e r  c e n t  a t  t h i s  

p e r i o d .  

S t a t i s t i c a l '  a n a l y s i s  i n d i c a t e d  t h a t  i n  R.1 t h e  s i g n i f i c a n t  
*.Ps* 

d i f f e r e n c e  was f o u n d  t o  be h i g h e s t  d u r i n g  .Ist a n d  2 n d  week  ( 0 . i ) .  

W h i l e  i n  R 2  t h e  d i f f e r e n c e  was o n l y  d u r i n g  1st a n d  2 n d  w e e k .  I 11 

p a s s i o n  f r u i t - l i m e  RTS b e v e r a g e  t h e  d i f f e r e n c e  w a s  ma:<irr~um d u r i n t j  

2 n d  a n d  3 r d  w e e k .  A c c o r d i n g  t o  T h o r n e r  ( 1 9 7 R ) ,  t h e  R T S  b e v e r a g e  

P' 
d u r i n g  s h e l f  l i f e  p r e c i p i t a t e s  a n d  t h i s  p r c ? , c i # a t e d  m a t e r i a l  

c o n t r i b u t e  t o  f l a v o u r .  

Changes in the overall acceptability of RTS beverage d u r i n g  

storage is given in Table 3339 



Overall acceptability o f  RTS beverage during storage 

Type o f  Storage time (in weeks) 
products I 2 3 4 5 6 ................................................................. 
R l  4.1 4.0 3.8 3.7 3. I 2.6 

(2.4) (6.8) (10.2) 24.3) (36.6) 

R 3  4.5 4.2 4.2 4.0 3.8 3.1 
(6.6) ( 7 . 5 )  (11.1) (16.4) (30.6) ................................................................. 

Values in the parenthesis indicates the percentage variation 

As p e r  t h e  a b o v e  t a h l e ,  s t e a d y  d e c l i n e  was o b s e r v e d  i n  t h e  

o v e r a l l  a c c e p t a b i l i t y  o f  a l l  t h e  t h r e e  b l e n d s  d u r i n g  s t o r a g e .  'The 

s c o r e s  f o r  o S e r a l . 1  a c c e p t a b i l i t y  r a n g e d  b e t w e e n  4.  .I-2.6 i n  

p l a i n  p a s s i o n  f r u i t  RTS L e v e r a g e  (R.11,  4.6-3.4 i n  p a s s i o n  f r u J i t . -  

! s i n e a p p l e  RTS b e v e r a g e  ( f i2)  a n d  4.5-3. .1 i n  [ : l a s s i o n  f  r u i t - 1  j.rrte R T S  

b e v e r a g e  ( R 3 ) .  T h e  p e r c e n t a g e  o f  d e c l i n e  was f o u n d  t o  h e  36.h i n  

HI, 26.0 p e r  c e n t  i n  R 2  a n d  30.6 i n  H 3 .  T h e  o v e r a l . 1 .  a c c e p t a h *  

d u r i n g  t h e  f i r s t  week  r a n g e d  b e t w e e n  4:l - 4 . h .  T h e  p a s s i o n  

f r u i t  - p i n e a p p l e  b l e n d  w a s  f o u n d  t o  b e  hi .gh1.y  a c t r ? p t a b l e  an i l  

t h e  d e c l i n e  i n  ' t h e  o v e r a l l  a c e p t a b i l i t y  was rrt inirr tc~i~~ when 

c o m p a r e d  t o  p l a i n  p a s s i o n  f r u i t  RTS a n d   lassio ion f r u i t  - l i m e  RTS 

b e v e r a g e .  A c c o r d i n g  t o  K a u r  ( . 1 9 9 3 ) ,  o v e r a l l  a c c e p t a b i l i t y  w a s  

h i g h e s t  f o r  n ~ a n g o - p i n e a p p 1 . e  b l e n d e d  n e c t a r .  R e s u l t s  o f  t h e  



3 4 5 

STORAGE TIME (in weeks) . 
R1 - Plain passion fruit RTSg beverage R2 - Passion fruit - pineapple RTSh beverage R3 - Passion fruit - lime RTSs beverage . 

Fig. 9 . Overall acceptability of RTS beverage 
during storage 



present study can be compared with t h e  study done by 

Kaushik ( 1 9 9 4 ) .  According t o  him, t h e  R T S  beverage prepared front 

unripe Dushehari Mangoes remained acceptable, though its mean 

sensory score decreased during storage. 

From the above findings. it can be concluded that the quality 

attr ihutes such a s  taste, appearance, flavour and col.our 

decreased during storage of R T S  beverage prepared in the study. 

The trend ,was almost similar in all the three types of H T S  

beverage. However in plain passion fruit RTS and passion 

fruit - lime R T S  beverage the changes appeared a t  a n  early period 

whereas in Passion fruit - pineapple R T S  the change was noticed 

after a n  intervdl of two weeks. These changes were primainly due 

to deteriorative changes caused by the microbial activiiy. 

Increase in the clarity attribute was noticed during storage in 

all the three blends. The Pineapple beverage prepared b y  C F T R I  

could be stored upto one to two months (CFTRI 1989) and in 

the present study the R T S  prepared kept well u p t o  45 days. 

4 . 5 . 2  C h a n g e s  i n  t h e  o r g a n o l e p t i c  q u a l i t i e s  o f  w i n e  d u r i n g  s t o r a g e  

Changes in the taste attribute of wine during storage is given 

/ 
in Table iM3> I 



Table 3433- 

Overall acceptability scores of wine during storage 
----------------i-----------------------------------,---------------------------------- 

Type of Storage period (in months) 

product I 2 3 4 5 6 7 8 9 10 I I 12 ..................................................................................... 

values in the parenthesis gives the percentage variation in taste attribute score 



T a s t e  a t t r j . G u t e  ~ i c o r e a i  o f  t t , ~ e  t h r e e  wj.nc?s i r , c r . eae ;ed  r ; l . i g t ~ ~ t l y  

d u r i n g  t h e  s h e l f  l i f e  p e r i o d .  T h e  t a s t e  s c a r e s  i n c r e a s e d  b y  2 . 2  

p e r  c e n t  i n  W ' l ,  2 .0  p e r  c e n t  i n  W 2  a n d  2.1 p e r  c e n t  i n  W 3 .  Mean 

s c o r e s  r a n g e d  b e t w e e n  4 .4  - 4.5 i n  W.1, 4.7 - 4.8 i n  W 2  a n d  4 . 5  - 

4.6 i n  W 3 .  A c c o r d i n g  t o  A t t r i  ( 1 9 9 0 ) ,  S a n d p e a r  v e r m o u t h  had a n  

a c c e p t a b l e  t a s t e  when c o m p a r e d  t,o S a n d p e a r  b a s e  w i n e .  T h e  mean 

s c o r e s  o f  t h e  w i n e s  t h e  .1s t  m o n t h  o f  s t o r a g e  was 4 . 4 ,  4 .7  a n d  

.4.5 r e s p e c t i v e l y  i n  p l a i n  p a s s i o n  f r u i t  w i n e ,  p a s s i o n  f r u i t  - 

t s a n a r ~ a  w i n e  a n d  p a s s i o n  f  r u i  t - p i . n r ? a p ~ : ~ l e  w i n e .  T h e  t a s t e  s c o r e r ;  

i n c r e a s e d  s l i g h t l y  d u r i n g  t h e  5 t h  rnontl-I i n  a l l  ' t h e  t h r e e  t y p e s  o f  

w i n e . T h i s  may Le d u e  t o  t h e  c o n v e r : ; i o n  u f  t h e  r e s i d u a l  s u g a r  j . r \ to  

a l c o h o l  t o  g i v e  t h e  w i n e  i t s  c h a r a c t e r i s t i c  t a s t e  a n d  a 

d e c r e a s e  i n  a s t r i n g e n c y  was o b s e r v e d .  S t u d i e s  d o n e  t y  A d s u j e  i n  

( . 1 9 9 2 )  s h o w e d  t h a t  w i n e  f r o m  b e r  j u i c e  was c o m p a r a b l e  t o  t h a t  o f  

w i n e  f r o m  g r a p e  j u i c e  e x c e p t  s l i g h t  a s t r i n g e n t  t a s t e .  

S t a t i s t i c a l  a n a l y s i s  o f  t h e  d a t a  s h o w e d  n o  s i g n i f i c a n t  

d i f f e r e n c e  i n  t a s t e  i n  t h e  t h r e e  t y p e s  o f  w i n e  d u r i . n g  s t o r a g e .  

Changes  i n  t h e  a p p e a r a n c e  a t t r i b u t e  o f  h w i n e  w i t h  s t o r a g e  

i s  p r e s e n t e d  i n  T a b l e  ~ 2 b  

f i c c o r d i n g  t o  A r r ~ e r i n e  ('1972), t h e  a p p e a r a n c e  o f  w i n e  w1.1.1 

o f t e n  t e l l  t h e  e x p e r i e n c e d  t a s t e r  much a h o u t  i t s  c o n d i t i o n s .  

accord in^^ t o  Dass ( - l 9 9 0 ) ,  t h e  a p p e a r a n c e  i s  o n e  o f  t h e  m o s t  



Table (3%) 

U36 

Mean score for appearance attribute during storage ......................................................................................... 

Type of Storage period (in *months) 

product I 2 3 4 5 6 7 8 9 I 0  I I 12 ........................................................................................ 

CD (interaction : 0.33 
values in the parenthesis gives the percentage variation in appearance attribute score 



i m p o r t a n t  q u a l i t y  c h a r a c t e r i s t i c  o f  s p a r k l i n g  w i n e .  "r ls e 

a p p e a r a n c e  o f  t h e  w i n e  was f o u n d  t o  i n c r e a s e  d u r i n g  s t o r a g e  i n  

a l l  t h e  t h r e e  t y p e s  o f  w i n e .  The i n c r e a s e  was f o u n d  t o  b e  2 4 . 8  

p e r  c e n t  i.n p l a i n  p a s s i o n  f r u i t  w i n e ,  40.0 p e r  c e n t  e a c h  i n  

p a s s i o n  f  r u i t - b a n a n a  w i n e  a n d  p a s s i o n  f r u i t  - p i n e a p p l e  w i n e .  

A c c o r d i n g  t o  H i c k s  (1990), a p p e a r a n c e  i s  a s t r o n g  i n d i c a t o r  o f  

f l a v o u r  a n d  c l a r i t y  i s  a n  i m p o r t a n t  i n d i c a t o r  o f  s a t i s f a c t o r y  

c o n d i t i o n .  T h e  c l a r i t y  a t t r i b u t e  s c o r e s  i n c r e a s e d  d u r i n g  s t o r a g e .  

T h e  mean s c o r e  w a s  f o u n d  t o  r a n g e  l i e t w e e n  3.0 - 4:1 i n  1:1lairi 

p a s s i o n  f r u i t  w i n e  ( M I ) ,  3 . 0  -- 5.0 i n  p a s s i o n  f r u i t -  b a n a n a  wi.1.1e 

(W2) a n d  3.0 - 5.0 i n  p a s s i o n  f r u i t - p i n e a p p l e  w i n e  ( W 3 ) .  T h e  

i l e c l i n e  i n  t h e  c u l . o i l r  s c o r e  d i d  n o t  seerrt t o  h a v e  a n y  e f f e c : t  on  . 
a p p e a r a n c e  s c o r e  s i n c e  tkte f a d e d  c o l o u r  w a s  s t i l l  a c c e p ' t , a b l e  ,Lo 

t h e  j u d g e s .  

S t a t j . s t i c a 1  a n a l y s i s  o f  t h e  d a t a  r e v e a l e d  t h a t  t h e r e  w a s  110 

s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  a p p e a r a n c e  a t t r i b u t e  b e t w e e n  t h e  

t w o  a d j a c e n t  r n o n t h s .  B u t  a s i g n i f i c a n t  d i f f e r e n c e  (.1:1) was 

o h s e r v e d  b e t w e e n  dst ani t  .12th  m o n t h  i n d i c a t i n g  a n  i n c r e a s e  i n  

a p p e a r a n c e  a t t r i b u t e  d u r i n g  s t o r a g e .  V y a s  (1993) f c ) ~ n i l  t h a t  

c i d e r s  a n d  w i n e s  i m p r o v e d  i n  a p p e a r a n c e  d u r i n ~  s t o r a g e .  R e s u l t s  

o f  t h e  p r e s e n t  s t u d y  was a l s o  i n  l i n e  w i t h  a t o v e  f i n d i n g s  a n d  

t h i s  may b e  a t t r i b u t e d  t o  t h a t  f a c t  t h a t  d u r i n g  s t o r a g e  s u s p e n d e d  



p a r t i c 1 . e s  p r e c i . p i . t a t e s  arid s e t t l e s  tiown g i v i r r g  a s p a r k l i n g  

a p p e a r a n c e  t o  t h e  w i n e .  

C h a n g e s  i n  flavour attribute scores of w i n e  d u r i n g  storage i s  

g i v e n  i n  Table 3 d 3 3  

E s t e r s  a r e  a grouF:l o f  o d i f e r o u s  r r ~ o l . e c u l e s  wtiictc m a k e s  a n  

i m p o r t a n t  c o n t r i t u t i o n  t o  t h e  f l a v o u r  a n d  a r o m a  0 9  w i n e .  

