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INTRODUCTION



India is a s leeping giant which should rea lize its po tentia l to

export fru its  and vegetables to Europe says an Israel expert Dan Cohen

(1994)

Fru its and vegetab les are regarded as exce llent sources of various 

nu trien ts having carbohydrates vitam ins m inerals etc They are also

considered as an im portan t c lass of pro tective foods

Banana Is one of the m ost nu tritions and o ldest cu ltiva ted fru its  

in Ind ia whigh accounts fo r about 18 percent of the to ta l fru it

production  occupying an area of 2 83 lakh hectors (Anon 1986)

P roduction of banana in Kerala is 2 95 145 tons

Banana is not a seasonal fru it in nature like many o ther fru it

crops and is ava ilab le  in fa ir ly  large quan tities throughout the year

But high fru it y ie lds  w ill be worthw hile  on ly if the fru its  reach the 

consum er in sound condition But a substantia l quan tity  of the same

is a llow ed to perish fo r w ant of adequate post harvest fac il ties

thus depreving the farm ers the fru it for the ir labour This proves 

to be a loss not on ly in the fie ld  of export but also fo r dom estic

consum ption S c ien tific  approach is there fore required at all leve ls 

o f opera tion  inc lud ing preservation to m inim ize th is  loss and extend 

the s torage I fe of fru its

The p rinc ip le  of p reservation is based on the man r u lation of 

env ironm enta l fac to rs  Among which drying is a m ethod A lthough 

preserva tion  is s till the principa l reason fo r dehydration o ther im portant



factors like s ign ificant reduction of weight loss and bulk play an 

im portant part in the process

The accent today is increasing ly on convenience foods in almost 

every fie ld  and the word Instant has a new connotation in our 

vocabulary

In the m eantime advances in the food researches have led 

to the developm ent of new processes for dehydration which retain 

a high percentage of the original co lor flavor and nutritional value 

Innovation of novel techniques technolog ies and developm ent are taking 

place constatly in the existing m ethods of drying the ultim ate aim

of which is to keep the wholesom eness of the fina l product

Recently osm otic dehydration of foods got a ttention due to its 

great im portance in the food processing industry O sm otic dehydration

deals w ith the drying of the particu lar food stuff which is usually

subjected to in a ripe form

This study entitled “Application of O sm otic Dehydration technique 

fo r the product developm ent in Banana (Musa (AAB group) Palayamkodan)" 

has been selected with due focus on the food processing industries

and fo r im proving the export potentia l of the country The study

is based on and outlined w ith the fo llow ing ob jectives

1 To apply osm otic dehydration technique to develop shelf stable 

dehydrated banana products

2 To standardize the technique of osm otic dehydration fo r obtaining 

acceptable banana products



REVIEW OF LITERATURE



3

The pe rtinen t research w ork in A pp lica tion  of osm otic  dehyd ra tion

techm qu fo r the p roduct deve lopm ent in banana" is b rie fly  review ed

under the fo llow ing  subt ties

2 1 Im portance o f banana as a fru it

2 2 D ehydra tion  as a m ethod of p reserva tion  and p rocessing

2 3 O sm otic  dehydra tion  A recent trend in dry ing foods

2 4 E ffec t of p re trea tm en ts  on dry ing  

2 4 1 S ucrose concen tra tion  

2 4 2 T em perature  of osm otic  so lu tion

2 4 3 Im m ersion tim e

2 5 N u trition a l qual ties  and she lf life  changes in dried p roducts

on s torage

2 6 D ehydra ted foods in the com m ercia l fron t

2 1  Im p o rta n c e  o f  bana na  as a f r u i t

B anana fru it  of the trop ics  is p rized fo r its  nu trit ve va lue

and desse rt qua lities  India is genera lly  considered as the second

hom e of banana CFTRI (1989)

Banana is not a seasonal fru it  like m any o the r fru it  crops

and is ava ilab le  th roughou t the year (Anon 1986) A rav indakshan 

e f a! (1992) sta ted  tha t banana cu ltiva t on in Ind ia is as old

as Ind ian c iv il zation and though banana is considered as Poor 

man s app le  it s liked and consum ed by both poor and rich 

a like  c.nd hence necessary action needs to be taken to check



post ha rves t losses This can success fu lly  be carried  out by process ing  

and p rese rva tion  of the fru  t

B ananas have a specia l va lue in the hum an d ie t as they 

are r ch sou rces o f energy and con ta in  nearly  a ll the nu trien ts  

inc lud ing  m inera ls  and v itam ins A bout 24 bananas w e igh ing 100 

gm s can p rov ide  the energy requ irem eh t (2400 ca l/day) o f a seden ta ry  

m an acco rd ing  to Bose and M itra  (1990)

A cco rd ing  to NIN (1989) banana is a good source o f C arbohydra tes 

27 2 and p C aro tene 78m g In add ition  it con ta ins C a lc ium  

17mg Phosphorous 13mg T h iam ine  0 5mg R iboflav in  0 8mg 

N iacin 5m g and V itam in C 7m g The to ta l energy ob ta ined from  

ripe banana is 116 K cal

R obusta Poovan N endran R astha li M ysore poovan Red banana

are som e o f the va rie tie s  of banana tha t are com m only seen 

(Salunke 1984) Salunke and Desai (1984) reported tha t banana

be ing a h igh ly  pe rishab le  fru it su ffe rs  from  high post ha rvest losses 

to the ex te n t of 30 40 pe rcen t The post ha rvest losses are

high in a trop ica l country  like Ind ia due to various reasons such

as in a d e q u a te  p ro c e s s in g  and  im p ro p e r s to ra g e  fa c il  t ie s

(Anon 1986)

2 2 Dehydration as a method of preservation and processing

D ehydra tion  invo lves the use o f a rtif ic ia l heat to vapourize

w a te r and som e specia l m eans of rem oving w a te r vapour from



the system  a fte r it has separa ted from  the fru it tissues as reported

by Nun et a l (1963) W hen heat from  any source o ther than

sun ligh t is used to reduce m oisture the process s called dehydration

(Held and M aynard 1963)

A ccord ing  to Nun ef a l (1963) when fru its  are dehydrated

the so lub le  solid contents becom e great enough so the fru its  w ill 

res is t m icrob ia l spo ilage for fa irly  extended periods of tim e Bender

(1966) reported tha t dehydrated products undergo a w ide varie ty

of opera t ons or pre treatm ents which can affect the nu trit onal value 

D e h y d ra te d  fo o d s  if s to re  u n d e r p ro p e r c o n d it io n s  w ill n o t 

spoil from  m icrob ia l a ttack as reported by Peter e t a l (1975)

A ccord ing to sharm a and N irankarnath (1991) when onion varie ties

were dehyd ra ted it reduced pungency and ascorb ic acid leve ls and

induced browning

2 3 Osmotic dehydration A recent trend in drying foods

O sm otic  dehydration has been the sub ject of sc ien tific  

investiga tion  as early  as (1966)) by ponting et a l O sm otic 

dehydration is ra ther a new innovation fo r producing be tte r 

qua lity  dehydrated products (Anon 1986) and has gained a

sudden m om entum  during the last decade Le M aguer (1988)

Le ric i et a l (1985) a fte r s tudy ing  d ffe re n t osm otic  so lu t on 

found tha t addition of a sm all am ount of sodium  chloride to the

osm otic  so lu tion increased the d riv ing  force of the dry ng process



A nge la  et a l (1987) s ta ted  tha t chem ica l trea tm ent to reduce enzym atic  

b row n ing  cou ld  be avo ided by osm otic  process

P on ting  (1973) po in ted  ou t tha t freez ing  p rio r to osm o tic

trea tm e n t is de trim en ta l A ccord ing to Islam  and F link (1982) osm otic  

dehyd ra tion  increased  nu trien t re ten tion  during subsequent a ir dry ing  

Le ric i e t a l (1984) reported  tha t osm o tica lly  trea ted fru  ts were 

be tte r in tex tu re  and co lou r than un treated fru its  The shrinkage 

o f the m ate ria l du r ng osm osis fo r cha rac te riza tion  of the process 

w as c o n s id e re d  by Le na rt and F in k  (1984) S ha ha bu dd in  and

H aw ladaar (1990) reported tha t osm otic  dehydra tion  a lone can rem ove 

30 40 pe rcen t w a te r con tent of p ineapp le  fru it

Le M aguer (1988) has reported  tha t the osm o tic  process

w ill con s titu te  in the fu tu re  an im portan t step in m any p rocessing 

opera tions

2 4 E ffe c t o f  p re tre a tm e n t on  d ry in g

2  4  1 S u c ro s e  c o n c e n tra t io n

Lem (1987) found tha t the sugar so lu tion  w as an e ffec tive

agent fo r reducing the d ry  ng process and in connection  it was

also repo rted  by Lem (1987) tha t g lucose sucrose and fruc tose

w e re  th e  d if fe re n t  s u g a rs  used  as o s m o tic  a g e n ts  and  the

type of the sugar so lu tion  did not no ticeab ly  a ffec t the p roduct

acceptance

In a p lo t  s tudy Farkas and Lazar (1969) found a com ple te

em perica l re la tionsh ip  between percen t m ass reduction  tem pera tu re



¥

and sugar concen tra tion  and tim e in osm otic  dehyd ra tion  o f golden

de lic iou s  app le  p ieces C oncentra ted sucrose so lu tions  (50 70° Brix) 

have been the m ost com m only used osm otic  so lu tion  as reported  

by C on tre ras  and Sm yrl (1981) Fruits like apples pears peaches

and p lum s when im m ersed in 65 pe rcen t sucrose so lu tion  showed 

a w e igh t loss a fte r osm osis as found by Leric i et a l (1983) 

fifty  pe rcen t w e igh t loss was reported in banana s lices when im m ersed

in 70 pe rcen t sugar so lu tion  (Adam bournou and C asta igne 1983) 

Le ric i e t a l (1985) showed tha t w e igh t loss in osm osed fru it increased

w ith  increas ing  so lu te  concen tra tion  of the osm otic  so lu tion  O sm otic  

dehyd ra tion  in sugar syrup reduced m oistu re con ten t o f fru it  the

increase in the  syrup concen tra tion  a lso caused an increased  loss

of m o is tu re  Kim and Toledo (1987) Rahm an and Lam b (1989)

reported th a t the w a te r loss from  p ineapp le  increased w ith  increase 

in the sugar so lu tion  and its concen tra tion  V idev e t a l (1990)

op ined  th a t the re  was increase in the w e igh t loss of the fru it

w ith  an increase  in sugar concen tra tion  S ugar concen tra t on of 60 

75 pe rcen t w as e ffec tive  in rem oving m oistu re from  the trea ted

fru its  as reported by V idev e ta l (1990) B eris te ine ta l (1990) reported 

tha t the  am oun t o f suga r absorbed by p ineapp le  rings increased 

w ith  in c re a s in g  s u g a r c o n c e n tra tio n s  A t 50° B rix  th e  s u g a r 

con cen tra tion  increased by 10 percen t a t 60° Brix the increase

was by 16 pe rcen t and at 70° Brix it was increased  by 25 

pe rcen t The rate of w a te r loss increased w ith  increased sugar



syrup con cen tra tion  accord ing to Beristem  e ta l  (1990) Rahm an and

Lamb (1990) revealed tha t w a te r loss from  p ineapp le  fru it increased  

linea rly  w ith  ncreased sucrose so lu tion  concen tra tion

D iffe ren t trea tm ents  before dry ing  fo r various periods o f tim e 

in hyperton ic  so lu tion  of sugar resu lted  in w e igh t loss sugar pene tra tion  

and increase  in the shrinkage o f the apple rings and a trea tm en t 

in 70° B rix  at 50° C fo r 30 m inutes was ad judged to be the 

best trea tm e n t as reported  by sharm a et a l (1991) A nge la  et 

a l (1991) observed tha t the p ineapp le and papaya fru it im m ersed

in sucrose  70° B rix  syrup lowered the fina l w a te r con tent of the

fru its

V idev e t a l (1990) found tha t a high sugar concen tra tion

increased  w a te r trans fe r rates and use of d iffe ren t dehydra tion  so lu tes

(sucrose S ucro se /in ve rt sugar g lucose syrup) had litt le  e ffec t on

the m ass tra n s fe r Yang and M aguer (1992) reported  tha t when

s traw b err es were osm otica lly  dehydra ted more than 40 percen t of

m o istu re  and less than 1 pe rcen t of sucrose in s traw berries  were 

rem oved by 63 pe rcen t sucrose so lu tion

Hough et a l (1993) found in a s im p le  m odel of osm otic  

dehydra tion  of app les in 55 /100 gms of sugar syrup a d iffu ssa b ility  

ra te  of 1 5x10 0 m2

2 4 2 Temperature of osmotic solution

V idev et a l (1990) found tha t high tem pera tu re  and high

sugar con cen tra tion s  ncreased w a te r trans fe r rates They had also



reported  th a t p rocess ing  above 50°C adverse ly  a ffec ted  co lou r and 

V itam in  C con ten t and ch lo rophy ll concen tra tion  w hereas p rocessing  

at o r be low  40° C gave sa tis fa c to ry  resu lts  in the p roduct The 

va riab les  tha t exe rt the g reatest in fluence  on the osm otic  concen tra tions 

were the process ing  tim e and tem perature  as reported by Raul

e f a I (1992)

R abb it eye b lue berries were dried  using an experim enta l high 

tem pe ra tu re  flu id ize d  bed (HTFB) a t 170° C the m o istu re  con tent 

was reduced  to 0 7 from  5 8 and a fte r osm otic  dehyd ra tion  in

sucrose the  m o istu re  con tent was 1 3 and when dried in a d rie r

a t 150° C It reduced to 0 28 (Kim and To ledo 1987) A na lys is  

of the va riou s  pa ram ete rs  of the canned apple rings revea led tha t

the p re tre a tm en t in sugar so lu tion  at 50° C prio r to cann ing was

ad judged to be the best trea tm ent am ong the va rious  trea tm ents

tr ied  by Sharm a et a l (1991)

S ivakum ar e t a l (1989) observed tha t b lanch ing o f b itte r gourd 

rings in 5 pe rcen t Sodium  C h loride  and drying them  in tray  drie r

at 70° C fo llow ed  by 60° C at n te rva ls  gave dark green so ft

tex tu red  s ligh tly  sa lty  and less b itte r p roduct A ccord ing to Raul 

et a l (1992) pears and apple cubes when osm o tica lly  trea ted  solid 

ga ins w ere  s im ila r at 5° C and 25° C in both pear and apple

cubes reach ing  a va lue of about 11 pe rcen t and found tha t w a te r

d ffu s io n  w as g re a te r at 25° C than at 50° C m aking it poss ble

to ob tc  n a w e igh t loss of approx im ate ly  30 percen t Hough et



a l (1993) reported tha t tem pera tu re  of 45° C was su itab le  fo r

deve lop ing  osm o tica lly  dehydrated products using apple s lices Kanaw adi 

and M ahara j (1993) suggested a tem pera tu re  of 60° 90° C fo r dehyd ra ting  

pear based on the assessm ent of the dehydrated sam ples for

texture and fla vo r E lizabeth (1993) observed tha t pear fru its  when

hand pee led and canned in suga r syrup (20 Brix) a t 100° C

the fru it  firm ness  decreased

W ate r loss from  p ineapp le as reported by Rahm an & Lamb

(1989) inc reased  w ith increase in the sucrose so lu tion  tem pera tu re

the sugar ga in increased up to 50° C and then fe ll rap d ly  Accord ing

to V idev e t a l (1990) an adm in is tra tion  of a tem pera ture  above

50° C causes in te rna l browning in the apple rings and a lso  a

loss of the  fru ity  flavo r

A dam bournou and C asta igne (1983) on conducting  dehydra tion

experim ents  using osm osis at 60° C and 40° C found tha t sucrose

gain and w a te r loss was fas te r at 60° C than at 40° C It

was noted by B eris te in  et a l (1990) tha t h igher tem perature  increased  

the rate a t w h ich  sugar was transported  in to  the ring equ ilib rium  

was reached fas te r and h igher tem pera tu re  a lso prom oted fas te r

w a te r m ig ra tion  from  the fru it

2 4 3 Immersion time

In osm otic  dehydra tion  as the im m ersion tim e of fru it s lices

in the osm o tic  so lu tion  increased the re  was increase in the w e igh t



loss from  the  fina l s lices as reported by V idev et at (1990)

B eris te in  e t a l (1990) found tha t w a te r loss and sugar gam increased 

exp on en tia lly  w ith the Im m ersion tim e

50 gm s o f apple pears and peaches when im m ersed n 

sucrose  so lu tio n  fo r 12 15 hours the w e igh t losses a fte r osm osis 

w ere  34 6 43 0 and 36 2 pe rcen t respec tive ly  (Leric i e f a l 1983)

A dam bournou and Casta igne (1983) found tha t the sucrose gain

and w a te r loss in dehydra tion  experim ents were fas te r in the firs t 

20 m inu tes at 40° C and 60° C A ccord ing  to E lizabeth  (1993) 

when hand peeled pears were im m ersed fo r 15 m inutes a fte r trea tm en t 

at 100° C it lost its firm ness (i e) the fru it  firm ness decreased 

w ith  increas ing  p rocessing tim e

A fte r the  osm otic  dehydra tion  of blue be rries  in sucrose  the 

m oistu re  con ten t was 1 3 and 4 m inutes in the d rie r a t 150° 

C reduced the mo sture  con ten t to 0 28 as reported  by Kim and 

To ledo  (1987) S ivakum ar et al (1989) reported tha t im m ers ion of 

1 cm th ic k  ring of b itte r gourd in bo iling  w a te r fo r 2 m inutes

inactiva ted  all the enzym es presen t in the rings Raul et a l (1992) 

repoted tha t on trea tm ent of pear & app le  cubes in a sucrose

so lu tion  so lid  ga ins were s im ila r a t 50° C reaching a va lue  of 

abou t 11 pe rcen t in 4 hours A ccord ing to Yang and M aguer (1992) 

abou t 40 pe rcen t of m oistu re and less than one percen t of sucrose 

in s traw b e rrie s  were rem oved in a period of 2 hours from  the 

trea te d  fru it



Sharm a et a l (1991) op ined tha t p re trea tm en t in 70 percen t

sugar so lu tion  and a t 50° C and 30 m inutes im m ersion tim e was

the bes fo r canning

2 5 Nutritional qualities and shelf life changes In dried products

on storage

Leric i et a l (1984) on conducting  experim ents in the dehydra tion  

of fru its  such as p lum s pears and peaches found tha t trea ted  

fru its  were be tte r in fla vo u r tex tu re  and co lo r than the un treated

fru its

C onw ay e f a l (1983) po in ted ou t tha t dehydra tion  m in im ized

the heat dam age to co lo r and flavo r V idev e t a l (1990) observed 

tha t w hen h igh tem pera tu re  was used fo r dehydra tion  it caused

in te rna l b row n ing  of the pieces tex tu ra l changes and loss o f fru it

flavo r

D ehydra ted raw m ango s lices (w ith  sa lt) cou ld be used fo r

the p repa ra tion  of m ango chutney p ick les  and raw mango pow der 

shown by chem ica l and organo lep tic  data reported by CFTRI (1982) 