B r o w n s e l l .  (lY05) r e p o r t ~ ? c l  t h a t  f l a v o u r  i .s  g e n e r a l 1 . y  u s e d  t o  

d e s i g n a t e  tl-re o d i f e r o u s  c o m p o n e n t s  o f  y o u n g  w i n e s  and d e p e n d ! ;  o n  

t h e  p r i r r ~ a r y  f l a v o u r  f  rurrt t h e  f r u i t s  p l u s  a s e c o n i l a r y  f  l a v o u r  

f r o m  a l c o h o l i c  f e r m e n t a t i o n  . 

O c c o r d i n g  t o  S i n g l e t o n  ('19hY), a g i n g  c a n  p r o d u c e  r r ~ o r e  
1 

h a r m o n i o u s  y e t  m o r e  c o m p l e x  f l a v o u r  b y  a s l o w  l o s s  o f  o b t r u s i v e  

f l a v o u r s  a n d  a g a i n  o f  a d d i t i o n a l .  f l a v o u r  n a u c e s  whi1 .e  r e t a i n i n g  

much o f  t h e  o r i g i n a l  d e s i r a b l e  f l a v o u r .  T h e  f l a v o u r  a t , t r i L u L e  

s c o r e s  o f  w i n e s  c l n r i n g  t h e  f i r s t  rrronth was f o u n d  t o  Le 3.0, 4 . 1  

a n d  3.0 i n  W ? ,  W 2  a n d  W 3  r e s p e c t i v e l y .  

, 
- r t .~e  f l a v o u r  a t t r i b u t e  s c o r e s  of- '  al.1 t t r e  t h r e e  t y p e s  o f  w i n e s  

w e r e  f o u n d  t o  i n c r e a s e  g r a d u a l l y  d u r i n g  s t o r a g e .  T h e  i n c r e a s e  w a s  

f o u n d  t o  b e  33.30 p e r  c e n t  i n  p l a i n  p a s s i o n  f r u i t  w i n e ( W . I ) ,  

.I8 p e r  c e n t  i n  p a 5 s i o n  f r u i t - b a n a n a  w i n e ( W 2 )  a n d  40 p e r  c e n t  i n  

p a s s i o n  f  r i . u t - p i n e a p p 1 . e  w i n e ( W 3 ) .  'St-ie s c o r e  r a n g e d  b e t w e e n  3.0 - 



Table GB) 

Mean score for flavour attribute during storage ___________________----------------------~-------_------------------------- ------ 

Type of Storage period (in months) 

product I 2 3 4 5 6 7 8 9 I 0  I 12 
___________________--------------------.---------_-------------------------------------. 

CD (interaction : 0.33 
values in the parenthesis gives the percentage variation in flavour attribute s c o r e  



4 .5  i n  W . 1 ,  4:1 - 5.0 i n  W 2  a n d  3.0-5.0 i n  W 3 .  . Among t h e  t h r e e  

t y p e s ,  p a s s i o r t  f r u i t  - b a n a n a  w i n e  ( W 2 )  a t t a i n e d  h i g h e s t  sc:c)t-e 

d u r i n g  t h e  i n i t i a l  p e r i o d  o f  s t o r a g e  a n d  d u r i n g  e n d  o f  t h e  

s t o r a g e .  I t  i s  w o r t h  m e n t i o n i r t g  t h a t  p a s s i o n  f r u i t - b a n ' a n a  Gler td  

as  w e l l  as p a s s i o n  f r u i t  - p i n e a p p l e  b l e n d  ( W 3 )  a t t a i n e d  a 

rrlaximurn s c o r e  o f  5.0. 

1)ata when s t a t i s t  j.cal. 1.y a r t a l . y s e d  c;ktowed t h a t  t h e r e  w a s  no 

s i g n i f i c a n t  d i f f e r e n c e  i n  a l l  t h e  t l t r e e  t y p e s  o f  w i n e s  b e t w e e n  

t h e  a d j a c e n t  m o n t t i s .  .Josti i  (1990) r e p o r t e d  t h a t  t h e r e  wa's n o  

s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  a p r i c o t  w i n e  p r e p a r e d  u s i n g  .1:.1 a n d  

1:2 p r o p o t i o n s ,  B u t  a s i g n i f i c a n t  d i f f e r e n c e  o f  1.5 was o b s e r v e d  

i n  p l a i n  p a s s i o n  f r u i t  w i n e  ( M I ) ,  0.9 i n  p a s s i o n  f r u i t - b a n a n a  

w i n e  t W 2 )  a n d  2.0 i n  p a s s i o n  f r u i t - p i n e a p l e  w i n e  ( W 3 )  b e t w e e n  l s t  

a n d  .12th  m o n t h .  T h u s  a l l  t h e  t l - ~ r e e  t y p e s  o f  w i n e  sl-ioweii 

s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  f l a v o u r  a t t r i b u t e  s c o r e s  d u r i n g  

s t o r a g e .  

T h e  f l a v o u r  u f  wirre i s  nc) t  rriain1.y d u e  t o  t h e  a l c o h o l  ...;, 

a l d e h y d e s  a n d  e s t e r s  p r e s e n t  i n  i t ,  b u t  a l s o  d u e  t o  i t s  p h e n o l i c  

5 u b s t a n c e s .  V y a s  (1991)  r e p o r t e d  t h a t  t h e  y e a s t y  o d u u r  

d i m i n i s h e d  d u r i n g  s t o r a g e .  A l c o h o l i c  o r a n g e  j u i c e  L e v e r a g e  s h o w e d  

t h e  d e v e l o p m e n t  o f  v a r i o u s  v o l a t i .  1.e a r o m a t i c  corr ipour~ds  di1rj .n J 

s t o r a g e  ( R o d r i g u e z ,  ,1992). T h e s e  ,may b e  t h e  r e a s o n s  f o r  b e t t e r  



Table 37 

Mean s c o r e  for colour attribute during storage 
_--____-_-_________-------------------------------.--------------.------.---------------.-- 

Type of Storage period (in months) 

product I 2 3 4 5 6 7 8- 9 I 0  I 1  12 
--_-_____-_-_______--------------------,-- - ------ 

CD (interaction : 0.12 
values in the parenthesis gives the percentage variation in colour attribute score 



f l a v o u r  d e v e l o p r r ~ e n t  i r ~ l  t h e  w i n e s  p r e p a r e d  i n  t h e  p r e s e n t  s t u d y  

d u r i n g  s t o t - a g e .  T h e  s e n s o r y  e v a l u a t i o n  s t u d i e s  s h o w e d  t h a t  

pomegranate w i n e  h a s  b e t t e r  f l a v o u r  t h a n  g r a p e  w i n e  

( a d s u l e ,  .199%). 

Changes i n  t h e  c o l o u r  a t t r i b u t e  s c o r e s  o f  t h e  w i n e  d u r i n g  

s t o r a g e  i s  p r e s e n t e d  i n  T a b l e  37 

T h e  c o l o u r  a t t r i b u t e  s c o r e  was f o u n d  t o  b ~ ?  i n  t h e  r a n g e  o f  

5.0 - 3.9 i n  W1,4.0  - 2.9 i n  W 2  a n d  3.9 - 2 . 4  i n  W 3  whicl-I  

i n d i c a t e s  t h a t  p l a i n  p a s s i o n  f r u i t  w i n e  s c o r e d  t h e  rrta:<irrturn 

f o l l o w e d  b y  p a s s i o n  f r u i t  - b a n a n a  w i n e  a n d  p a s s i o n  f r u i t -  

p i n e a p p l e  w i n e .  H o w e v e r  i n  g e n e r a l  t h e  c a l . o u r  a t t r i t u t e  s c o r e s  

o f  w i n e s  w e r e  f o u n d  t o  d e c r e a s e  d u r i n g  . I 2  mon ' ths  o f  s t o r a g e .  ' The 

d e c r e a s e  was f o u n d  t o  b e  2% p e r  c e n t  i n  p l a i n  p a s s i o n  f r u i t  

w i n e  ( W d ) ,  27.5 p e r  c e n t  i n  p a s s i o n  f r u i t - b a n a n a  w i n e  ( W 2 )  a n d  

38.4 p e r  c e n t  i n  p a s s i o n  f r u i t - - p i n e a p p l e  w i n e  ( W 3 ) .  T h e  s c o r e s  

o f  a l l  t h e  t h r e e  b l e n d s  r e m a i n e d  c o n s t a n t  d u r i n g  t h e  f i r s t  t h r e e  

m o n t h s  ancl was f o u n d  t o  i n c r e a s e  a f t e r  3 r d  rnonth  c u r r e s p o n i l j . n g  t o  

t h e  i n c r e a s e  i n  t h e  c l a r i t y  s c o r e s .  

S t a t i s t i c a l  a n a l y s i s  o f  t h e  d a t a  r e v e a l . e i 1  t h a t  t h e r e  was 

s i g n i f i c a n t  d i f f e r e n c e  i n  a l l  t h e  t h r e e  t y p e s  o f  w i n e  b e t w e e n  t h e  

a d j a c e n t  m o n t h s .  Recording t o  M e r o r y  ( '197€3) ,  t h e  s h a i l e  o f  t h e  



Table 38 

Mean score for clarity attribute of wine during storage 
-------_--__-----__--------,------------------- - 

Type of Storage period (in months) 

product I 2 3 4 5 6 7 8 9 I 0  I I 12 ----_---------_-___------------------------------- ---- 

CD (interaction) : 0.28 
v a l u e s  in the parenthesis gives the percentage variation in clarity attribute score 



colour is often indicative of the flavour strength of the wine. 

However in the present study the flavour of wine was found to 

increase during storage whereas colour scores decreased in the 

cjalllple. 

Changes in the clarity attribute of wine during storage is 

presented i.n Table $39 

The clarity attributes scores were between 2.0 - 3.9 j.n W.1, 

4.0-5.0 in W2 and 3.0-4.0 in W3. It was observed that clarity 

attribute of wine was found to increase gradual1.y during storage 

in all the three types of wines. The percentage o f  increase wa!:, 

found to he 48.7 per cent in plain passion fruit-wine ( W ? ) ,  20 
* 

per cent in passion fruit-banana wine(W2) and 215.0 per cent in 
J 

passion fruit-pineapple wine(W3). 

Statistical analysis of the data showed a high significant 

difference during 4th and 5th month in a l l  the three bl.er\ds a n d  

there was a corresponding increase in appearance. 

Changes in the strength attribute of wine during storagee 

is presented in Table ('0 



Table 39 

Mean score for strength o f  wine during storage 
-----------____--__------------.---------.-~--------------------------.--,----------- 

Type of Storage period (in months) 

product I 2 3 4 5 6 7 8 9 10 I 1  12 ....................................................................................... 

CD (interaction) : 0.34 
values in the parenthesis g i v e s  the percentage variation in strength attribute score 



The strength of the wine increased gradua1l.y during stsrage. 

The score of the product during first week ranged from 2.8- 

3.2.The percentage of increase in strength was found to be Y.6 in 

W l ,  8.5 in W2 and 1 l . B  in W3. 

Statistical analysis of the data showed a difference in 

strength during 4th and 5th month in all the three blends but it 

was not significant. During the first four months there was no 

change in the strength attribute scores, while after t h e  fourth 

month there was a slight increase in the strength att.ribute 

scares. 

* 
Changes in the overall acceptability o f  wines during s t o r a g e  is 

J 

presented Table 40 

As per the above table there was$ a steady increase in the 

overall acceptability scores of all the three blends during 

storage. The scores of overal.1 acceptability ranged tetween 

3.4 - 4.0 in plain passion fr&t wine (W.1) 3.8 - 4.5 in passion 

fruit banana wine (WZ) and 3.4 - 4.0 in pc?r;sinn fruit--pineapple 

wine (W3). The percentage of decline was found to be ?b.OO in W ? ,  

15.66 in passion fruit-banana wine (W2) and 15 in passion fruit- 

pineapple wine (W3). The overall acceptability during the first 

week ranged between 3.4 - 3.8. The result ahtained indicates that 



Table 40 Cg) 

Overall acceptability scores o f  wine during storage -----_-_-- _--_-___ -------------------------------- ---- - --------- 

Type of Storage period (in months) 

product 1 2 3 4 5 6 7 8 9 10 I I 12 
------_________-__-----------------,-------~---------- 

values in the parenthesis jives the percentage variation in taste attribute score 



t h e  p a s s i o n  f r u i t - b a n a n a  w i n e  (W2) h a d  h i g h  o v e r a l l  a c c e p t a b i l i t y  

(3.8) a n d  t h e  c h a n g e s  w e r e  rninirr~urrt d u r i n g  s t o r a g e  (.15.9 p e r  c e n t )  

when c o m p a r e d  w i t h  p l a i n  p a s s i o n  f r u i t  w i n e  ( W , 1 )  a n d  p a s s i o n  

f r u i t - p i n e a p p 1 . e  w i n e  ( W 3 ) .  

F"rorrt t h e  f o r e y o j . n g  d i . s c u s s i o n  on  o r g a n o l e p t i c  q u a l i t j . e s  o f  

w i n e  i t  i s  e v i d e n t  t h a t  t h e  q u a l i t y  a t t r i b u t e s  s u c h  as  t a s t e ,  

a p p e a r a n c e ,  f l a v o u r ,  c : l a t m i t y  a n d  s t r e n g t h  i m p r o v e d  d u r i n g  s t o r a g e  

i n  a l l  t h e  t h r e e  t y p e s  o f  w i n e .  T h e  t a s t e  a t t r i b u t , e  i n c r e a s e d  

d u r i n g  t h e  5 t h  m o n t h  i n  p l a i n  p a s s i o n  f r u i t  w i n e  a n d  F:!assior.l 

01 q e  
f r u i t - b a n a n a  w i n e  w h i l e  i n  p a s s i o n  f r u i t - p i n e a p p l e  t h e  t a s t e  

a t t r i b u t e  i n c r e a s e i l  o n l y  i n  t h e  6tt.t m o n t h .  T h e  a p p e a r a n c e  . 
a t t r i b u t e  i n c r e a s e d  i n  ' t h e  s e c o n d  r r ~ o n t h  i n  b o t h  tl-te b l e n d e d  w i n e ,  

A 

w h i l e  t h e  i n c r e a s e  w a c i  o n l y  d u r i . n g  t h e  4 t h  r r ~ o n t h  i n  p l a i n  p a s s i o n  

f r u i t  w i n e .  TI-re f l a v o u r  s t a r t e d  i n c r e a s i n g  i n  tl-te 3 r d  inon'tl-I 

i t s e l f  i n  a l l  t h e  t h r e e  t y p e s  o f  w i n e .  T h e  i r r ~ p r o v e r r t e n t  i n  t h e  

c l a r i t y  was o b s e r v e d  i n  t h e  5 t h  m o n t h  i n  p l a i n  p a s s i o n  f r u i t  w i n e  

a n d  p a s s i o r ~  f r u i t - p i n e a p p l e  w i n e  w h i l e  i n  p a s s i o n  f r u i t - t : ~ a n a n a  

w i n e  t h e  p r o d u c t  Oecarrte c l e a r  i n  s e c o n d  rr~ontl-I i t s e l f .  'TI-tere i s  a 

i n c r e a s e  i n  t h e  s t r e n g t h  o f  t h e  w i n e s  i n  t h e  5 t h  rnonth  w w i w ~ ~ .  . T h e  

c o l o u r  a t t r i b u t e  s c o r e  was f o u n d  t o  d e c l i n e  d u r i n g  s t o r a g e  a n d  

L h i s  d e c l j . n e  s t a r t e d  frorrt t h e  4 t h  rrtonttt i n  a l l .  t t t e  t h r e e  t y p e s  o f  

w i n e .  



- 

STORAGE TIME (in months) 

W1 - Plain passion fruit wine W2 - Passion fruit - banana wine W3 - Passion fruit - pineapple wine 

Fig.to . Overall acceptability of L wine during storage 



4.5.3 Changes in the organoleptic qualities of jelly with 

s t o r a g e l  

O r g a n o l e p t i c  q u a l i t i e s  o f  j e l l y  was f o u n d  t o  change 

c o n s i d e r a b l y  w i t h  r e s p e c t  t o  q u a l i t y  a t t r i b u t e  v i z  t a s t e ,  

a p p e a r a n c e ,  f l a v o u r ,  c o l . a u r  a n d  t e x t u r e .  

The changes in the taste attribute in jelly with storage 

presented in Table 41 

Mean score for taste attribute of jelly during storage. 

Type of . storage time (in weeks) 
products I 2 3 4 5 6 7 ................................................................ 
J I 4.1 4.1 4.0 4.0 3.7 2.8 1.6 

(2.4) (2.4) (9.7) (31.7) (60.9) 

J 3  .4.6 4.9 4.1 3.9 3.6 2.7 1.7 
(4.3) (10.8) (15.2) (21.7) (41.3) (63.0) ................................................................ 

CD (intraction) : 0.37 
Values in the parenthesis indicates percentage variation. 

T a s t e  i s  n o t  o n l y  a s e n s o r y  r e s p o n s e  b u t  a l s o  a n  a e s t h e t i c  

a p p r e c i a t i o n  o f  t h e  m o u t h  f e e l  t o w a r d s  s o l . u b l e  n a t e r i a 1 . s .  T a s t e  

i s  t h e  m a j o r  a t t , r i b u t e  w h i c h  d e t e r m i n e s  t h e  a c c e p t a b i l i t y  o f  f o o d  



H s  per the talil.e, the taste attribute scores was fc)unil to 

decrease during storage. 'The decline was folinii to be 60.9 per 

cent in plain l:~a:;sion fruit rind jelly, 60.0 per cent 1.n 1:lassion 

fruit rind-banana jelly and 63.0 per cent in passion fruit-papaya 

jelly. The mean score of' the taste attribute ranged tjetweerl 4:1- 

.1.6 in J.1, 5.0-2.0 in J 2 a n d 4 . 6 - . I . ?  in J3. Pa!;sion fruit 

rind - banana jelly obtained the rr~a:.:iaurn score (5.0) followeil by 

passion fruit rind - pal:~aya jelly (4.6) and plain passion Frui't 

rind jelly ( 4 . 1 ) .  durj.nq the initial period 

Statistical analysis of the data revealed that the change in 

the taste attribute was found to be significant only after the . 
5th week in all the three types of jelly. The h i g h ~ s t  

significant difference of .I.%, ,1.3 and '1.0 was found iluring the 

6th and 7th week in J.1, J 2  and .J3 respectively. The tas'te of 

jelly decreased due to the bacterial contamination whi ct.1 caused 

t h e  spoilage of jelly at the end of shelf life. 

Changes  i n  t h e  a p p e a r a n c e  a t t r i b u t e  o f  j e l l y  w i t h  t h e  s t o r a g e  is 

p r e s e n t e d  i n  T a b l e  42 



Mean score for appearance attribute of jelly during storage ................................................................. 
Type of storage time (in weeks) 
products 1 2 3 4 5 6 7 

J3 4.7 4.7 4.4 4.1 3.8 2.2 1.6 
( 6 . 3 )  (12.8) (19.1) (53. I) (65.9) ................................................................ 

CD(interaction) : 0.4 
Values in the parenthesis indicates percentage vairation 

C o l o u r  c h a n g e  i s  t h e  m a j o r  f a c t o r  t h a t  u s u a l l y  o c c u r s  i r ~ t t h e  

p r o c e s s e d  p r o d u c t s  w h i c h  a f f e c t s  t h e  a p p e a r a n c e  o f  t h e  p r u i l u c t  . 

A p p e a r a n c e  a t t r i b u t e  i n  a l l  t h r e e  t y p e  o f  j e l l y  was f o u n d  t o  

d e c l i n e  d u r i n g  s t o r a g e .  S l i g l - ~ t  d e c l i n e  was n o t e d  i n  a p p e a r a n c e  

i l u r i n ~  t h e  i n i t i a l .  r r ionths  o f  s t o r a g e  i n  a l l .  t h e  t h r e e  L l r?nc l s .  

T h e  d e c l i n e  was founc i  t o  b e  70.4 p e r  c e n t  i n  J.1, 44.0 p e r  c e n ' t  i n  

,I% a n d  65.9 p e r  c e n t  i n  J3. Mean s c o r e  o f  j e1 . l .y  r angr? i l  b e t w e ~ ? n  

4 . 4  - .1.3 i n  J.1, 5.0  - 2.8 i n  ,J2 a n d  4.7 - .1.6 i n  .J3.  

S t a t i s t i c a l  a n a l y s i s  s h o w e d  t h a t  t h e r e  w a s  n o  s j . c ~ n i f i c a n t  

d i f f e r e n c e  i n  t h e  a p p e a r a n c e  a t t r i b u t e  s c o r e s  i n  t h e  t h r e e  'type!; 

i l u r i n g  t h e  weel: : ly i n t e r v a l s .  A f t e r  5 t h  a n d  6 t h  weel::, t w o  t y p e s  o f  



9 j e l l y  s h o w e d  a v e r y  h i g h  s i g n i f i c a n t  d i f f e r e n c e  i e  0.8 i n  p a s s i o n  

f r u i t  r i n d  - b a n a n a  j e1 . l . y  a n d  '1.6 i n  p a s s i . o n  f r u i t  r i n i l  - 

p a p a y a  j e l l y  w h i l e  i n  p a s s i o n  f r u i t  r i n d  j e l l y  ' t h e  d i f f e r e n c e  

1 . 2  w h i c h  w a s  h i g h e s t  d u r i n g  t h e  6 t h  a n d  7 t h  weel::. D u r i n g  

s t o r a g e ,  pH was f o u n d  t o  d e c r e a s e  a n d  t h e  w a t e r  t e n d s  t o  s e p a r a t e  

o u t  f  ror r~  s u r f a c e  ( S w a r r t i n a t h a n ,  ,1975'). I 3 a c t e r i a l  c o n t a m j . n a t i o r 1  

d u r i n g  t h e  e n d  o f  s h e l f  l i f e  b r o u g h t  a b o u t  a n  i n c r e a s e  i n  a c i d i t y  

a n d  l o w e r i n g  o f  pH t h e r e 1 : r y  c a u s i n g  a d e c l i n e  i n  t h e  a p p e a r a n c e  

a t t r i b u t e  s c o r e  d u r i n g  t h e  s t o r a g e  l i f e  i n  a l l  t h e  t h r e e  t y p e s  o f  

The change3 in the flavour attribute of jelly storage is presented 

in Table 43 
1 

TABLE - 43 
Mean score for flavour attribute during storage. ---------__---_------------------------------------_------------- 
Type of storage time (in weeks) 
products I 2 3 4 5 6 7 ................................................................. 
J 1 4.2 4.1 4.0 3.8 3.5 3.2 2.1 

(2.3) (4.7) 9.5 1 6 . 6  (23.8) (50.0) 

J 3  4.9 4.6 4.4 4.1 3.9 3.9 2.2 
(6.1) (10.2) (16.3) (20.4) (20.4) (55.1) 

------__--__-_----_-------------------------------------------_--- 
CD (interaction) 
Values in the parenthesis indicates percentage variation. 



F l a v o u r  i s  t h e  u n i q u e  c h a r a c t e r  o f  o d o u r  a n d  t a s t e .  

N a n g a n n a  (1906) s t a t e d  t h a t ,  f l a v o u r  i s  a n  j . r r lpor tan t  f a c t o r  whj .ch 

e n r i c h e s  t h e  c o n s u m e r ' s  p r e f e r e n c e  t o  a p a r t i c u l a r  p r o d u c t .  'T h  e 

f l a v o u r  s c o r e s  w e r e  f o u n d  t o  d e c l . i n e  d u r j . n g  s t o r a g e  i n i l i c a t j . n g  a 

d e t e r i o r a t i o n  o f  t h e  t l -~ rec?  ~ : l roduc t : ;  d u r i n g  s t o r a g e .  'TIie d e c l i n e  

was  f o u n d  t o  h e  50 p e r  c e n t  i n  F~l.aiTl p a s s i o n  f r u i t  r i r l d  

j e l l y  (J.11, 52 p e r  c e n t  i n  p a s s i o n  f r u i t  r i n d  b a n a n a  j e l l y  ( J 2 1  

a n d  55 p e r  c e n t  i n  p a s s j . u n  f r u i  r i n d  F:~aF:~aya j e l l y  I .  Mean 

s c o r e s  o b t a i n e d  w e r e  4 . 2  - 2:l i n  p l a i n  p a s s i o n  f r u i t  r i n d  j e l l y  

(Jl), 5.0 - 2.4 i n  p a s s j . o n  f r u i t  r i n d - b a n a n a  j e1 . l .y  ( J 2 )  an i l  4 . 9  -- 

2.2 i n  p a s s i o n  f r u i t  t - i n d - p a p a y a  j e l l y  ( J 3 ) .  

A c c o r d i n g  t o  7 h a r n e r  ( I c ? 7 8 ) ,  i t  i s  a d v i s a b l e  t o  s t o r e  f r u i t  

p r o d u c t s  i n  t h e  c o o l e s t  a v a i  l a b l e  a r e a .  T h e  l o w e r  t h e  t e r r ~ p e r a t u r c z  

t h e  s l o w e r  w i l l  b e  t h e  f l a v o u r  d e t e r i . o r a t i o n .  T h e  t h r e e  d i f f e r e n t  

t y l : ~ e s  o f  j e l l y  p r e p a r e d  w e r e  s t o r e d  a t  roorrt t e r r l p e r a t u r e  w h i c h  

m i g h t  h a v e  l e d  t o  t h e  d e t e r i o r a t i o n  i n  f l a v o u r  d u r i n g  she1 . f  

l i f e .  

A c c o r d i n g  t o  Hic l . : :~  ( . 1 9 9 0 ) ,  a p p e a r a n c e  i s  a s t r o n g  i n d i .  c a l o r  

o f  f l a v o u r .  T h e  a p p e a r a n c e  w a s  f o u n d  t o  d e c r e a s e  d u r i n g  t h e  f i n a l  

s t a g e s  o f  she1 . f  l i f e  i n d j . c a t j . n g  a c h a n g e  i n  t h e  f l a v o u r  as w e l l . .  

T h e  c h a n g e  w a s  f o u n d  t o  b e  s i g n i f i c a n t  o n l y  d u r i n g  ' the  6 t h  a n d  

7 t h  week  i n d i c a t i n g  a s h a r p  d e t e r i o r a t i o n  1.11 t h e  f l a v o u r  s c o r e s ; .  



'The l o s s  o f  f l a v o u r  c a n  be a t t r i b u t e d  t o  t h e  s p o i l a g e  o f  j e l l y  b y  

r r t i  c r o l i a l  c a n t a r i t i n a t  i o n .  