A ccord ing  to kaur & Bhatia (1982) m ustard greens when dehydra ted

y ie lded  good p roducts  based on the physico  chem  cal and o rgano lep tic

stud ies

Ranganath and Dubash (1981) s tud ied changed in ca ro teno id

p igm ent in sp inach leaves as a resu lt of dehydra tion  and found 

tha t it w as reduced by 50 pe rcen t a t 55° C and a fte r s to rage



at 24° C fo r 4 months there was a loss of 18 percent of

caro teno id pigm ent and 48 5 percent of ascorbic acid Sarb jit and

Bhatia (1982) proved that certain varieties of dehydrated seeds has

a she lf life of about 6 months at room tem perature with adequate

retention of chlorophyll and (3 carotene According to Hsu e f a l

(1989) the tota l soluble proteins decreased with storage tim e of

fru its

According to Angela et al (1987) dehydrated blue berry products

had a good texture flavor and overall acceptab ility  and a predicated

she lf life  of 16 to 64 months depending on the storage tem perature 

Vegetables dehydrated to y eld vegetable curry mix had a shelf

life of about 18 m onths under am bient conditions as reported in

Food packer (1990) In Kiwi fru its dehydration tem perature above

50° C adverse ly affected color and ascorbic acid and its chlorophyll

concentration Processing below 40° C gave a satisfactory ascorbic

acid and chlorophyll content in the fin ished product as reported

by Vial e t a l (1990) The osm otic dehydration preserves the flavor

and nutritional characteristics and provides a fina l product o‘  good

quality  which has better attributes w ith appearance color taste and

flavor com pared to sun dried fru its  (Anon 1991)

A ccord  ng to M ukhtha et a l (1982) dehydra ted p ineapp le

s lices stored at room tem perature gave good products based on

the chem ical com position and organoleptic qualities Accord ing to

M ir and N iranka rna th  (1993) s to rage  of the m ango bars fo r



90 days increased the reducing sugar s ign ifican tly  but it decreased 

the overa ll accep tab ility  and textura l changes Sharm a et al (1993)

found tha t browning occurred in dried appricots which were both 

trea ted and untreated Kanawad and M aharaj (1993) reported that

sensory characters  of dehydrated peas showed tha t tem perature affected 

flavo r and tex tu re  Accord ing to M ukthi et a l (1993) six m onths

storage w ith  retention of ascorbic acid was possib le in unblanched

fenugreek leaves M ahajan and Chopra (1994) found that Tota l solub le 

so lids (T  S S) con tent which was fa irly  low in itia lly  increased as

the storage period advanced reaching a peak of 150 days and

declined the re a fte r in the case of stored apple fru its  The titrab le  

ac id ity  gradua lly  declined linearly  w ith advance in storage period

M ahajan e t a l (1994)

On storage of dehydrated fru its  the firs t ind isce rn ib le  change 

occurred was in co lour before change in flavo r as found by Nuri

(1962) A ccord ing to Nuri (1963) when fru its  are dehydrated the 

so lub le solid contents become great enough so the fru it w ill resist

m icrobia l spo ilage fo r fa ir ly  extended periods of tim e

Islam  & F link (1982) f ina lly  concluded tha t osm otic  dehydration 

increased nu trien t retention

2 6 Dehydrated foods in the commercial front

India can make a substantia l contribu tion fo r the export of

ho rticu ltu ra l products to fetch foreign exchange and India s till p redom inantly



an ag ricu ltu ra l country can fru itfu lly  use this sta tus to step up

in the w orld  m arket w ith its ho rticu ltu ra l processed products as 

per V ijay  Seth i (1992) Accord ing to Anvila  (1993) the consum ption 

of p rocessed foods is like ly  to increase n the future

T he o sm o va c  p ro cess  w as p ro p o se d  by P on ting  e t a l

(1966) as a m ethod fo r producing dehydrated products su tab le  fo r

consum ption d irec tly  in the dry stage Farkas and Lazar (1969) 

concluded tha t an increased sugar content in the concen tra ted fru its  

produce a sw eeter flavo r m the processed fru it and when dried 

they form  the candy of the food industry Canned pineapp les do

not rank as one of the im portant sources of food for m ankind 

prov ided by the industry  and at tim es it has been c lass ified  as 

luxury food ra ther than an essentia l one by C o llins (1979) Bolin

et a l (1983) op ined that the osm otic syrups would make a su itab le 

ingredient fo r such products as tab le syrups concentra tes w ine 

fru it roll ups je llie s  etc Yang and A tallah (1985) sta ted tha t the 

ready to eat texture and easier dehydration have made the berries 

a processing product in the snack and conven ience food industries 

N abtis i and M ovoghan (1989) reported tha t fru its  and vegetab les 

could be dehydrated to produce crispy but tender puffed food products 

having the co lo r and appearance of the orig nal Jayaram  e t a l

(1991) developed a qu ick cooking dehydrated ready mix fo r ava il

using a com bination of dehyra lid vegetab les Carrots rich in carotene 

v itam ins and m inerals is w ide ly  used fo r the preparation of ju ice



powder flakes and sweet meats I ke halwa and muraba by preserv ing

them  through dehydration (Ind an food packer 1992) Dried osm otica lly

dehydrated products which are more sweeter ensure a higher qua lity

and have a great demand in the m arket as reported by Lovino

et a l (1993)



MATERIALS AND METHODS



The study entitled  App lica tion  of O sm otic D ehydration technique

fo r p roduct developm ent in banana (Musa (AAB group) Palayam kodan)

is a com prehensive study a med at apply ing osm otic dehydration

techn ique to develop she lf stab le dehydrated banana products and 

also to s tandard ize  the technique of osm otic dehydration fo r ob ta in ing

acceptab le  banana products

3 1 Selection of Fruits

Banana is one of the m ost im portan t fru it crops of India

This fru t is ava ilab le  throughout the year unlike o ther fru its  which 

are seasonal

Palayam kodan is one among the many varie ties  of banana

This va rie ty  is very cheap and is readily ava ilab le in abundance

Not much processing techniques have been applied fo r th is fru it

M oreover once these fru its  s ta rt ripen ing the whole bunch gets 

ripened w ith in  a day or two m aking the fru it unacceptable for

consum ption due to over ripen ing Because of these reasons palayam kodan 

varie ty  was se lected for th is  study

The fru its  fo r the study was brought from  the Instructiona l

farm  C o llege of Agricu ltu re  Vellayam  and from  ad jacent private

farm s

3 2 Treatments

Treatm ents to which the fru its  were subjected were based

on the fo llow ing factors



Table - 1

The various treatments applied to the banana fruit

C, C3

1 C T, P, 13 c2 T, p, 25 C3 T p

2 C T P2 14 c2 T p2 26 C3 T, p2
3 C T P3 15 c2 Tt p3 27 C3 T p3
4 C \ P, 16 c2 t 2 p 28 c3 t2 p

5 C t 2 P2 17 c2 t 2 p2 29 c3 t2 p2
6 C \ P3 18 c2 t 2 p3 30 c3 t2 p3
7 C T3 P 19 C2 t 3 p, 31 c3 t3 p

8 c Ta P2 20 C2 t3 p2 32 c3 t 3 p2
9 c T3 P3 21 C2 T3 p3 33 c3 t3 p3
10 c T« P 22 C2 t4 p 34 c3 t4 p

11 c T4 P2 23 C2 t4 p2 35 C3 T4 p2
12 c P3 24 C2 t 4 p3 36 C3 T4 p3

K0y C Sugar concentraton T Temps alure of Osmotc Soluton P Immerson tm e

C 60° Brix T 0°C P 30 m nutes
C2 65° Brix T2 40°C P2 45 minutes
C3 70° Br x T3 50°C P3 60 m nutes