The changes in the colour attribute o f  jelly during storage i s  

given in Table 44 

TABLE - 44 
Mean score for colour attribute of jelly during storage. ................................................................. 
Type of storage time (in weeks) 
products 1 2 3 4 5 6 7 ................................................................. 
J I 4.0 4.0 4-0 3.9 3.7 3.7 t 3.5 

(2.5) (7.5) (7.5) (12.5) 

J 3  4.9 4.9 4.9 4.8 4.7 4.6 4.5 
(2.0) (4.0) (6.1) (10.2) 

--__----___----------------------------------------------------- 
CD(interacti0n) : 0.30 
The values in the parenthesis indicates the percentage varitation 

A c c o r d i r ~ g  t o  t h e  r e p o r t s  f rorn C F T H I  ( . 1 9 9 0 ) ,  t h e  a e s t h e ' t i c s ,  

s a f e t y ,  s e n s o r y  c h a r a c : t e r i s t i c s  and a c c e p t a b i l . i . t y  o f  f o o d  a r e  a1.l 

a f f e c t e d  Ly c a l o u r .  T h e  j o i n t  FAO/WHCI e x p e r t  c o r r ~ r r ~ i t t e e  o n  f o o d  

a d d i t i v e s  r e c o g n i s e d  t h a t  c o l o u r  has a n  e f f e c t  o n  f o o d  

c h o i c e s  (F lnonymous ,  .199,1 ) . 



T h e  s c o r e s  f o r  c a l . o u r  attribute r a n g e d  G e t w e e n  4 . 0  - 3 . 5  

i n  J .1 ,S .O-4 .3  i n  J 2  a n d  4 . 9 - 4 . 5  i n  J3. From t h e  t a b l e  i t  i s  

e v i i l e n t  t h a t  t h e  c o l o u r  s c o r e s  o f  t h r e e  b l e n d s  o f  j e l l y  w e r e  

f o u n d  t o  d e c l i n e  s l i g h t l y  d u r i n g  t h e  s t o r a g e  p e r i o d .  T h e  d e c r e a s e  

i n  t h e  c o l o u r  a t t r i L u t e  was f o u n d  ti) b e  '12.5 p e r  c e n t  i r i  [ :ll .ain 

p a s s i o n  f r u i t  r i n d  j e l l y  ( J . 1 ) ,  .I4 p e r  c e n t  i n  p a s s i o n  f r u i t  r i n d  

- b a n a n a  j e 1 l . y  ( J2 )  a n d  .10.E p e r  c e n t  i n  p a s s i o n  f r u i t  r i n d - p a p a y a  

j e l l y  ( J 3 ) .  T h e  c o l o u r  s c o r e ! ;  w e r e  f o t . ~ n d  t o  r e m a i n  c o n s t a n t  t i l l  

t h e  f i r s t  t h r e e  w e e k s  a n d  t h e  d e c l . i n e  s t a r t e i l  f r o r r ~  t h e  3 r d  wee!:: 

i n  a l l  t h e  t h r e e  b l e n d s .  

S t a t i s t i c a l  a n a l y s i s  s h o w e d  n o  s i g n i f i c a n t  c h a n g e s  d u r i n g  

the? w e e k l y  i f i t e r v a l s  b u t  a s i g n i f i c a n t  c h a n g e  was n o t e d  d c ~ r i n g  

J 

. 1 s t  a n d  7 t h  week: w h i c h  was f o u n d  t o  b e  1.5 i n  p l a i n  p a s s i . o n  f r u i t  

r i n d  j e l l y ,  0.7 i n  p a s s i o n  f r u i t  r i n d  - b a n a n a  j e l l y  a n d  0 .4  i n  

p a s s i o n  f r u i t  r i n i l  - p a p a y a  j e l . l y .  

T h e  n a t u r a l  p i g r r t e n t s  a r e  h ig l -11y  s u s c e p ' t  i b l e  t o  c h e ~ r ~ i  caX 

c h a n g e s .  Cornp1e:i c 0 1 c ) u r  c h a n g e s  a l s o  o c c u r  when many o r g a n i c  

c h e m i c a l s  p r e s e n t  i n  . food come i n  c o n t a c t  w i t h  a i r  ( P o ' t t e r ; l c 7 8 h ) .  

Recording t o  P i  l a n i l o  ( ? Y 8 5 ) ,  rr~i c r o b i a l  c o n t a r r ~ i n a t  i o n  a c c e l e r a t e . ;  

c o l o u r  d e g r a d a t i o n  a l s o .  I n  t h i s  e x p e r i m e n t  t t ~ e  c o l o u r  o f  j e l l y  

w h i c h  was . r i c h  y e l l o w  i n t j . a l 1 . y  b e g a n  t o  f a i l e  s 1 i g t i t l . y  i l u r i n g  t h e  

s t o r a g e .  



T h e  c h a n g e s  i n  t h e  t e x t u r e  a t t r i b u t e  o f  j e l l y  d u r i n g  s t o r a g e  i s  

p r e s e n t e d  i n  T a b l e  45 

TABLE - 45 

Mean s c o r e  f o r  t e x t u r e  s c o r e s  o f  j e l l y  d u r i n g  s t o r a g e  ................................................................ 
Type o f  s t o r a g e  t i m e  ( i n  w e e k s )  
p r o d u c t s  1 2 3 4 5 6 7 ................................................................. 

CD ( i n t e r a c t i o n )  : 0.40 
T h e  v a l u e s  I n  t h e  p a r e n t h e s i s  i n d i c a t e s  t h e  p e r c e n t a g e  v a r i a t i o n .  

1 

T h e  t e : . : t u r e  a t t r i b u t e  s c o r e  o f  j e l l y  was f o u n i i  t 'o  d t . c r e a s t .  

c lur j .ng s t o r a g e .  T h e  d e c l i n e  was foilncl t o  b e  43.9 p e r  c :~!nt  i n  

p l a i n  p a s s i o n  f r u i t  r i n d  j e l l y  ( J . 1 1 ,  36:l p e r  c e n t  i n  p a s s i o n  

f r u i t  r i n d  - b a n a n a  j ~ ? I . l . y  ( J 2 ) ,  3 4 . 6  p e r  c e n t  i n  p a s s i o n  f r u i t  

r i n d  - p a p a y a  j e l l y ( J 3 ) .  S c o r e s  o b t a i n e d  d u r i n g  t h e  f i r s t  week  

w a s  f o u n d  t o  r a n g e  b e t w e e n  4 . 1  - 4 . 9  j.n t h r e e  t y p e s  o f  j e 1 . l . y .  

Mean s c o r e s  r a n g e d  b e t w e e n  4 . 9  - 2.3 i n  p l a i n  p a s s i o n  f r u i t  

r i n d  j e 1 l . y  ( J l ) ,  4 . 7  - 3.0 i n  p a s s i o n  f r u i t  r i n d  - b a n a n a  j e l . l y  

( J 2 )  a n d  4 . 9  - 3.2 i n  p a s s i o r ~  f r u i t  r i n d  - p a p a y a  j e l l y  (,J3) 

i l u r i n q  s t o r a g e .  T h e  s c c ) r e s  o f  t h e  t h r e e  p r o r i u c t s  r e r r~a j .ne i l  



c o n s t a n t  f o r  t h e  f i l F ! ; t  t h r e e  m o n t h  a f t e r  which i t  began t o  

decline. 

i i i f f e r e n c e  i n  t h e  d e c l i n e  o f  t h e  tc? :c tc .~re  a t t r i b u t e  s c o r e ! ;  d u r i n g  

6 t h  a n d  -7th week:: o f  s t o r a g e .  T h e  s i g n i f i c a n t  c l i f f e r e n c e  was f o u n d  

t o  be 1.0 in J 1  a n d  J2 a n d  0.9 i n  J3. 

Changes in the overall acceptability of jelly during storage is 

presented Table 46 

TABLE - 46 

Overall acceptabilty scores of jelly during storage. ................................................................. 
Type of storage time (in weeks) 
products I 2 3 4 5 6 7 '  ................................................................. 
J 1 4.2 4 . 1  4.0 3.9 3.6 3.1 2.2 

(2.3) (4.7) (7.1) (14.2) (26.1) (47.6)  



J1 - Plain passion fruit rind jelly 

3 4 5 

STORAGE TIME (in weeks) 

J 2  - Passion fruit rind - banana jelly 

5 1  a 5 2  R J ~  

J3 - Passion fruit rind - papaya jelly 

Fig. I1 . Overall acceptability of jelly during storage 



2 
The scores for overall acceptability were 4.Q - 2 . M  in 

plain passion fruit rind jelly, 4.98 -2.90 in passion fruit rind- 

banana jelly and 4.88 - 2.64 in passion fruit rind papaya je1.ly 

during storage. There is a steady decline in the overall 

acceptability scores of all the three blends of jelly. The 

decline was found to be 47.6 per cent in J ? ,  40.8 per cent in J2  

and 45.8 per cent in J3. -l'he overall acceptability scores durj.ng 
2 

the first week ranged between 4:% - 4.90. The passion fruit.rind 

- banana jelly (J2)  had high acceptability (4.99) arr~ong the three 

jellies preparqd during the initial stages. 

The general analysis of scores obtained for various q u a l i t y  

attributes viz. taste, appearance, flavour, colour and lte~ture in 

.jelly indicated a decreasing trend during shelf life. Taste and 

flavour attribute scores of the jellies started declining 

slightly from the second week while the scares for appearance 

showed decrease in the third week. Colour and texture attribute 

scores declined only in t h e  fourth week in all the three types of 

jellies. 

4.6 Assessment of microbial contamination of the stored products 

The microbial growth or mic,robial damalje of a product it; 

dependent upon certain factors both chemical and physical which 



are favourable for their ~ r o w t h  and among this pH is one of the 

irr~portant Cactor that determine the survival and growth of 

microorganism during processing and storage (Frazier, 1994) 

Monthly/weeI::1y analysis of the processed product is 

necessary in order to find out whether the product has any 

quality deterioration. 

The products prepared frorr~ passion fruit was analysed . for 

the microbial infestation such as yeast, bacteria and fungi. In 

the present study, R'rS beverage and jelly were analysed weekly 

for microbial contamination. Pencilliurn species was detected from 
1 

fiTS beverage after a shelf life of cji:.: weeks and jelly was fourld 

to be cuntarnirr~ated with Rspergillus species after seven weeks o f  

shelf , life. Till that period, these products wc? r e 
I 

organoleptically acceptable and no microbial infestation was 

detected in the products. pt-l was found to have declined in both 

the products during its shelf life. According to Siddappa (.1986), 

rr~ould grow in a pH range of 2.5 - 3.5 in fruit beverages. 

Bhatnagar (.1984) reported that microbial e:taaination o f  mus!::melon 

rind-grape jam showed presence of microbes at the end of storage 

period. The wines prepared in the present study were also 

a55essed monthl.y for rnicrc)bial infkstation. but the test, failed 

to show any deterioration even after .I2 months of storage. 



4.7 Assessment o f  t h e  p r o d u c t s  f o r  FPO s t a n d a r d s  

Food  s t a n d a r d s  a r e  made t o  e n s u r e  t h e  q u a l i t y  a n d  s a f e t y  

o f  n a t u r a l  a n d  p r o c e s s e d  f o o d s  f o r  human c o r r s u r n p t i o n  

( S w a r n i n a t h a n ,  1988). To e n s u r e  f o o d  q u a l i t y ,  many t y p e  o f  q u a l i t y  

s t a n d a r d s  h a v e  come i n t o  e x i s t e n c e .  T h e  e x e r c i s e  o f  t h e  p o w e r s  

c o n f i r m e d  Ly s e c t i o n  3 o f  t h e  E s s e n t i a l  C o m m o d i t i e s  A c t  ,1955,  t h e  

C e n t r a l  G o v e r n m e n t  p r o r r ~ u l y a t e d  t h e  F r u i t  P r o d u c t  O r d e r  1.n .1955. 

T h e  O r d e r  h a s  b e e n  m o d i f i e d  i n  1961 as F r u i t  P r o d u c t s  

( A m e n d r r ~ e n t )  O r d e r ,  19h-I. 

T h e  t w o  p r o d u c t s  H T S  b e v e r a g e  a n d  j e l l y  a n d  t h e  b l e n d s  made 

f r o m  p a s s i o n  f r u i t  w e r e  a n a l y s e d  f o r  FPO s t a n d a r d s .  R a s u l t s  

o b t a i n e d  a r e  p r e s e n t e d  irr T a b l e  47 



TABLE - q3 
'~ie 

Confirmation of F P O  requ,ment in RTS beverage and jelly ................................................................. 
Type of Minimum percent of TSS Minimum percent of fruit 
P r o d u c t s  in final product w / w  juice in the final 

product w / w  ................................................................. 
FPO specification - 10 - I 0  
for RTS 

FPO specification 
for jelly - 65 

FPO standards prescribe a minimum of ?O per cent total soluble 

solids in the final product of RTS beverage. Total soluble solids 

of passion fruit-lime beverage was found to have a TSS of .18.6 

followed by the TSS of plain passion fruit RTS beverage (14.0) 

and passion fruit - pineapple HT9 Geverage (d2.45). Thus the TSS 

o f  the three HTS products prepared in the present studies were 

found to be in line w i t h  t h e  minimurr~ TSS percentage prescribed by 



T h e  rr~inirrturn p e r c e n t a g e  o f  f r u i t  j u i c e  p r e s c r i b e d  Ly FPO i n  

t h e  f i n a l  p r o d u c t  i s  .lo. T h e  p e r c e n t a g e  o f  f r u i t  j u i c e  p r e s e n t  i n  

p a s s i o n  f r u i t  - p i n e a p p l e  R l ' S  b e v e r a g e  a n d  p a s s i o n  f r u i t  - l i r r ~ e  

RTS b e v e r a g e  w e r e  20.00 w h i l e  f o r  p l a i n  p a s s i o n  f r u i t  R T S  

b e v e r a g e ,  i t  was 1 4 . 2 0 .  T h e r e f o r e  t h e  rninirrlurr~ p e r c e n t a g e  o f  f r u i t  

j u i c e  i n  t h e  f i n a l  p r o d u c t  i s  a l s o  w e l l  a b o v e  t h e  FPO 

s p e c i f i c a t i o n .  

W i t h  r e s p e c t  t o  j e l l y ,  t h e  rninirr~urr~ t o t a l  s o l . u b l e  s o l i d s  

p r e s c r i b e  by FPO i s  65 p e r  c e n t .  When t h e  j e l l i e s  w e r e  a n a l y s e d  

f o r  TSS,  p a s s i o n  f r u i t  r i n d  - b a n a n a  j e 1 l . y  w a s  f o u n d  t o  h a v e  a 

TSS o f  68.05 f o l l o w e d  b y  p a s s i o n  f r u i t  r i n d  - p a p a y a  j e l l y  

(65.10) a n d  p l a i n  passic117 f r u i t  r i n d  j e 1 l . y  (66.0).  A l l  t h e  t h r e e  

t y p e  o f  j e l l i e s  p r e p a r e d  t h u s  c o n f i r m e d  w i t h  t h e  FPO s t a n d a r d s .  

FPO s p e c i f i c a t i o n  i n d i c a t e s  t h a t  t h e  rninirrlurr~ p e r  c e n t  o f  

f r u i t  j u i c e  p r e s e n t  i s  t h e  f i n a l  p r o d u c t  o f  j e l l y  is  45. When t h e  

p r o d u c t s  w e r e  a n a l y s e c l  t h e  rr~inirrlun~ p e r  c e n t  o f  f r u i t  j u i c e  was 

f o u n d  t o  b e  47.30 e a c h  i n  p a s s i o n  f r u i t  r i n d  - b a n a n a  j e l l y  a n d  

p a s s i o n  f r u i t  r i n d  - p a p a y a  j e l l y ,  w h i l e  f o r  p l a i n  p a s s i o n  f r u i t  

r i n d  j e l l y  i t  was 45.80. \ ~ r o n  t h e  a b o v e  f i n d i n g s  i t  c a n  b e  

c o n c l u d e d  t h a t  t h e  p r e p a r e d  RTS b e v e r a g e  a n d  j e l l y  s a t i s f i e s  t h e  

\ p r e s c r i b e d  FPO s t a n d a r d s .  I n  t h e  c a s e  o f  w i n e s ,  t h e  a l c o h o l  

p e r c e n t a g e  i s  a l s o  w i t h i n  t h e  p e r r n i s s i t l e  l i m i t .  



4.8 f i s ' s e s s m e n t  o f  c o s t  b e n e f i t  analysis o f  t h e  p r o d u c t s  

K e e p i n g  u p  p r i c c ? s  i s  o n e o f  t h e  m o s t  c h a l l e n g i n g  a n d  

d i f f i c u l t  t a s k s  f a c i n g  m a r k e t e r s  o f  f r u i t  p r o d u c t s  

( P o t t e r ,  1986). c i c e s  o f t e n  f l u c t u a t e  f r o m  d a y  t o  d a y ,  r r ~ o n t h  t o  

m o n t h  a n d  y e a r  t o  y e a r  a n d  d i f f e r e n t  p r i c e s  u s u a l l y  e x i s t s  f o t -  

t h e  s a m e  cornrrlodity a t  i l i f f e r e n t  l o c a t i o n s  o r  d i f f e r e n t  s t a g e s  i n  

t h e  m a r k e t i n g  p r o c e s s .  (How. 199034- p r i c e s  o f  many f r u i t s  e x h i b i t  
-. 

f a i r l y  r e g u l a r  s e a s o n a l  v a r i a t i o n s  a l . t h o u g h  a t  t i r i l e s  t h e  s e a s o n a l  

p a t t e r n  may b e  o b s c u r e d  b y  o t h e r  f a c t o r s .  H e n c e  c o s t  b e n e f i t  

a n a l y s i s  i s  o f  u t r r ~ o s t  i m p o r t a n c e  i n  t h e  p r o d u c t s  d e v e l o y r n e n t .  

C o s t  b e n e f i t  a n a l y s i s  was c a r r i e d  o u t  t o  a s s e s s  t h e  e x t e n t  

o f  e x p e n s e  e f f e c t e d  t o  o b t a i n  d i f f e r e n t  p r o d u c t s  f r o m  p a s s i o n  

f r u i t .  

# 

C o s t  o f  t h e  p r o d u c t s  c a l c u l a t e d  w e r e  L a s e d  on  t h e  c o s t  o f  

t h e  f r u i t s ,  s u g a r .  p r e s e r v a t i v e s .  B o t t l i n ~  c l - ~ a r g e , ~ ,  f u e l  a n i i  
\ 

l a b o u r  c o s t s  w e r e  a l s o  a c c o u n t e d  w h i l e  d e d i v i n g  t h e  t o t h . , c o s t  o f  
'\ 

t h e  p r o d u c t .  T h e  c o s t  o f  t h e  p r o d u c t s  o b t a i n e d  a r e  p r e s e n t e d  i n  

T a b l e  48 



Cost benefit analysis of the products ................................................ 
Particulars Cost per kg/litre ................................................ 
Ready to serve beverage Rs.Ps 

1 Plain Passion fruit 10-00 
2. Passion fruit - Pineapple 14-40 
3. Passion fruit - lime 12-50 

Wine 

1. Plain Passion fruit 16-00 
2. Passion fruit - banana 16-00 
3. Passion fruit - Pineapple 16-80 ................................................ 
Jelly 

1. Passion fruit rind 24-00 
2. Passion fruit rind-banana 18-00 J 

3. Passion fruit rind-Papaya 17-50 ................................................ 

T h e  a b o v e  t a b l e  i n d i c a t e s  t h a t  t h e  c o s t  o f  t h r e e  t y p e s  o f  

RTS L e v e r a g e  r a n g e d  f r o m  R s  10.00 - 14.00 p e r  l i t r e .  T h e  c o s t  o f  

p a s s i o n  f r u i t  - p i n e a p p l e  b l e n d  w a s  f o u n d  t o  b e  h i g h e s t  i . e  

R s .  14.40 p e r  l i t r e  a n d  t h i s  may b e  d u e  to t h e  h i g h e r  c o s t  

o f  p i n e a p p l e .  T h i s  was f o l l o w e d  b y  p a s s i o n  f r u i t  - l i rr le b l e n d ,  

t h e  c o s t  of w h i c h  w a s  f o u n d  t o  b e  R s  l2.50 p e r  l i t r e .  T h e  RTS 

b e v e r a g e  f r o m  p l . a i n  P a s s i o n  f r u i t  was f o u n d  t o  h a v e  a l o w  c o s t  o f  

R s  l0.00 p e r  l i t r e .  When c o m p a r e d  t o  t h e  o t h e r  common f r u i t  

j u i c e s  i n  t h e  m a r k e t  w h i c h  c o s t  R s  6.00 f o r  I00  ml, n u t r i t i o u s  

RTS L e v e r a g e  f r o m  P a s s i o n  f r u i t  a n d  i t s  b l e n d s  c o u l d  h e  "lade 



a t  a l o w  c o s t .  C o s t  o f  p l a i n  p a s s i o n  f r u i t  RTS was c o r r ~ p a r i t i v e l y  

,' 
l e s s  k n d  t h i s  u n d e r  e x p l o i t e d  f r u i t  can  t h u s  be  recorns8ndad f o r  

t h e  d e v e l o p r r ~ e n t  o f  n u t r i t i o u s  l o w  c o s t  b e v e r a g e  3 

C o s t  b e n e f i t  a n a l y s i s  o f  w i n e  i n d i c a t e d  t h a t  t h e  c o s t  p e r  

1 . i t t - e  o f  w i n e  was R s  1 6 - R s  16 P9 80, w i t h  a v e r y  n e g l i g i b l e  

d i f f e r e n c e  b e t w e e n  t h e  t h r e e  t y p e s .  The p a s s i o n  f r u i t  - 
p i n e a p p l e  w i n e  was f o u n d  t o  have  s l i g h t l y  h i g h e r  c o s t  o f  Rs 16 ps  

80 when compared t o  p l a i n  p a s s i o n  f r u i t  w i n e  a n d  p a s s i o n  f r u i t -  

banana  w i n e  b o t h  o f  w h i c h  were  f o u n d  t o  c o s t  R s  . I 6  p e r  l i t r e .  The 

c o s t  o f  l a b o r a t o r y  s c a l e  p r o d u c t i o n  o f  h e r  w i n e  was f o u n d  t o J  be 

Rs 26 Ps 75 p e r  l i t r e  a n d  H s  20 p e r  l i t r e  f o r  g r a p e  w i n e  

( A d s u l e ,  .1992). v h e n  compared t o  t h e  h i g h  m a r k e t  p r i c e  o f  w i n e s  
I/' 

p r o c e s s i n g  w i n e  f r o m  p a s s i o n  f r u i t  a n d  i t s  b l .ends  were  f o u n d  t o  

be  v e r y  e c o n o m i c a l .  

, T h e  c o s t  o f  p r o d u c t i a n  o f  j e l l y  r a n g e d  f r o m  Rs .I7 Ps SO - 

U s  24 p e r  kg .  The p a s s i o n  f r u i t  - papaya  j e l l y  c o u l d  h e  p r o d u c e d  

a t  a  l o w  c o s t  o f  Rs I 7  Ps 50 p e r  kg  w h i c h  was f o l l o w e d  b y  p a s s i o n  

f r u i t  r i n d - b a n a n a  j e l l y  w h i c h  was f o u n d  t o  c o s t  Rs 18 p e r  kg.  

The p l a i n ,  p a s s i o n  f r u i t  r i r r d  j e l l y  c o u l d  be rr~ade a t  a  c o s t  o f  

Rs 24 p e r  k g  a s  t h e  q u a n t i t y  o f  t h e  s u g a r  u s e d  f o r  i t s  p r o d u c t i o n  



w a s  i ~ t o r e  c o m p a r e d  t o  t h e  t w o  o t h e r  t y p e s . / f ? i n d  o f  t h e  p a s s i o n  

f r u i t ,  w h i c h  i s  g e n e r a l l y  t h r o w n  a w a y  c o u l d  a l s o  h e  u t i l i z e d  . f o r  

t h e  p r o d u c t i o n  o f  v a l u e  a d d e d  p r o d u c t s .  

On c o m p a r i n g  t h e  c o s t  b e n e f i t  a n a l y s i s  o f  t h e  t h r e e  
L 

d i f f e r e n t  p r o d u c t s  made f r o m  p a s s i o n  f r u i t  a n d  i t s  b l e n d s  i t  

c o u l d  b e  c o n c l u d e d  t h a t  t h e  c o s t  o f  p r o d u c t i o n  o f  R'TS w a s  f o u n d  

t o  b e  f o l l o w e d  b y  w i n e  a n d  j e l l y  b e v e r a g e .  t 1 1  t h e  p r o d u c t s  

p r e p a r e d  a r e  a c c e p t a b l e  a n d  w i t h i n  t h e  r e a c h  o f  cornrrlon man a n d  

w e r e  b e l o w  t h e  c o s t  o f  t h e  s i m i l a r  m a r k e t e d  c o m m o d i t i e s  

4 . 8 . 1  F r u i t  product y i e l d  r a t i o  J 

T h e  f r u i t  t o  p r o d u c t  y i e l d  w a s  a l s o  a s s e s s e d  i n  t h e  p r o d u c t s  

p r e p a r e d .  One o f  t h e  f a c t o r s  w h i c h  d e t e r m i n e  t h e  c o s t  o f  t h e  

f i n a l  p r o d u c t  i s  t h e  t u r n  o v e r  o f  t h e  f i n a l  p r o d u c t  f r o m  t h e  

f r u i t s .  U n d e r s t a n d i n g  o f  f r u i t  p r o d u c t  y i e l d  i n  t h e  p r o d u c t s  

p r e p a r e d  w e r e  h e n c e  a s s e s s e d .  A l l  t h e  f r u i t s  u s e d  v i z .  p a s s i o n  

f r u i t ,  p i n e a p p l e ,  p a p a y a ,  b a n a n a ,  l i m e  h a d  w a s t a g e  d u e  t o  

s k i n / p e e l / r i n d  a n d  p i t t i n g  l o s s .  I n  P a s s i o n  f r u i t ,  t h e  p u l p  a n d  

p e e l  a r e  i n  t h e  r a t i o  .1:.1, t h e r e b y  l o w e r i n g  t h e  p r o d u c t  y i e l d  t o  

a l a r g e  e x t e n t .  T h e  f r u i t  t o  p r o d u c t  y i e l d  o f  t h e  p r o d u c t s  

p r e p a r e d  w e r e  a s s e s s e d  a l ~ d  t h e  d e t a i l s  a r e  g i v e n  i n  T a b l e  q'? 