T4 60°C



3 2 1 C oncentration of sucrose so lu tion v iz  60°Brix 65° Brix 

and 70°Bnx

3 2 2 Tem perature of osm otic  solu tion v iz  0°C 40°C 50°C

and 60°C

3 2 3 Im m ersion tm e  v iz  30 m inutes 45 m nutes and 60

m inutes The treatm ents applied are given in Table 1

The trea tm ents provided a pre lim inary dewatering of the fresh 

fru its  and th is assum ed to hasten the drying process T reated

fru ts were sub jected to sun drying Advantage of osm otic dehydration 

over the conven tiona l m ethod of drying were conservation of flavo r 

and nu tritive  va lue decrease In po lyphenol oxidase activ ity  and reduction 

in energy consum ption Leric i e f a l (1984) had poin ted out tha t

osm otica lly  dehydrated fru its  had a bette r flavo r tex tu re  and co lor 

than untreated ones

3 2  4 The C ontro l group

Fru its sun dried w ithou t any treatm ents was m ainta ined as 

the contro l sam ple in the study

3 3 The processing technique

R ipened fru its  (1kg each) taken fo r processing were peeled 

and cut in to round s lices These were sub jected to in itia l dew atering 

by app ly ing  the treatm ents proposed The we ght of the banana 

si ces before and a fte r dewaterm g was noted The same was then



sub jec ted  to open sun drying till the desired m oisture level (be low

10 pe rcen t) was ob ta ined

3 3 1 M e tho d  o f D ry ing

D rying is one o f the o ldes t and cheapest m ethods of p reserva tion  

Maim  (1982) has reported tha t m ore fru its  w ere preserved by dry ing 

than by any o th e r m ethod as they had m ore advan tages like 

g re a te r concen tra tion  in dried  form  cheaper to produce w ith  m in im al

la bo ur p rocess ing  equ ipm ent s torage and d is tribu tion  cost

P la in sun dry ing was app lied  In th is  s tudy The trea ted banana 

s lices were spread out in a lum in ium  trays and put under d irec t 

su n lig h t The s lices  were tu rned over at in te rva ls  to get an even 

rate o f d ry ing  The tim e taken fo r drym g the s lices to  the requ ired  

m o is tu re  leve l was also noted (in hours)

3 3 2  S ea ling  o f d ried  p ro du c ts

The net w e igh t of the dried p roduct was assessed fo r each

trea tm e n t The p roducts were then packed in po lyp ropy lene  covers

each w e igh ing  100 gm s The covers were s te ril zed be fore packing

T hey w ere  then sea led using a heat sea le r and sto red  in room

tem pe ra tu re

3 4 Tests conducted on the dried products

T ests  fo r ana lys is  conducted on the fresh sam ples and the

dried  p roducts  w ere  m oisture ac id ity  reducing sugar and v itam in  C



All the  sam ples (in dup lica te ) were drawn random ly in requ ired  

qu an titie s  fo r  ana lys is  The o rgano lep tic  assessm ent of the dried

banana produc ts  w ere  carried  out For the conduct of the o rgano lep t c 

assessm en t a panel o f judges were screened from  a group of 

25 he a lth y  wom en in the age group of 20 25 th rough  triang le

tes t as suggested  by Swam i Nathan (1984) A sm all h igh ly  s e n s itv e

pane l w ou ld  usua lly  g ive  m ore re liab le  resu lts  than a la rge less

sens itive  group Hence from  am ong the screened pane l 10 judges

were se lec ted  fo r the o rgano lep t c assessm en t of the p roduct

The p roducts  were eva lua ted  based on qu a lity  a ttr bu tes v iz

appearance  co lo r fla vo r tex tu re  and tas te  Scores were ass gned

fo r each qu a lity  pa ram e te r ranging from  1 5  (i e) from  very good

to ve ry  poor and the scores were sum m ed up to ob ta in  the

overa ll acce p ta b ility  of the product

The m axim um  score tha t can be ache ived  fo r ove ra ll acce p tab ility

w ill be 25 The mean of the sam e was taken fo r conven ence

in execu tion  The score  card evo lved fo r the conduct of the o rgano lep tic  

s tudy is presen ted  in A ppend ix  2
3 5 Tests conducted to ascertain shelf life qualities of dried

banana products

As pe r FPO s p e c f ic a to n s  rou tine  tests recom m ended to asce rta  n

she lf life  qu a litie s  of dr ed banana p roducts are acid ty pH reduc ng

sugars o rgano lep tic  qua lities  and m crob al in fes ta t on Hence these

tests  w ere  conducted on the p roducts using the procedures as 

suggested  by AOAC (1960) and Renganna (1977)



1->-

3 6 Cost Benefit Analysis

C o st bene f t was ana lysed  con s id e rin g  the m a jo r food m a te r als 

tha t c o n t r b i te  to the expense  nam ely  banana and sugar fu e l 

used and la bo u r cha rges w ere  cons de red  to w o rk  ou t the  o v e r le a d  

cha rges  fo r each tre a te d  sam ple



RESULTS AND DISCUSSION



dehydra tion  technique for the product developm ent in banana (M usa

(AAB group) Palayam kodan) are presented and discussed under the

fo llow ing headings

4 1 E ffect of treatm ents on the w e igh t loss Mo sture loss

and drying t me 

4 2 N utrit onal and chem ica l analysis of the dr ed banana

products

4 3 Influence of trea tm ents on the o rgano leptic  qualit es and

changes during storage

4 4 Assessm ent of m icrobia l contam ination of the products

4" 5 Cost bene fit ana lys is  of the dried banana products

Salient f ndings of the study entitled A pplicaton of osmotic



4 1 Effect of treatments on weight loss moisture loss and

drying time

P re trea tm ents  he lp is im proving the qua lity  o f the  p roducts 

and to extend th e ir she lf life  Islam  and flm k (1962) po in ted

out tha t p re trea tm en ts  like d irec t osm osis increased nu trien t re ten tion  

du ring  subsequen t drying

W hen the fru it s lices were trea ted n a sucrose so lu tion  

w ith  h igh e r concen tra tions  the flow  of w a te r from  the fru it ncreased

w ith  Increased tem pera tu re  sim la rly  absorp tion  o f sucrose by the

fru it increased  linea rly  w  th increased tem perature

E ffec t of trea tm ents  on the w e igh t loss m o istu re  loss and 

dry ing  tim e was analysed in the p roducts and the resu lts  are 

p resen ted  be low

4 1 1 W eigh t lo ss  du rin g  dehydra tion

D ehydra ted products as the name ind ica tes have a m arked ly

low er w e igh t than the fresh p roducts Bolin e t a l (1983) po in ted

ou t tha t dehyd ra ted  p roducts provide a cons is ten t p roduct which

is an im portan t m odern m arke ting requ irem ent The dried  p roducts 

are o f ligh t w e igh t and hence are conven ien t in packag ing and

transp o rta tio n

4 1 1 a  W eight loss du ring  in it ia l dew ate ring

Rahm an and Lam b (1989) po in ted out tha t w e igh t lost from  

fru its  ncreased w ith  increase in sugar concen tra tion  tem pera tu re



Table 2

Influence o f osmosis on the weight loss o f banana fruits before drying

SNO Treatments
Weight
after

etralnlng

Percentage 
of Weight 

Lose
SNo Treatments

Weight
after

straining

Percentage 
of Weight 

Loss
SNo Treatments

Weight
after

straining

Percentage 
of Weight 

Loss

1 C T P 9 4 0 6 13 C2 T P 9 4 0 6 2 5 C3 T p 9 3 5 6 5

2 C T P2 9 4 0 6 14 C2 T P2 9 4 0 6 2 6 C3 T p 2 9 3 0 7

3 c T P3 9 4 0 6 15 C2 T P3 9 4 0 6 2 7 C3 T Pa 9 3 0 7

4 c T2 P 9 0 0 10 16 C2 T 2 P 9 0 0 10 2 8 C3 T2 P 8 9 0 11

5 c t2 P2 9 0 0 1 0 5 17 C2 t 2 P2 8 9 5 1 0 5 2 9 C3 T2 P2 8 9 5 11 5

6 c t2 Pa 9 0 0 1 0 5 18 C2 t2 Pa 8 9 5 1 0 5 3 0 C3 t 2 Pa 8 9 0 11

7 c t3 P 8 3 0 17 19 C2 P 8 3 0 17 31 C3 Ta P 8 3 0 17

8 c t3 P2 8 2 5 18 20 C2 t 3 P 2 8 2 0 18 3 2 C3 t 3 P2 8 2 0 2 8

9 c T 3 Pa 82 5 1 7 5 21 C2 T3 Pa 8 2 0 18 3 3 C3 T3 Pa 8 2 0 18

10 c T, P 8 3 0 17 2 2 C2 T„ P 8 3 0 17 34 C3 P 8 2 5 18  5

11 c T< P 2 8 0 0 20 2 3 C 2 P 2 8 0 0 20 35 C3 T4 P2 8 0 0 20

12 c t 4 P a 8 0 0 2 0 2 4 C 2 P a 8 0 0 2 0 3 6 C 3 T4 P a 8 0 0 20



in itia l de w a te ring  was assessed and the resu lts  are g iv ing  in

T ab le  2

As in d ica ted  in tab le  2 trea tm e n ts  w ith  60° B rix sugar

concen tra tion  had a w e igh t loss ranging from  6 to 20 percen t

and th a t w ith  70° Bnx had a w e igh t loss of 6 5 to 20 pe rcen t

O sm otic  dehyd ra tion  a lone is reported to rem ove 30 to 40 

pe rcen t w a te r from  the trea ted fru its  as reported Ponting et al

(1966) In th is  s tudy there has been a decrease o f 6 20 pe rcen t 

in the w e igh t o f the fru it products

In a fru it  like banana w ith 70 pe rcen t m oistu re (NIN 1989)

dry ing  o r dehyd ra tion  trends to cause trem endous fa ll in the w e igh t 

of the fina l p roduct In th is s tudy e ffec t of d iffe re n t p re trea tm en ts

on w e igh t loss of the products were ana lysed It was found that

the w e igh t loss o f the pre trea ted  foods accoun ted to be 75 pe rcen t 

W hen 1kg of the fru it w as trea ted and dried approx im ate ly  250

gm s o f the dried  product was ob ta ined as shown in Tab le  2 1

4 1 2  P ercentage o f  M ois ture loss

The fresh  banana fru it con ta ins a mo sture of 70 pe rcen t

(NIN 1989) W hen fru it s dried  o r dehyd ra ted the so lub le  so lid  

con ten t becom es concen tra ted  so the fru it w ill res is t m icrob ia l spo ilage  

fo r fa ir ly  ex tended periods of storage

T able  2 1 g ives a de ta iled  d e s o rp tio n  of the m o istu re  loss 

a fte r dehyd ra tion  of the dried p roducts As dep icted in the tab le

and im m e rs io n  t im e  T h e  w e ig h t  lost by the products  a fte r



T ab le  2 1

Effect of treatments on weight loss, moisture loss and drying time

SI No Treatments
Time 
taken 
in hrs

Moisture In Percentage Initial Final
Weight

(gm s/Kg)