TABLE 49 

F r u i t  p r o d u c t  y i e l d  f o r  1000g o f  f r e s h  f r u i t  ........................................................ 
Fru i t  p r o d u c t  f r u i t s ( g m 1  P r o d u c t  f r u i t  p r o d u c t  

obtained R a t i o  
- -- 

RTS beveraqe  - 

Wine - 
W I  

u2 

J e l l y  - 
J 4 

The f r u i t  p r o d u c t  y i e l d  f o r  p a s s i o n  f r u i t - p i n e a p p l e  R T S  

b e v e r a g e  ( R 2 )  was f o u n d  t o  b e  t h e  h i g h e s t .  I t  was f o l l o w e d  b y  

p a s s i o n  f r u i t - l i m e  RTS b e v e r a g e  ( R 3 )  a n d  p l a i n  p a s s i o n  f r u i t  RTS 

L e v e r a g e  ( R l l .  I t  c a n  be a t t r i b u t e d  t o  t h e  f a c t  t h a t  p i n e a p p l e  

w h i c h  h a s  u s e d  as a b l e n d  had  l o w e r  f r u i t  w a s t e  cornF:lared t o  

p a s s i o n  f r u i t  a n d  l i r r ~ e .  S i r r ~ i l a r l y  p a s s i o n  f r u i t - p i n e a p p l e  w i n e  



( W 3 )  h a d  h i g h  f r u i t  p r o d u c t  y i e l d  p r o d u c t  r a t i o  f o l l o w e d  Gy 

p a s s i o n  f r u i t  - b a n a n a  w i n e  (W2) a n d  p l a i n  p a s s i o n  f r u i t  w i n e .  

W h i l e  i n  c a s e  o f  j e l l y ,  p a s s i o n  f r u i t  r i n d - p a y p a y a  j e l l y  ( J 3 )  h a d  

h i g h  f r u i t  p r o d u c t  y i e l d  r a t i o  f o l l o w e d  b y  p a s s i o n  f r u i t  r i n d -  

L a n n a n a  j e l l y  a n d  p l a i n  p a s s i o n  f r i u t  r i n d  j e l l y  ( J ? ) .  

4.9 /Assessments o f  consumer p r e f e r e n c e  o f  t h e  p r o d u c t s  

A c c o r d i n g  t o  P o t t e r  (1986), a d i f f e r e n c e  o f  o p i n i o n  i s  

e x p e c t e d  w h i l e  j u d g i n g  a p r o d u c t  s i n c e  p e o p l e  d i f f e r  i n  t h e i r  

s e n s i t i v i t y  t o  d e t e c t  d i f f e r e n t  t a s t e  a n d  c o l o u r s  a n d  e v e n  when 

t h e y  c a n  d e t e c t  t h e m ,  p e o p l e  d i f f e r  i n  t h e i r  p r e f e r e n c e .  

C o n s u r r ~ e r  q u a l i t y  a c c e p t a n c e  s h o u l d  a l w a y s  b e  c o n s i d e r e d  w k l i l e  

b r i n g i n g  a p r o d u c t  i n t o  t h e  a a r k e t . T h e  c o n s u r r ~ e r  p r e f e r e n c e  g r o u p s  

a r e  n o t  s p e c i f i c a l y  t r a i n e d  b u t  c a n  p r o v i d e  a g o o d  i n s i g h t  i n t o  

w h a t  c u s t o m e r s  g e n e r a l l y  w i l l  p r e f e r  ( P o t t e r ,  .198S). 

A c c o r d i n g  t o  K o r d y l a s  ( I Y Y O ) ,  t h e  o v e r a l l  a c c e p t a b i l i t y  

d e p e n d s  o n  t h e  c o n c e n t r a t i o n  o r  a m o u n t  o f  p a r t i c u l a r  c o m p o n e n t s ,  

\ t h e  n u t r i t i o n a l  a n d  o t h e r  h i d d e n  a t t r i b u t e s  o f  a f o o d  a n d  i t s  

p a l a t a b i l i t y  o r  s e n s o r y  q u a l i t y .  T h e  a b s e n c e  o f  n u t r i t i o n a l  

q u a l i t i e s  an i l  t h e  p r e f e r e n c e  o f  harrrtful .  o r  t o : < i t  i r \ g r e d i e n t s  a r e  

p a r a m e t e r s  w h i c h  a r e  o f  v i t a l  i n t e r e s t  t o  t h ~ ?  c o n s u r r ~ e r .  H e n c e  

c o n s u r r ~ e r s  p r e f e r e n c e  o f  t h e  p r o d u c t s  p r e p a r e d  i n  t h e  p r e s e r \ t  

s t u d y  was a s s e s s e d  



4.9.1 Consumer  a c c e p t a n c e  a n d  o v e r a l l  a c c e p t a b i l i t y  o f  t h r e e  

t y p e s  o f  RTS b e v e r a g e  is  p r e s e n t e d  i n  T a b l e  50 a n d  51 

TABLE 50 . 

P e r c e n t a g e  s c o r e s  f o r  q u a l i t y  a t t r i b u t e s  o f  RTS b a v e r a g e  as 
j u d g e d  by t h e  c o n s u m e r s  .................................................................. 
P r o d u c t s  P e r c e n t a u e  o f  s c o r e  f o r  q u a l i t y  a t t r i b u t e s  

T a s t e  A p p e a r a n c e  F l a v o u r  C o l o u r  C l a r i t y  O v e r a l l  
a c c e p t a b i l i t y  .................................................................. 

A s  p e r  t h e  t a b l e ,  arr~ony t h e  d i f f e r e n t  RTS b e v e r a g e  p r e p a r e d  
i 

p a s s i o n  f r u i t  - p i n e a p p l e  b l e n d e d  RTS w a s  f o u n d  t o  s e c u r e   higher 

s c o r e s  i n  a l l  t h e  qua l .  i t y  a t t r i b u t e s  v i z  t a s t e ,  a ~ : ~ F : ~ e a r a n c e ,  

f l a v o u r  a n d  c l a r i t y  e x c e p t  i n  c o l o u r .  H i g h e s t  s c o r e  f o r  c n l o u r  

was s e c u r e d  by p l a i n  p a s s i o n  f r u i t  f?TS b e v e r a g e  (9.1.6 p e r  c e n t ) ,  

when compared  t o  t h e  o t h e r  two RTS b e v e r a g e ,  o v e r a l l  

a c c e p t a b i l i t y  s c o r e  was a l s o  f o u n d  t u  be  h i g h e s t  (84 p e r  c e n t )  

f o r  p a s s i o n  f t - u i t - p i n e a p p l e  RTS b e v e r a g e  f o l l o w e d  b y  p l a i n  

p a s s i o n  f r u i t  RTS  a n d  p a s s i o n  f r u i t - l i m e  R T S  b e v e r a g e .  I t  was 

a l s o  o b s e r v e d  t h a t  a l l  t h e  t h r e e  t y p e s  o f  p r o d u c t s  o b t a i n e d  
e 

s c o r e s  a b o v e  70 p e r  c e n t  f o r  o v e r a l l  a c c e p t a b i l i t y ,  t h e r b y  maL:ing 
/ 

t hem h i g h l y  a c c e p t a b l e  among t h e  cor l surners .  



TABLE 51 

Consumer acceptance for RTS beverage 

Scores of overall Distribution of consumer 
acceptability R 1  R 2  R 3  
(in per cent) ............................................. 
Above 70 84 87 80 

below 39 7 3 1 

As p e r  t h e  t a b l e ,  87 p e r  c e n t  c o n s u m e r s  g a v e  s c o r e s  a b o v e  70 

p e r  r e n t  f o r  p a s s i o n  f r u i t  - p i n e a p p l e  RT'S L e v e r a g e  w h i l e  A 4  

p e r  c e n t  c o n s u q ~ e r s  f o r  p l a i n  p a s s i o n  f r u i t  RTS b e v e r a g e  a n d  80 

p e r  c e n t  f a r  p a s s i o n  f r u i t  - l i r r t e  H7'S b e v e r a g e .  A l l  t h e  t h r e e  

v a r i a t i o n s  w e r e  f o u n d  t o  be h i g h l y  a c c e p t e d  b y  t h e  c o n s u m e r s .  The  

s c o r e s  b e l o w  70 p e r  c e n t  w e r e  s c o r e d  L y  a n l y  16 p e r  c e n t  

c o n s u m e r s  f o r  R l ,  .I3 p e r  c e n t  c o n s u m e r s  f o r  R 2  a n d  -10 p e r  c e n t  

consumers  f o r  R3. 

'She a b o v e  r e s u l t s  c l e a r l y  i n d i c a t e  t h a t  a l l .  o f  RTS 

b e v e r a g e s  w e r e  f o u n d  t o  b e  a c c e p t a b l e  f o r  t h e  r r ~ a j o r i t y  o f  

4.9.2 Consumer acceptance and overall acceptability of wine is 

presented in Tables (52) and (53) 



TABLE - 52 

Percentage scores for quality attribut of wine a s  judged by the 
consumers ................................................................. 
Product Percentaqe score for _quality attributes 

Taste Gppearance Flavour Colour Clarity strength Overall 
accep- 
tability ................................................................. 

A s  i n d i c a t e d  i n  t h e  t a b l e ,  t h e  p a s s i o n  f  r u i t - - p i n e a p p l e  w i n e  

( W 3 )  was f o u n d  t o  s e c u r e  h i g h e r  s c o r e s  i n  q u a l i t y  a t t r i b u t e  v i z  

t a s t e ,  f l a v o u r  a n d  s t r e n g t h  among  t h e  c o n s u m e r s .  Maximurn s c o r e s  

f o r  a p p e a r a n c e  a n d  c l a r i t y  w a s  s c o r e d  b y  p a s s i o n  f r u i t  - b a n a n a  

w i n e  ( W 2 ) .  W h i l e  p l a i n  p a s s i o n  f r u i t  w i n e  s e c u r e d  h i g h  

s c o r e s  f o r  c o l o u r  a t t r i b u t e  (76.3 p e r  c e n t ) .  P a s s i o n  f r u i t -  

b a n a n a  w i n e  w a s  f o u n d  t o  b e  h i g h l y  a c c e p t a b l e  a m o n g  t h e  

c o n s u m e r  s i n c e  i t  s e c u r e d  a s c o r e  o f  90 p e r  c e n t  i n  o v e r a l l  

a c c e p t a b i l i t y  w h i c h  was c l o s e l y  f o l . l o w e d  b y  p a s s i o n  f r u i t  - 

p i n e a p p l e  w i n e  (84  p e r  c e n t ) .  A l l  t h e  t h r e e  t y p e s  o f  w i n e s  

s e c u r e d  s c o r e s  w e l l  a b o v e  70 p e r  c e n t  f o r  o v e r a l l  a c c e p t a b i l i t y ,  

t h u s  m a k i n g  t h e m  h i g h l y  a c c e p t a b l e  among  t h e  c o n s u m e r s .  



TABLE - 53 
Consumer acceptance for wine ......................................................... 
Scores of overall Consumer (in per cent) 
acceptability 'dl hk! -Rh 
(in per cent) 

Above 70 

40 - 69 

below 39 

A s  i n d i c a t e d  i n  t a b l e ,  92 p e r  c e n t  c o n s u m e r s  g a v e  s c o r e s  

a b o v e ,  70 pe; c e n t  f o r  p a s s i o n  f r u i t  - b a n a n a  w i n e  (W2) f o l l o w e d  
J 

b y  83 p e r  c e n t  f o r  p a s s i o n  f r u i t  - p i n e a p p l e  w i n e  ( W 3 )  a n d  

7 8  p e r  c e n t  f o r  p l a i n  p a s s i o n  f r u i t  w i n e .  The s c o ' r e s  b e l o w  70 

p e r  c e n t  w e r e  s c o r e d  b y  o n l y  22 p e r  c e n t  c o n s u m e r s  f o r  R.1, 8 

p e r c e n t  c o n s u m e r s  f o r  H 2  a n d  17 p e r  c e n t  c o n s u r r ~ e r s  f o r  R 3 .  A l l  

t h e  t h r e e  v a r i a t i o n s  o f  w i n e  w e r e  f o u n d  t o  b e  acceptable f o r  t h e  

c o n s u m e r s .  

4.9.3 Overall acceptability and consumer acceptance survey o f  

three types o f  jelly is presented in Tables (54) and (55) 



TABLE - 54 
Percentage scores for quality attribute o f  jelly as judged by the 
consumers ................................................................. 
Products Quality attributes (in per cent) 

Taste Appearance Flavour Colour Texture Overall 
acceptability ................................................................. 

J 1 75.2 74.0 69.6 89.6 87.2 78.0 

The above table depicts that the passion fruit rind- banana 

jelly ($2) secyred the highest scores for all the quality 

attributes viz taste, appearance, flavour, culour and texture 
J 

with a high overall acceptability scores of 92 per cent. Passion 

fruit rind banana jelly(J2) is followed by Passion fruit rind- 

Papaya jelly ( J 3 )  and plain Passion fruit jelly in quality 

attribute. The overall acceptability score was found to he rrlore 

than 70 per cent in all the three types of jelly showinq its high 

consumer acceptance. 



TABLE - 55 
Consumer acceptance for jelly ............................................... 
Scores o f  overall Consumers ( i n  per cent) 
acceptability J I J2 J3 
(in per cent) 

Above 70 76 96 93 

below 39 7 - - 

T h e  t a b l e  d e p i c t s  t h a t  96 p e r  c e n t  c o n s u m e r s  g a v e  s c o r e s  

a b o v e  70 p e r  c e n t  f o r  p a s s i o n  f r u i t  r i n d - b a n a n a  j e l l y  ( J 2 )  

f o l l o w e d  b y  93 p e r  c e n t  f o r  p a s s i o n  f r u i t  r i n d - p a p a y a  j e l l y  (,J3) 
J 

a n d  76 p e r  c e n t  f o r  p l a i n  p a s s i o n  f r u i t - r i n d  j e l l y .  T h e  s c o r e s  

b e l o w  70 p e r  c e n t  w e r e  s c o r e d  b y  o n l y  7 p e r  c e n t  c o n s u r r ~ e r s  i n  

p l a i n  p a s s i o n  f r u i t  r i n d  j e l l y ( J 7 )  w h i l e  n o n e  o f  t h e  c o n s u r r ~ e r s  

g a v e  s c o r e s  b e l o w  4 0  p e r  c e n t  i n  p a s s i o n  f r u i t  r i n d - b a n a n a  

j e l l y  ( J Z )  a n d  p a s s i o n  f r u i t  r i n d - p a p a y a  j e l . l y  ( J 3 ) .  T h i s  c l e a r l y  

i n d i c a t e s  t h a t . a l 1  t h e  t h r e e  t y p e s  o f  j e l l i e s  w e r e  f o u n d  t o  b e  

h i g h l y  a c c e p t a b l e  f o r  t h e  c o n s u m e r s .  

C o n s u m e r  a c c e p t a n c e  o f  t h e  p r o d u c t s  i n d i c a t e d  t h a t  m a j o r i t y  

o f  t h e  c o n s u m e r s  (76-92 p e r  c e n t )  s u r v e y e d ,  g a v e  s c o r e s  a b o v e  70 

p e r  c e n t  f o r  a l l  t h e  p r o d u c t s  i n d i c a t i n g  t h e i r  a c c e p t a n c e  f o r  t h e  

p r o d u c t s  d e v e l o p e d  



SUMMARY 



T h e  p r e s e n t  s t u d y  e n t i t l e d  " D e v e l o p m e n t ,  d i v e r s i f i c a t i o n  a n d  

s h e l f  l i f e  s t u d i e s  o f  p a s s i o n  f r u i t  p r o d u c t s "  was u n d e r t a k e n  t o  

d e v e i o p  new p r o d u c t s  v i z .  RTS b e v e r a g e ,  w i n e  a n d  j e l l y  u t i l i z i n g  

p a s s i o n  f r u i t  a n d  w i t h  b l e n d s  o f  o t h e r  f r u i t s .  O r g a n o l e p t i c ,  

i l u t r i t i o n a l  a n d  s h e l f  l i f e  q u a l j . t i e s  o f  t h e  p r o d u c t  d e v e l . o p e i 1  a n d  

i t s  c h a n g e s  d u r i n g  s t o r a g e  was a n a l y s e d  i n  d e t a i l  i n  t h e  s t u d y .  

R e s u l t s  o f  t h e  s t a n d a r d i z a t i o n  w o r k  c a r r i e d  o u t  f o r  p r o d u c t  

d e v e l o p m e n t  i n d i c a t e d  t h a t  i n  t h e  f o r m u l a t i o n  o f  RTS b e v e r a g e  i n  

1 :  p r o p o r t i o n  o f  p a s s i o n  f r u i t  j u i c e ,  s u g a r  a n d  w a t e r  w a s  

f o u n d  t o  b e  rrcost a c c e p t a b l e .  I n  p a s s i o n  f r u i t - p i n e a p p l e  b l e n d e d  

F?JS b e v e r a g e  a n d  p a s s i o n - f  r u i  t 1 ime  RTS b e v e r a g e ,  t h e  p r o p u r t i o n  

m o s t  i d e a l  was f o u n d  t o  b e  2:1:2:10 a n d  2:1:3:l0 r e s p e c t i v e l y .  

In t h e  p r e p a r a t i o n  o f  w i n e ,  t h e  p r o p o r t i o n  1:.1:1 ( p a s s i o n  f r u i t ,  

s u g a r  a n d  w a t e r )  w a s  a d j u d g e d  t o  b e  t h e  L e s t  w h i l e  i n  t h e  b l e n d e d  

w i n e s  p a s s i o n  f r u i t - b a n a n a  w i n e  a n d  p a s s i o n  f  r u i t - p i n e a p p l e  w i n e  

t h e  p r o p o r t i o n  m o s t  s u i t a b l e  was f o u n d  t o  t h e  3:1:4:4. 

S t u d y  a l s o  i n d i c a t e d  t h a t ,  r i n d s  o f  p a s s i o n  f r , u i t  c a n  b e  

u t i l i z e d  f o r  t h e  p r e p a r a t i o n  o f  j e l l y .  J e l l y  was f o r m ~ u l a t e d  w i t h  

p a s s i o n  f r u i t ,  s u g a r  a n d  w a t e r  i n  .1:3:4 r a t i o .  Two b l . e n d e d  

j e l l i e s ,  de p a s s i o n  f r u i t  r i n d -  b a n a n a  j e l l y  a n d  p a s s i o n  f r u i t  

r i n d - p a p a y a  j e l l y  w e r e  a l s o  s t a n d a r d i z e d  i n  t h e  p r e s e n t  s t u d y .  



Cherrtical. components i n  t h e  f r e s h  p r o c l u c t s  w e r e  a s s e s s e d  w i t ) . ,  

r e g a r d  t o  pH, a c i d i t y ,  t o t a l  s o l u b l e  s o l i d s ,  t o t a l  s u g a r  a n d  

v i t a m i n  C .  A l c o h o l  p e r c e n t a g e  a n d  r e s i d u a l  s u g a r  w e r e  a l s o  

a s s e s s e d  i n  c a s e  o f  w i n e .  

R e s u l t s  r e v e a l e d  t h a t  pH was f o u n d  t o  b e  a l r r t o s t  sarrte i n  a l l .  

t h e  t h r e e  p r o d u c t s .  T h e  l o w e s t  v a l u e  o f  pH w a s  s e c u r e d  b y  

~ i a s s i o n  f r u i t  - 1 irne R7'S b e v e r a g e  (2 .83)  arlil p a s s i o n  f  r u i  t - - b a n a n a  

w i n e  s e c u r e d  t h e  h i g h e s t  v a l u e  (3.90). T h e  a c i d i t y  v a l u e  o f  

t h e  p r o d u c t s  s h o w e d  marl.::ed v a r  j.at i o n s .  Arrlurlg t h e  d i f f e r e n t  

p r o d u c t s ,  HTS L e v e r a g e  was f o u n d  t o  h a v e  l o w  a c i d i t y  w h i l e  t h a t  

o f  w i n e  a n d  j e 1 l . y  w e r e  o f  r r ~ o d e r a t e  l e v e l s  a n d  i t  s h o w e d  a r a n g e  
J 

o f  0.59 - 0.73 a n d  0.55 - 0.75 r e s p e c t i v e l y .  Rrnong t h e  t h r e e  

p r o d u c t s ,  t h e  TSS o f  t h e  j e l l y  w a s  f o u n d  t o  b e  h i g h  as e x p e c t e d  

a n d  i t  was f o l l o w e d  Ly w i n e  a n d  R T S  L e v e r a g e .  I n  w i n e s ,  s i n c e  t h e  

rr tajor p o r t i o n  o f  t h e  t o t a l .  s u g a r  was c o n v e r t e d  i n t o  a l c o h o l ,  t h e  

r e s i d u a l  s u g a r  was f o u n d  t o  b e  v e r y  l o w .  

W i t h  r e g a r d  t o  t h e  v i t a m i n  C c o n t e n t ,  p a s s i o n  f r u i t  - lirrte 

RTS L e v e r a g e  w a s  f o u n d  t o  h a v e  m o d e r a t e  a m o u n t s  o f  v i t a m i n  C 

f o l l o w e d  by p a s s i o n  f r u i t  - p i n e a p p l e  RTS L e v e r a g e .  Among t h e  

p r o d u c t s  j e l l y  h a d  a v e r y  l o w  v i t a m i n  C c o n t e n t .  



On c o m p a r i s o n  o f  t h e  o r g a n o l e p t i c  q u a 1  i t i e s  o f  t h e  

d i f f e r e n t  p r o d u c t s  d e v e l o p e d ,  t h e  h i g h e s t  s c o r e  f o r  t a s t e  

a t t r i b u t e  (5 .0)  w a s  s e c u r e d  by t w o  p r o d u c t s  v i z .  p a s s i o n  f r u i t  - 

p i n e a p p l e  HTS L e v e r a g e  a n d  p a s s i o n  f r u i t  r i n d  - b a n a n a  j e l l y .  

R e s t  o f  t h e  p r o d u c t s  a t t a i n e d  s c o r e s  a b o v e  40 f o r  t a s t e  

a t t r i b u t e .  Wine o b t a i n e d  a low s c o r e  o f  3.0 f o r  a p p e a r a n c e  when 

e v a l u a t e d  i n  t h e  f r e s h  s t a t e  whi1.e f o r  t h e  o t h e r  t w o   product^; 

(RTS b e v e r a g e  a n d  j e l l y )  t h e  s c o r e s  w e r e  w e l l  a b o v e  4.3.  H T S  

h e v e r a g e  a n d  j e l l y  h a d  a l m o s t  same r a n g e  o f  s c o r e s  f o r  f l a v o u r  

(4 .2  - 5.0) w h i l e  i t  was s l i g h t l y  l o w  f o r  w i n e .  T h e  c o l o u t -  

a t t r i b u t e  w a s  a l s o  f o u n d  t o  b e  a t t r a c t i v e  i n  a l l .  t h e  t h r e e  

p r o d u c t s .  Of a l l  t h e  t h r e e  p r o d u c t s  p r e p a r e d  f r o m  p a s s i o n  f r u i t ,  

p a s s i o n  f r u i t  r i n d  - b a n a n a  j e l l y  o b t a i n e d  t h e  h i g h e s t  s ~ o r e s  f o r  

o v e r r a l l  a c c e p t a b i l i t y  a n d  t h e  s c o r e s  o f  t h e  r e s t  o f  t h e  

~ ~ r o d i l c t ~ i  w e r e  a b o v e  3 . 4  i l l  t h e  f r e s h  s t a t e  i n i l i c a t i n g  t h a t  a l . 1  

t h e  p r o d u c t s  a r e  a c c e p t a b l e .  

E v a l u a t i o n  o f  t h e  c h a n g e s  i n  t h e  c t i e s i c a l  c o r r ~ p o n o n t s  w i t h  

s t o r a g e  r e v e a l e d  t h a t  pH, t o t a l  s u g a r  a n d  v i t a m i n  C c o n t e n t  o f  

p r e p a r e d  HTS b e v e r a g e  a n d  j e l l y  d c i c + r e a s e d  d u r i n g  s t r a g e .  T h e  

r e s i d u a l  s u g a r  o f  w i n e  a l s o  d e c r e a s e d  w i t h  s t o r a g e .  H o w e v e r  TSS 

w a s  f o u n d  t o  r e m a i n  c o n s t a n t  i n  RTS b e v e r a g e  a n d  j e l l y  w h i l e  i t  



i n c r e a s e d  i n  c a s e  o f  w i n e .  T h e r e  w a s  a s t e a d y  i n c r e a s e  i n  

a c i d i t y  i n  a l l .  t h e  t h r e e  p r o d u c t s .  T h e  a l . c o h 0 1  p e r c e n t a g e  w a s  

f o u n d  t o  i n c r e a s e  s l i g h t l y  d u r i n g  s t o r a g e  i n  w i n e .  

C h a n g e s  i n  t h e  o r g a n o l e p t i c  q u a l i t i e s  o f  t h e  p r o d u c t  w i t h  

s t o r a g e  i n d i c a t e d  t h a t  t h e  q u a l i t y  a t t r i b u t e  s u c h  as t a s t e ,  

a p p e a r a n c e  a n d  f  1 .avour  d e c l i n e d  i n  RTS b e v e r a g e  a n d  j e l l y  wC.til.c? 

a l l  t h e s e  a t t r i b u t e  w e r e  f o u n d  t o  i m p r o v e  i n  w i n e .  H o w e v e r  c o l o u r  

a t t r i b u t e  d e c l i n e d  i n  a l l  t h e  t h r e e  p r o d u c t s .  The c l a r i t y  

a t t r i b u t e  was f o u n d  t o  i m p r o v e  i n  HTS b e v e r a g e  a n d  w i n e  w h i l e  i't. 

c l e c r e a s e d  i n  . j e l l y .  The s t r e n g t h  o f  t h e  w i n e  w a s  f c )und  t o  

i n c r e a s e  d u r i n g  s t o r a g e .  J 

E v a l u a t i o n  o f  t h e  r r ~ i c r o t i a l  c o n t a m i n a t i o n  o f  t h e  s t o r e d  

p a s s i o n  f r u i t  p r o d u c t  r e v e a l e d  t h a t  i n  RTS L e v e r a g e  P e n c i l l i u m  

s p e c i e s  w e r e  d e t e c t e d  a f t e r  a s h e l f  l i f e  o f  h w e e k s ,  w h i l e  j e l . l y  

was f o u n d  t o  b e  c o n t a r r t i n a t e d  w i t h  A s p e r g i l l u s  s p e c i e s  a f t e r  s e v e n  

w e e k s  o f  s t o r a g e .  I n  w i n e  n o  nj. c r o b i a l  c o n t a r r ~ i n a t i o n  was 

d e t e c t e d  t i l l  t w e l v e  m o n t h s  o f  s t o r a g e .  