Weight
loss

(gm s/K g)Fresh Dried
Wight

(Kg)

1 C T  P 60 70 9 2 1 00 255 745

2 C T  P2 60 70 9 2 1 00 255 745

3 C T  P3 60 70 9 2 1 00 250 750

4 C t 2 p 60 70 9 2 1 00 255 745

5 c  t 2 p 2 54 70 9 0 1 00 250 750

6 C t 2 p 3 54 70 9 2 1 00 253 747

7 c  t 3 p 54 70 9 2 1 00 255 745

8 C T3 p 2 54 70 9 2 1 00 255 745

9 C T3 p 3 54 70 9 0 1 00 250 750

10 C T„ P 54 70 8 9 1 00 246 754

11 c t 4 p2 54 70 8 9 1 00 240 760

12 C T, P3 54 70 9 0 1 00 250 750

13 c 2 T P 54 70 8 9 1 00 245 755

14 C2 T P2 54 70 9 2 1 00 255 745

15 T P3 48 70 9 2 1 00 255 745

16 c 2 t 2 p 54 70 8 9 1 00 240 760

17 c 2 t 2 p 2 54 70 8 6 1 00 240 760

18 c 2 t 2 p 3 54 70 9 2 1 00 255 745



T ab le  2 1

Effect o f treatments on weight loss, moisture loss and drying time (Contd)

SI No Treatments
Time 
taken 
in hrs

Moisture In Percentage Initial Final 
Weight 

(gms /  Kg)

Weight 
loss 

(gms /  Kg)Fresh Dried
Wight

fKg)

19 C2 t 3 p 54 70 9 2 1 00 260 740

20 C2 T, P2 54 70 8 9 1 00 240 760

21 c 2 t 3 p 3 50 70 8 7 1 00 235 765

22 C2 T4 p 50 70 8 8 1 00 240 760

23 C2 t 4 p2 54 70 8 9 1 00 250 750

24 C2 t 4 p 3 54 70 9 0 1 00 250 750

25 C3 T P 48 70 8 7 1 00 250 750

26 C3 T  P2 48 70 8 7 1 00 250 750

27 C3 T  P3 48 70 8 7 1 00 255 745

28 c 3 t 2 p 48 70 8 6 1 00 255 745

29 c 3 t 2 p2 48 70 8 7 1 00 250 750

30 C3 T2 P3 48 70 8 5 1 00 260 740

31 C3 t 3 p 48 70 8 7 1 00 255 745

32 C3 t 3 p 2 48 70 8 7 1 00 250 750

33 C3 t 3 p 3 48 70 8 6 1 00 260 740

34 C3 t 4 p 48 70 8 7 1 00 260 740

35 C3 t 4 p2 48 70 8 6 1 00 265 735

36 C3 t 4 p 3 48 70 8 7 1 00 255 745

Control Sample 60 70 9 4 1 00 250 750



the  m o is tu re  con ten t fo r the d iffe re n t trea te d  p roduc ts  ranged

from  8 5 to 9 5 p e rcen t from  tha t o f 70 pe rcen t as ob se rve d  

in the  fre sh  fru it  The m o is tu re  con ten t of the trea tm e n ts  C T  P

C T P j  and  C T P3 w hich w ere dried  fo r 60 hours had a m o is tu re

leve l of 9 2 H ow ever trea tm e n ts  C3T ,P  C3T P2 C3T P3 and all

o th e r tre a tm e n ts  w ith  a h ighe r suga r con cen tra tion  of 70° B rix

w ith  48 hours  of d ry ing  a tta ined  a m o is tu re  leve l be tw een 8 5

and 8 7  T h is  reduction  in the m o is tu re  leve l w ith in  a sh o rte r 

d ry ing  tim e is assum ed to be due to  the  e ffec t of the osm o tic

agen t as po in ted  ou t by A ng e la  e t a l (1987)

4 1 3 D ry in g  tim e

The d ry ing  tim e  is d ire c tly  re la ted  to the m o is tu re  con ten t 

such th a t h igh e r m o is tu re  leve l in c reased  the d ry ing  tim e  and

w hen the  m o is tu re  con ten t is less the tim e  requ ired  fo r d ry ing

is a lso  less

A ng e la  e t a l (1982) had reported  th a t tre a tm e n t w ith  osm o tic

de h yd ra tio n  w ou ld  reduce p ro cess ing  tim e

A m ong the va rious  tre a tm e n ts  the sam p les trea te d  w ith  70° 

B rix  the  h ig h e s t o f the sug a r con cen tra tion  app lied  w as found 

to  take  the  leas t tim e  fo r d ry ing  T h is  m ay be due to  the

fa c t th a t the  w a te r los t from  the fru it  in c rea sed  w ith  inc reased  

sug a r c o n ce n tra tio n  tem pe ra tu re  and im m ers ion  tim e T hough the re  

w as a d iffe re n ce  in the  tim e  taken fo r d ry ing  be tw een ce rta in  

tre a tm e n ts  w ith  the sam e sug a r con cen tra tion  it was no t ve ry



s ig n ifica n t as the m oistu re leve l was be low  the 10 pe rcen t level 

M a y n a rd  and  H e id  (19 63 ) su g g e s te d  a m o is tu re  le ve l b e lo w

10 pe rcen t fo r s to ring  dried  fru its  to reduce m icrob ia l con tam ina tion

4 2 Nutritional and Chemical analysis of dried banana products

B ananas f it  w e ll w ith the recom m endations of the se lect com m ittee  

of the  sena te  o f nu trition  and home needs fo r increased consum ption  

of foods  low  in fa ts  cho leste ro l and sa lt (Anon 1986)

D u rin g  d e h y d ra tio n  due to the  loss  o f w a te r n u trie n ts  

a lready  p resen t in the fru t get concen tra ted  Dried banana p roducts 

sub jected to 36 d iffe re n t trea tm ents  were assessed fo r the ir chem ica l 

com position  The m ajor com ponents assessed were ac id ity  reducing 

sugar and V itam ic  C the resu lts  o f w h ich have been tabu la ted  

from  Tab les 3 10

The v itam in  C con tent of the dried banana p roducts were

found to be ve ry  neg lib le  when ana lysed (0 2 mg)

4 2 1 Acidity In the fruit

Early w ork  review ed by Palm er (1971) showed tha t m alic 

acid was the mam acid found n banana w th substan tia l quan tities  

o f o xa lic  and c trie  ac ds The m alic  acid increases on rp e n in g

w hereas oxa l c acid  was decreased

pH va lue o f banana is observed to be 5 0 T h is  pH needs 

to  be low ered fo r the adequate  p reserva t on of dried fru it products



Table - 3

Changes in the acidic content in the products on storage  -  First Month

c C, C,

SNo Treatments Mean Values SNo Treatments Mean Values S No Treatments Mean Values

1 C T P 55 13 c2 T P 53 25 C3 T P 55

2 C T P2 58 14 C2 T P2 54 26 C3 T P2 52

3 C T P3 58 15 9.T p3 53 27 C3 T P3 54

4 C T2 P 55 16 c2 t 2 p 58 28 c3 t2 p 54

5 c t2 p2 56 17 t 2 p 2 55 29 c3 t2 p2 55

6 c t 2 p3 50 18 c2 t2 p3 56 30 c 3 t2 p3 58

7 c t3 P 52 19 c2 t3 p 58 31 C3 T3 p 48

8 C t 3 p2 58 20 C2 T3 p2 54 32 C3 T3 p2 48

9 C T3 p3 59 21 C2 t 3 P3 58 33 C3 T3 p3 50

10 C t 4 P 57 22 c2 t4 p 52 34 C3 T4 p 47

11 C T4 p2 58 23 C2 t 4 p2 53 35 c 3 t 4 p2 47

12 5 c  T4 P3 56 24 C2 t 4 p3 52 36 C3 t 4 p3 45

C ontro l S a m p e  52



and s u g a r is ad de d  to m ask  the a c id ity  to  q u ite  an e x te n t

as s ta te d  by T ona k i e t a l  as e a rly  as (1973 )