T h e  p r o d u c t s  d e v e l o p e d  w e r e  a s s e s c j e d  f o r  FPO s t a n d a r d s .  

HTS b e v e r a g e s  p r e p a r e d  w e r e  f o u n d  t o  h a v e  'TSS h i g h e r  t h a n  t h e  

as re scribed l e v e l s  o f  FPO.  Sj.rr~ilat-l y minimum p e r c e n t a g e  o f  f r u j .  t 

j u i c e  i n  t h e  f i n a l  p r o u c t  w a s  i s  a l s o  f o u n d  t o  b e  a b o v e  t h e  

rr~inirrturrt FPO s p e c i f i c a t i o n s .  



A l l  t h e  t h r e e  t y p e s  o f  j r ? l l i e s  p r e p a r e d  w e r e  c o n f i r r r t e i l  w i t h  

FPO s t a n d a r d s .  I n  c a s e  o f  w i n e s ,  t h e  iAlcOh01 p e r c e n t a g e  was 

w i  t t t i n  t h e  p e r r r t i s s a b l e  1 i r r ~ i  t .  

C o s t  b e n e f i t  a n a l y s i s  r e v e a l e d  t h a t  arrtong t h e  d i f f e r e n t  

p r o d u c t s  p a s s i o n  f r u i t  r i n d  j e l l y  w a s  f o u n d  t o  h a v e  c o m p a r a t i v e l y  

h i g h e r  c o s t  r a n g i n g  f r o n i  R s  . I 7  P s  50 t o  24 p e r  K g ,  fol . l .owei1 

by  w i n e  ( R s  16 P s  80 t o  . I 6  p e r  l i t r e )  a n d  HTS b e v e r a g e  

( R s  ?O t o  R s  1 4  P s  4 0  p e r  l i t r e ) .  

T h e  f r u i t  t o  p r o d u c t  y i e l d  r a t i o  i n d i c a t e d  t h a t ,  o u t  o f  ' the 

1;hree p r o d u c t s ,  p a s s i o n  f r u i t  - p i n e a p p l e  HT'S b e v e r a g e  t iad h i g h  

f r u i t  p r o d u c t  y i e l d  r a t i o  (.1:2.2) w h i l e  t h e  f r u i t  p r o d u c t  y i e l d  

r a t i o  o f  p l a i n  p a s s i o n  f r u i t  w i n e  was f o u n d  t o  b e  t h e  l o w e s t  

( . I  :0 .45) .  

C o n s u m e r  a c c e p t a n c e  o f  t h e  p r o i l ~ c t s  i n d j . c a t e i 1  t h a t  r r t a j o r i t y  

o f  t h e  c q n s u m e r s  (76-92 p e r  c e n t )  s u r v e y e d ,  gave s c o r e s  a b o v e  70 

p e r  c e n t  f o r  a l l  t h e  p r o d u c t s  i n d i c a t i n g  t h e i r  a c c e p t a n c e  f o r  t h e  

p r o d u c t s  d e v e l o p e d .  

I t  citn b e  ~ o r ~ c l ~ d e i l  t h a t  t h e  p a t i s i o n  f r u i t  c a n  b e  ~: l roce: ;secl  

s u c c e s s f u l l y  i n t o  RTS b e v e r a g e ,  w i n e s  a n d  i t s  r i n d  c a n  b e  

u t i l i z e d  i n  t h e  p r o d u c t i o n  o f  j e l l i . ~ ? s  w t t i c k ~  a r e  v e r y  rrturh 



a c c e p t a b l e  t o  t h e  c o n s u r r l e r s .  T h u s  t h e  s t u d y  p r o v e d  t h a t  t h i s  

u n e x p l o i t e d  f r u i t  c o u l d  h e  u t i l i z e d  f o r  t h e  p r o d u c t i o n  o f  

d e l j . c j . o u s  an i l  n u t r j . t j . a u s  c :o r r~r r~od i t j . e s .  
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APPENDIX-? 

Q u a l i t a t i v e  a n a l y s i s  o f  P e c t i n  c o n t e n t .  

T h e  a m o u n t  o f  p e c t i n  was f o u n d  o u t  by  p r e c i p i t a t i n g  i t  w i t h  

a l c o h o l .  When t h e  f r u i t  1.5 b e i n g  cool::ed f o r  e : . : t r a c t i u n  o f  p e c t i n ,  

a s p o o n f u l  o f  j u i c e  i s  t a k e n  o u t  a n d  p o u r e d  i n t o  a g l a s s  t u m b l e r .  

A f t e r  c o o l i n g  i t ,  t h r e e  t e a s p o o n f u l  o f  m e t h y l a t e d  s p i r i t  i s  a d d e d  

g e n t l y  a l o n g  t h e  s i d e s  o f  t h e  t u m b l e r  a n d  m i x e d  w i t h  t h e  e x t r a c t  

b y  r o t a t i n g  t h e  t u r r t b l e r  c a r e f u l l y .  The r n i : c t u r e  i s  t h e n  a l l o w e i l  t o  

s t a n d  f o r  a f e w  m i n u t e s .  R t r a n s p a r e n t  l u m p  o f  j e l l y  l i k e  

c o n s i s t e n c y  f o r m s  i . n d i c a l i . n g  t h a t  t h e  e : c t r a c t s  o f  a l l  t h e  t h r e e  

t y p e s  o f  j e l l y  was r i c h  i n  p e c t i n .  
J 

S h e e t  t e s t  t o  d e t e r a i n e  t h e  e n d  p o i n t  i n  j e l l y .  

A small p o r t i o n  o f  j e l l y  i s  t a k e n  i n  a l a r g e  s p o o n ,  c o o l e i i  

s l i g h t l y  a n d  t h e n  a l l o w e d  t o  d r o p  o f f .  When t h e  j e l l y  f a l l  i n  t h e  

f o r m  o f  s h e e t s  t h e  e n d  ~ t o i n t  was r e a c h e d .  



E v a l u a t i o n  c a r d  f u r  t r i a n g l e  t e s t .  

I n  t h e  t r i a n g l e  t e s t  t h r e e  s e t s  o f  s u g a r  s o l u t i o n  o f  

d i f f e r e n t  c o n c e n t r a t i o n  w e r e  u s e d .  Of t h e  t h r e e  s e t s  two  

s o l u t i o n s  w e r e  o f  i d e n t  i c a l  c o n c e n t r a t  i o n s  ar id  t h e  r n e r r ~ t e r s  w e r e  

a s k e d  t o  i d e n t i f y  t t . ~ c ?  t h i r d  s a r r ~ p l e  w h i c h  i s  o f  d i f f e r e n t  

c o n c e n t r a t i o n .  

Name o f  t h e  p r o d u c t  : S u g a r  s o 1 . u t i a 1 1  

N o t e  : Two o f  t h e  t h r e e  s a m p l e s  a r e  i d e n t i c a l  i d e n t i f y  t h e  
. o d d  s a r r ~ p l e .  

S.No C o d e  No.of  C o d e  N o . o f  t h e  C o d e  No.of  
s a r r ~ p l  e s  i d e n t i c a l  s a m p l e s  t h e  o d d  

s a r r ~ p l e s  



APPEND1 X-4 
Scare Card ................................................................. 

Criteria A B C: 
.................................................................. 
?. Appearance 

Very good ( 5 )  

qood ( 4 )  

Fair (3) 

Poor ( 2 )  

Very poor ( .1 ) 

2. Taste 

Excel lent 

Very good 

good 

fair 

poor 

3. Flavour 

Very pleasorlt ( 5 )  

pleasent - - 
Neither pleasant 

nor unpleasent ( 2 )  

Unpleasant ( 2 )  

not at all pleasent (I) 



4. Co l o u r  

V e r y  a c c e p t a b l e  ( 5 )  

A c c e p t a b l e  ( 4 )  

S l i g h t l y  a c c e p t a b l e  ( 3 )  

N e i t h e r  a c c e p t a b l e  
n o r  u n a c c e p t a b l e  ( 2 )  

U n a c c e p t a b l e  ( .I ) 

5 .  C l a r i t y  

S p a r k i n g  c l a r i t y  ( 5 )  

C l e a r  ( 4 )  

S l i g h t l y  c l e a r  ( 3 ) 

S l i g h t l y  c l o u d y  ( 2 )  

V e r y  c l o u d y  ( .1 ) 

6. Te x t u r e  

V e r y  good 

G o o d  

Fair 

P o o r  

V e r y  poor 



7. S t r e n g t h  

V e r y  s t r o n g  ( 1 )  

S t r o n g  ( 2  

S l i g h t l y  s t r o n g  ( 3 )  

S l i g h t l y  m i l d  ( 4 )  

Mild ( 5 )  
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T h e  s t u d y  e n t i t l e d  "Development, diversification and 

shelf life studies of passion fruit products" w a s  u n d e r t a k e n  f o t -  

t h e  d e v e l o p m e n t  o f  new p r o d u c t s  v i z .  RTS b e v e r a g e ,  w i n e  a n d  j e l 1 . y  

u t i l i z i n g  p a s s i o n  f r u i t  a n d  w i t h  b l e n d s  o f  o t h e r  f r u i t s .  

O r g a n o l e p t i c ,  n u t r i t i o n a l  a n d  she1 . f  l i f e   qualities o f  t h e  p r o d u c t  

d e v e l o p e d  a n d  i t s  c h a n g e s  d u r i n g  s t o r a g e  w e r e  a n a l y s e d  i n  d e t a i l  

i n  t h e  s t u d y .  

RTS' b e v e r a g e  wj .  t h  p l a i n  p a s s i o n  f r u i t  i n  c o r n b i r \ a t i o n  

w i t h  o t h e r  f r u i t s  was s t a n d a r d i z e d .  S i m i l a r l y  f o r m u l a t i o n  o f  w i n e s  

w i t h  p a s s i o n  f r u i t  a n d  t w o  b l e n d e d  w i n e s  w e r e  a l s o  s t a n d a r d i z e d .  
J 

R i n d  o f  t h e  p a s s i o n  f r u i t  was u t i l i z e d  f a r  . t h e  p r e p a r a ' t i o n  o f  

j e l l y .  

A s s e s s r r ~ e n t  o f  t h e  c h e m i c a l  c o m p o n e n t s  v i z .  PH I 

a c i d i t y ,  t o t a l  s o l u l l e  s o l i d s ,  t o t a l  s u g a r ,  v i t a r r ~ i n  C ,  a l c o h o l .  

p e r c e n t a g e  a n d  r e s i d u a l  s u g a r  o f  t h e  f r e s h  p r o d u c t s  c a r r i e d  o u t  

r e v e a l e d  t h a t  pH a l m o s t  f a l l  i n  t h e  s a m e  r a n g e  i n  t h e  t h r e e  

p r o d u c t s  w h i l e  t h e  a c i d i t y  v a l u e  s h o w e d  m a r k e d  v a r i a t i o n .  T h e  T S S  

o f  t h e  j e l l y  was f o u n d  t o  h e  h i g h  f o l l o w e d  b y  w i n e  a n d  R T S  



beverage. Among the products, j e l l y  had a very low vitamin C 

content. 

Assessment of the organoleptic qualities indicated that 

the products obtained scores above 4.0 for taste attribute when 

evaluated in the fresh state. Wine obtained a low score for 

appearance while the other two products (RTS beverage and jelly) 

the scores were well above 4.3. HTS beverage arid j e l l y  had alrr~ost 

same range of scores for flavour while it was slightly low f o r  

wine. The colour attribute was also found +to $be attractive in 

all the three products. 

J 

The score of all the products were above 3.4 for 

overall acceptability sorce indicating that all the products were 

acceptable. 

Evaluation of the changes in the cherr~i cal components 

with storage revealed that pH, total sugar and vitamin C content 

of RTS Leverage and j e l l y  decreased during storage. TSS was 

found to remain constant in RTS beverage and j e l l y  while it 

increased slightly in case of wine. There w a s  a steady increase 

in acidity in all the three products. 



Changee in the orgzrnoleptic qualities of t h e  product 
8 ,  

with storage indicated that the quality attribute such a 9  taste, 

appearance and flavour declined in RTS beverage and j e l l y  while 

all these attributes were found to improve in wine. The clarity 

attribute w a s  found to improve in RTS beverage and wine while it 

decreased in jelly. The strength of wine w a s  found to increase 

during storage. 

S h e l f  life qualities of t h e  product indicated 'that RTS 

beverage had a shelf life of six weeks and that of j e l l y  had 

seven weeks of storage life. 

All the products developed were in conformity with +PO 

requirements. 

Cost of the products w a s  from Rs 1 7  P s  50 to H s  24 

per kg for jelly, Rs ? b  P s  80 to R s  1 6  per litre for wine and 

Rs.10 to H s  1 4  Ps 40 per litre for RTS beverage. 

Consumer acceptance of the products developed indicates 

a higher favourable trend. 
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