T he  a c id ity  o f the  trea te d  d ried  banana  p ro d u c ts  w as a n a lysed  

e ve ry  m on th  of s to ra g e  the  va lue s  ob ta in e d  fo r  w h ich  a re  g iven  

in ta b le  3 6

T he  a c id ity  o f the  o th e r p ro d u c ts  ranged from  59 45 as

in d ic a te d  in the  tab le  The h gh es t a c id ic  va lu e  w as ob ta in ed  by

the tre a tm e n t C T 3P3 ( 59) (60° B rix  w ith  a he a tin g  te m p e ra tu re

o f 50° c e n tig ra d e  and  an im m e rs ion  tim e  of 60 m in u tes )

It is  no ted  th a t the  a c id ity  c o n te n t w as lo w e r in the  p ro d u c ts

w h ich  had  a h ig h e r c o n c e n tra tio n  o f sug a r T h is  p ro ves  the  fa c t 

th a t in c re a s e d  s u g a r c o n c e n tra tio n  red uce s  a c id ity

T he  lo w e s t va lu e  o f a c id ity  is  45 w as fou nd  in tre a tm e n t

C 3T 4P2 (70° B rix  an he a tin g  te m p e ra tu re  of 60° c e n tig ra d e  and 

an im m ersion tim e  o f 60 m m itues)

A cid ity  o b ta in e d  fo r  the  sam p le s  w ith  70° B rix  s u g a r c o n c e tra tio n s  

w as fo u n d  to  be  less  than  p ro d u c ts  tre a te d  w ith  65° B rix  s u g a r

co n c e n tra tio n  60° B rix  tre a te d  sam p le s  w ere  s t ill lower in a c id ity

F rom  th is  it can be s ta te d  th a t c o n c e tra tio n  o f the  s u g a r in flu e n ce s

the  a c id ity  c o n te n t o f the d ried  p ro du c ts

T h e re  w as no s ta ted  e n te r a o r fa c to rs  th a t co u ld  c la im

fo r  the  d iffe re n c e  be tw een  va lu e s  ob ta in e d  fo r  the v a rio u s  tre a tm e n ts

w ith  the  sam e s u g a r c o n c e n tra tio n  The p ro d u c ts  w ere  s to re d  at

room  te m p e ra tu re



Table - 4

Changes In the acidic content In the product on storage - Second month of storage

c C, c,

SNo Treatments Mean Values SNo Treatments Mean Values SNo Treatments Mean Values

1 C T P 545 13 c2 T P 505 25 C3 T P 515

2 C T P2 555 14 C2 T P2 525 26 C3 T P2 505

3 C T P3 565 15 C2 T P3 5 27 C3 T P3 515

4 C T2 P, 525 16 C2 T2 P 555 28 c3 t 2 p 51

5 C t 2 p2 535 17 c 2 t 2 p2 53 29 c3 t 2 p2 495

6 c t 2 p3 49 18 c2 t 2 p3 565 30 c 3 t 2 p3 545

7 c  t 3 P 515 19 c2 t 3 p 535 31 c 3 t 3 p 47

8 c  t 3 P2 565 20 c2 t 3 p 525 32 c 3 t 3 p2 46

9 C t 3 p3 525 21 c2 t 3 p3 515 33 C3 T3 p2 475

10 C T4 P 405 22 C2 T4 p 485 34 C3 T4 p 45

11 C t 4 p2 535 23 c 2 t 4 p2 51 35 C3 T4 p2 445

12 C t 4 p3 535 24 C2 t 4 p3 505 36 C3 t 4 p3 435

Control Sample 525



Table - 5

Changes In acidic content In the products on storage - Third month of storage

c c,

SNo Treatments Mean Values SNo Treatments Mean Values SNo Treatments Mean Values

1 C T P, 49 13 C2 T P 46 25 C3 T P 50

2 C T P2 46 14 C2 T P2 50 26 C3 T P2 48

3 C T P3 52 15 C2 T P3 50 27 C3 T, P3 45

4 C T2 P 50 16 c2 Tz p , 51 28 c 3 t 2 p , 50

5 c, t 2 p2 51 17 c2 t 2 p2 50 29 c 3 t2 p2 45

6 c  t 2 p3 50 18 c2 t 2 p3 52 30 c 3 t 2 p 3 49

7 c  t 3 P 51 19 c 2 t 5 p 50 31 c 3 t 3 p 46

8 c  t 3 p2 51 20 c 2 t 3 p2 51 32 c 3 t3 p2 47

9 C T3 p3 51 21 t 3 p3 49 33 c 3 t 3 p 3 43

10 C T4 P 49 22 c 2 t 4 p 45 35 C3 T4 p 43

11 C t 4 p2 50 23 C2 J 4 P2 50 36 C3 t 4 p 2 41

12 C t 4 p3 51 24 C2 T4 p 3 50 37 C3 t 4 p 3 40

Control Sample 52



They were fu rthe r ana lysed a fte r a p e ro d  of one m onth 

and it was found tha t the va lues had decreased a little  but

the re  was no s ig n ifica n t d iffe rence  in the va lues ob ta ined Two 

sam ples secu red  the sam e va lue 56 trea tm ent C T  P3 (60° Brix

w ithou t hea ting  and an im m ersion tim e of 60 m inutes) & C2T2P3

(65° B rix  50 degree cen tig rade  and an im m ersion tim e o f 60

m inutes) when analysed during  the second m onth

A c id ity  va lue bb ta ined fo r the sam ples had reduced a little

It w as a lso found tha t m ost o f the trea tm ents  w ith  a h igher

sugar concen tra t on had a com para tive ly  low er leve l of ac id  ty

There  was no s ig n ifica n t d iffe rence  when com pared to the

va lues dur ng f irs t month The low est va lue fo r ac id ity  was found 

in C3T„P3 (70° B rix  w ith  a heating tem pera tu re  of 60 degree cen tig rade  

and an im m ersion  tim e of 60 m inutes)

The th ird  m onth ana lys is  a lso ind ica ted tha t ac id ity  value

does not decrease d ra s tica lly  but the re  was a s lig h t decrease 

in the a c id ity  leve l It has been sta ted by Ranganath and Dubash

(1901) tha t ac id ity  decreases on s torage This s ta tem en t s tands

righ t as seen by the linea r decrease in the ac id ity  in th is  study

V alues o f the fou rth  m onth ana lys is  show ed a s ig n ifica n t

d iffe re nce  thus prov ng tha t the a c d ity  leve l o f osm o tica lly  dehydra ted 

fru t sam p les decreased  w ith storage (Table 6)



Table - 6

Changes In the acidic content In the products on storage  -  Fourth month o f storage

c c. c,

SNo Treatment* Mean Values SNo Treatments Mean Values SNo Treatments Mean Values

1 C T P 48 13 C2 T P 43 25 C3 T P 48

2 C, T P 47 14 C2 T P2 42 26 C3 T, P2 47

3 C T P3 48 15 C2 T, P3 47 27 C3 T P3 45

4 C T2 P 46 16 c 2 t 2 p 48 28 c 3 t 2 p , 48

5 C t2 p2 46 17 c 2 t 2 p 2 48 29 c 3 t 2 p , 45

6 c , t 2 p 3 46 18 t 2 p 3 50 30 c 3 t 2 p 2 47

7 c, t 3 p 46 19 c 3 t 3 p 48 31 c 3 t 3 p 43

8 C, T3 P2 47 20 c 3 t 3 p2 49 32 C3 T3 p 2 45

9 C T3 p 3 46 21 c 3 t 3 p 3 45 33 C3 T3 p 3 45

10 C, T4 p 45 22 C3 T4 p 43 34 C3 T4 P 42

11 c  t 4 p2 50 23 C3 T< P2 48 35 C3 T4 p2 40

12 C, T4 41 24 c 3 t 4 p 3 46 36 C3 T, P3 39

Control Sample 52



d iffe re nce  betw een the va lues obta ined fo r two consecu tive  m onths 

the re  is a s ig n ifica n t d iffe rence  between va lues ob ta ined fo r the

1st and 4th m onth of ana lys is

The ac id ity  level of the C T P S (60° B nx w ithou t heating

osm o tic  so lu tio n  and an im m ersion tim e of 60 m inutes) fo r the

firs t fo u r m onths w ere 58 56 52 & 48 resp

It was found tha t the contro l sam ple had a g rea te r ac id ity  

than the trea ted fru it p roducts m aking it m ore succep tab le  to

m icrob ia l g row th than the trea ted  ones proving w ith  the s torage

po in t o f v iew  th a t trea ted  fru its  are be tte r than un treated ones

4 2 3 Effect of treatments on reducing sugar

One of the less though t of p rocedures fo r foods is tha t

invo lv ing  the use of high sugar concen tra tions  as sta ted  by H arris

(1975) G enera lly  speaking sugar trea ted p roducts are usua lly  cons idered  

to be “ Fun foo ds” T he ir usage is very  sm all in the da ily  consum ption  

F urthe r m ore the leve ls of V itam ins and M inera ls in such type 

of p roducts  are not usua lly  s ig n ifica n t from  a nu tritiona l stand

po in t (H arris  and Karm as 1975)

For the  various processing m ethods sugar syrups are used

and m a in ly  syrup of sugar g lucose o r corn is used fo r fru its

The s treng th  o f the syrup usua lly  depends on the kind and va rie ty

o f the fru it the m ore ac id ic  fru its  require  denser syrup (G irdharila l 

1986)

It can c learly  be understood that though there is no significant



Table - 7

Effect of pretreatments on the reducing sugar o f dried banana products - First month o f storage

c C, c,

SNo Treatments Mean Values SNo Treatments Mean Values SNo Treatments Mean Values

1 C T, P 14 05 13 C2 T P 14 15 25 C3 T P 16 15

2 C Tj P2 14 05 14 C2 T, P2 15 25 26 C3 T P2 16 35

3 C T P3 14 10 15 C2 T, P3 15 25 27 C3 T P3 16 55

4 C T2 P 14 20 16 c2 t 2 p 15 55 28 c3 t 2 p 16 25

5 C T2 P2 14 45 17 C2 t 2 p2 15 45 29 CM
0.t-"1
o” 16 25

6 c t2 p3 14 65 18 c 2 t 2 p3 15 15 30 C3 T2 p3 16 20

7 c t3 P 14 65 19 c 2 t 3 p 15 55 31 C3 t3 p 16 15

8 C T3 p2 14 65 20 C3 T3 P2 15 35 32 C3 t 3 p2 16 55

9 C T3 P3 14 55 21 C2 T3 p3 15 80 33 C3 t3 p3 16 55

10 C T„ P 14 60 22 C2 t4 p , 15 55 34 Co t 4 p 16 55

11 c t4 p2 14 80 23 C2 T4 p2 15 65 35 C3 T4 p2 16 65

12 C t4 p3 14 55 24 C2 T4 p3 15 85 36 C3 t 4 p3 16 8

145

Control Sample 13 85



are  ripe  and  ready  fo r con sum p t on w h ich  a cco un ts  fo r  the  sw e e tn e ss  

in th e  ripe  f ru it  w hen com p are d  to tha t o f the  un r pe ones

R ange  of the  reduc ing  s u g a r o f the  th ir ty  s ix  sam p le s  of

d e h y d ra te d  b a n a n a  p ro d u c ts  w e re  a n a lysed  fo r  eve ry  m on th  o f s to rag e  

and the  va lu e s  ob ta in e d  based  on the  a n a lys is  a re  g iven  In the

ta b le s  12 15

T he h ig h e s t va lu e  (16 8) fo r  red uc ing  s u g a r w as o b ta in e d  

by C 3T 4P3 (70° B rix  60 deg ree  c e n tig ra d e  and an im m e rs ion  tim e

of 60 m in u te s ) th is  m ay be due to the  h ig h e r s u g a r c o n c e n tra tio n

im m e rs io n  tim e  and the  osm o tic  te m p e ra tu re

B ased on red uc ing  sug a r leve l C 3T 4P3 w as fo llo w e d  by tre a tm e n ts  

w h ich  w e re  tre a te d  w ith  70 p e rc e n t s u c ro se  so lu t on tho ugh  the

im m e rs io n  tim e  an d  osm o tic  so lu tio n  v a rie d  O th e r tre a tm e n ts  w ith  

h ig h e r le v e ls  o f red u c in g  sug a r w e re  C 3T 4P2 (70° Br x 60 de g re e  

ce n tig ra d e  an d  an im m e rs ion  tim e  o f 45 m inu tes) (16 65) the  tre a tm e n ts  

C 3T 4P C 3T 3P3 and  C3T 3P2 had a red uc ing  s u g a r le ve l o f 16 55 

p e rce n t

It is  seen  from  ta b le  12 th a t red u c in g  sug a r le ve ls  in c re a se d  

g ra d u a lly  w ith  the  in c rea se  in the sug a r c o n c e n tra tio n  (i e) o sm o tic  

s o lu tio n  te m p e ra tu re  and the  im m e rs ion  tim e  o f the  fru  t So the

sa m p le s  w th  h gh es t sug a r c o n ce n tra tio n  im m e rs  on tim e  and  osm o t c 

te m p e ra tu re  had the  h ig h e s t red uc ing  s u g a r con ten t

F ru its  consist of fa ir ly  la rg e  am o un t of sug ars  w hen  they



Table 8

Effect of treatment on the reducing sugar of dried banana products Second month of storage

c c, c,

SNo Treatments Mean Values S No Treatments Mean Values SNo Treatments Mean Values

1 C T P 14 30 13 C2 T P 14 35 25 C3 T P 14 85

2 C T P2 14 10 14 C2 T P2 15 30 26 C3 T P2 16 35

3 C T P3 14 20 15 C2 T P3 15 45 27 c 3 t  p3 16 45

4 c t 2 P 14 40 16 c2 t 2 p 15 75 28 c 3 t 2 p 16 45

5 c t2 p2 14 55 17 C2 t2 p 15 55 29 c3 t 2 p2 16 35

6 c t 2 p3 14 75 18 c2 t 2 p 3 15 35 30 c 3 t2 p3 16 25

7 C T3 P 14 65 19 c2 t 3 p 15 75 31 C3 t 3 p 16 30

8 C T3 p2 14 85 20 c2 t 3 p2 15 55 32 C3 t 2 p 2 16 65

9 c t 3 p3 14 80 21 c2 T3 p3 15 90 33 C3 T3 p 3 16 60

10 C t 4 P 14 65 22 C2 T4 p 15 85 34 C3 T4 p 16 65

11 C t 4 p 2 15 05 23 C2 T4 p 2 15 75 35 C3 t4 p2 16 85

12 C t 4 p 3 14 85 24 C2 T4 p 3 16 36 C3 t 4 p 3 16 90

.
Control Sample 13 9



am ong the trea te d  sam ples C T  P (60° B rix  w ithou t heating the 

o sm o tic  so lu tion  and an im m ersion tim e of 30 m inutes) had a 

reducing sugar leve l of 14 05 The sam e leve l o f reducing sugar

was not ced fo r trea tm ent C T P2 (60° B rix  w th an im m ers ion tim e

o f 45 m inu tes  leaving  the osm otic  so lu tion  unheated) a lso

Th is  m ay be due to the fac t tha t heating of th osm otic

so lu tion  he lps m ore absorp tion  o f sucrose from  the sugar so lu tion  

wh ich w as proved by B eris te in  e t a l  (1990)

The con tro l sam ple which was dried w ithou t any trea tm ents

had a ve ry  low  level of reducing sugar (13 85) accoun ting  fo r

the s ta tem e n t tha t trea tm ent w ith  sucrose so lu tion  increased  the 

reducing sugar con ten t of the fru it by B eris te in  e t a l  (1990)

The dried  banana products w ere fu rthe r analysed a fte r a pe riod  

of one m onth and it was found tha t the reducing sugar level 

rem ained con s tan t fo r ce rta in  trea tm ents  but o therw ise  there  was 

a I ttle  increase  in the va lue of the sam e And a lthough the re  

w as an inc rease  in the va lue of the reducing sugar the re  was

no no ticab le  d iffe rence  in the va lues betw een the two consecu tive

m onths (Table 8)

T rea tm en t C 3T 4P3 (60° B rix 60 degree cen tig rade  w ith  an 

im m ers ion tim e of 60 m inutes) had the m axim um  level of reducing 

sug a r as in the case o f the f irs t m onth It had a va lue of

16 90 w h ich  was h igher when com pared to the reducing sugar

T h e  trea tm en t C T  P had the low est level of reducing sugar



Table 9

Effect o f treatment on reducing sugar o f dried banana products - Third month o f storage

c c, c,

SNo Treatments Mean Valued SNo Treatments Mean Values SNo Treatments Mean Values

1 C ,  T ,  P , 1 4  2 5 1 3 c a T  P 1 5  3 5 2 5 C 3 T  P 1 4  9 5

2 c  T  P 2 1 4  3 5 1 4 T ,  P 2 1 6  3 5 2 6 T  P 2 1 6  5 5

3 C  T  P 3 1 4 3 1 5 C2 T  P 3 1 5  7 5 2 7 C3 T  P 3 1 6  6 5

4 C  T , P 1 4  7 5 1 6 c 2 t 2 p 1 5  8 5 2 8 c 3 t 2 p 1 6  7 5

5 CM
CLo 1 4  8 5 1 7 c 2 t 2 p 2 1 5  6 5 2 9 c 3 t 2 p 2 1 6  4 5

6 C T 2 p 3 1 4  9 5 1 8 c 2 t 2 p 3 1 5  5 5 3 0 C3 t 2 p 3 1 6  3 5

7 c  t 3 P 1 5  1 5 1 9 c 2 t 3 p 1 5  7 5 3 1 C3 t 3 p 1 6  4 0

8 C t 3 p 2 1 4  9 5 2 0 c 2 t 3 p 2 1 5  7 5 3 2 C3 t 3 p 2 1 6  8 0

9 C T 3 p 3 1 4  8 5 2 1 c 2 t 3 p 3 1 5  9 5 3 3 C3 T 3 p 3 1 6  8 0

10 C  T 4 P 1 4  9 5 2 2 C2 t 4 p 1 5  9 5 3 4 C3 T 4 p 1 6  3 5

11 c  t 4 p 2 1 5  2 0 23 C2 T 4 p 2 1 5  8 5 3 5 C3 T4 p 2 1 7  0 0

1 2 C r t p 3 1 5  0 5 2 4 C2 t 4 p 3 1 6  0 5 3 6 C3 t 4 p 3 1 7  1 5

Control Sample 14 15



neg lig ib le

T rea tm en t C3T4P2 (70° B rix  60 degree cen tig rade  and an

im m ersion tim e of 45 m inutes) w ith 16 85 C3T3P2 (70° B rix  50

degree cen tig rade  and an im m ersion tim e o f 45 m inutes) w ith

16 65 w ere  the o ther trea tm ents  tha t stood ve ry  c lose to  the 

trea tm en t C3T4P3

The low est leve l o f reducing sugar am ong the trea ted  sam ples 

was ob ta ined  fo r trea tm ent C T  P2 (60° B rix w ithou t h e a tn g  the

sugar so lu tion  and w ith  an im m ersion tim e o f 45 m inutes) w ith 

a va lue of 14 1

For the o ther sam ples reducing sugar va lues ranged between

14 1 and 16 9 There was not much d iffe rence  betw een sam ples

But the sam ples trea ted w ith the h ighest sugar concen tra tion  had 

a g re a te r am ount of reducing sugar

T he con tro l sam ple had a very  low value of reducing sugar 

13 9 The va lue  had im m ersed s ligh tly  from  tha t o f the firs t month

bu t the leve l of reducing sugar s till rem ained the low est

A na lys is  of the dried  banana p roducts in the th ird  m onth

show ed an ove ra ll increase in the reducing sugar leve l Thus there 

be ing a g radua l increase in the reducing sugar con ten t

The trea tm en t C3T4P3 w ith a va lue of 17 15 s till had the 

m ax mum level of reduc ng sugar and all the trea tm ents  ranged

betw een 14 25 and 17 15

level of the first month but this increase in value w as very



am ong a ll the trea tm ents  In th is  case a lso all the trea tm ents

trea ted  w ith  h igher sugar concen tra tions had a g rea te r va lue  of

reducing sugar and those trea ted w ith low er concen tra tions of sugar

had a low er leve l of reducing sugar Table 9

The con tro l sam ple had a value o f 14 15 w h ich w as lesser

than any of the trea ted sam ples But the reducing sugar level

had increased  from  previous m onths

A na lys is  o f the banana p roducts fo r reducing sugars in the

fou rth  m onth gave a range betw een 17 25 and 14 35

T rea tm en t C3T4P3 (70° B rix 60 degree cen tig rade  and 60

m inu tes im m ersion  tim e) had the value 17 25 the o th e r trea tm ents

also had a very c lose r level of reducing sugar like 17 15 fo r

C3T 4P 17 05 fo r C 3T 4P2 17 0 fo r C3T3P2 T rea tm en t C ,T  P, had

s till got the low est leve l o f reducing sugar (Table 10)

Com paring the va lues of reducing sugar m onth w ise there

w as no no ticab le  change betw een the va lues ob ta ined fo r two

consecu ive m onths But on having an ove ra ll assessm en t it can

be no ted tha t there was a g reat d iffe rence  in the va lues ob ta ined

fo r reduc ing  sugar in the firs t and fou rth  m onths of ana lys is

The  con tro l sam ple st II had a low er level of reducing sugar

am ong the lo t (14 3) But on com paring  its va lue  w ith  the in itia l

m onth of s torage there has been a no tab le  d iffe rence  in the

level

R educing sugar in trea tm ent C T P  w as the low est (14  25 )



T able-1 0

Effect o f treatment on the reducing sugar o f dried banana products - Fourth Month of Storage

c 6, c,

SNo Treatments Mean Values SNo Treatments Mean Values SNo Treatments Mean Values

1 C T P 14 45 13 C2 T  P 15 55 25 C3 T  P 15 05

2 C T P2 14 35 14 c 2 t  p 2 15 75 26 C3 T  P2 16 65

3 C T  P3 14 70 15 C2 T  P3 15 85 27 C3 T  P3 16 85

4 C Tz P 14 75 16 c 2 t 2 p 16 28 c 3 t 2 p 16 95

5 C t 2 P2 15 05 17 C2 T2 p 2 15 85 29 c 3 t 2 p 2 17 05

6 C t 2 p 3 15 15 18 C2 T2 p 3 15 75 30 c 3 t 2 p 3 16 85

7 c  T , P 15 35 19 t 3 p 15 75 31 c 3 t 3 p 16 85

8 C T3 P2 15 20 20 C2 T3 p 2 15 95 32 c 3 t 3 p 2 17 00

9 C T3 p 3 15 05 21 C2 t 3 p 3 16 05 33 C3 t 3 p 17 03

10 c  t 4 p 15 20 22 c 2 t 4 p 16 25 34 C3 T4 p 17 15

11 C t 4 p 2 15 30 23 C2 t 4 p 2 16 15 35 C3 T4 p 2 17 05

12 C T4 p 3 15 35 24 c 2 t 4 p 3 16 15 36 C3 t 4 p 3 17 25

Control Sample 14 3



This  analysis has been supported by the work done by M ir 

and N irankarnath (1993) stating that storage increases the reducing

sugar s ign ifican tly  though the overall acceptab ility  is reduced

4 3 Influence of treatments on organoleptic qualities and changes

during storage

Q uality is a degree of excellence and a com posite characteris tic

determ in ing acceptab ility  (Neelofur 1992)

The organoleptic qualities can be assessed by sensory evaluation 

Sensory evaluation of food Is assumed to be of increas ng s igm fcance

as th is provides inform ation which may be utilized for developm ent

of a product and its im provem ent

Accord ing to Kramer and Twigg (1970) food quality de tectable 

by our senses can be broken down into the main categories

viz  Appearance texture and flavor According to Kram er (1970)

among the various quality a ttribu tes taste is the prim ary and most 

im portant one And hence due im portance to every sensory characters 

has to be given in assessing the organoleptic qualities

The score obtained fo r the overall acceptab ility  of the dried

banana products for various months are g ven in tab les 11 14

T he o v e ra ll a cce p ta b il ty of the  d rie d  banana  p ro d u c ts  

w ere  tes ted  w ith  due im portance  to  the  d iffe re n t tre a tm e n ts

to assess the e ffect of the same on the organolept c quality

of the products



Table 11

The effect of treatments on the overall acceptability o f the dried banana products  -  First month of storage

c c c,

SNo Treatments Mean Score 
Valued

s No Treatments Mean Score 
Values

SNo Treatments Mean Score 
Values

1 C T P 3 05 13 C2 T p 3 05 25 C3 T P 2 90

2 c T P* 3 45 14 C2 T p 2 2 55 26 C3 T P2 3 55

3 c T P3 3 05 15 C2 T p 3 2 55 27 C3 T Po 3 30

4 c T2 P 3 1 5 16 c2 t2 p 3 05 28 Co t2 p 3 55

5 c t 2 P2 2 90 17 c2 t2 p 2 3 10 29 ca t2 p 2 4 05

6 c T2 P3 2 70 18 c2 t2 p 3 3 05 30 Co T2 Po 3 90

7 c t3 P 2 70 19 C2 T3 p 3 65 31 c3 t3 p 3 70

8 c To P2 3 40 20 c2 t 3 p 2 3 70 32 c3 t 3 p 2 3 55

9 c To P3 3 40 21 c2 t 3 Po 3 05 33 c3 t3 p 3 3 75

10 c T< P 3 05 22 C2 T4 p 3 75 34 Co t4 p 4 35

11 c T< P2 2 95 23 C2 T4 p 2 3 55 35 c3 t4 p 2 4 30

12 c t 4 p3 3 05 24 C2 t 4 p3 3 55 36 Co t 4 p 3 4 70

Control Sample 3 45



to  3 40 Am ong the th irty  s ix trea tm ents  tha t w ere  eva luated the

product w ith  70 pe rcen t sugar so lu tion  heated to 60 degree cen tig rade

and im m ersed  in the osm otic  so lu tion  fo r 60 m inutes (C3T 4P3) was

ad judged to  be the best p roduct w ith  the m axim um  score  of

4 70 (Tab le  11)

T h is  p roduct had the h ighest sugar concen tra tion  used m

the expe rim en ta l s tudy The fac t tha t heating of the osm otic  so lu tion

increases the ve ry  process o f osm os s and thus the sw eetness

m ay ju s tify  the high acce p tab ility  of the p roduct In th is  connection

B eris te in  e t  a l  (1990) reported tha t the sugar con ten t of the

p ineapp le  rings increased by 10 percen t at 50° B rix by 16 pe rcen t

a t 60° B rix  and by 25 pe rcen t at 70° Brix

The p roducts  ob ta ined were h igh ly  accep tab le  w ith a firm

ring s truc tu re  and an ye llow  brown co lo r And w ith  regard to

the tas te  a litt le  devia tion  from  the o rig ina l taste  of the fru it

did no t a ffec t the acce p tab ility  o f the fru it Lerici et al  (1984)

po in ted out th a t osm o tica lly  trea ted  fru its  w ere b e tte r in fla vo r

tex tu re  and co lo r than un trea ted fru its

T he tex tu re  was a lso found to be accep tab le  It did not

possess a ve ry  so ft tex tu re  nor was it ve ry  hard T o ta lly  cons idering

a ll the a ttr ib u te s  fo r eva lua tion  it w as un b iase ly  proved  tha t

the sam ples w ith  a sugar concen tra tion  of 70 pe rcen t and an

T he  overall acceptab  lity score obtained ranged betw een  2  50



o s m o tic  te m p e ra tu re  o f 60 de g re e  c e n tig ra d e  gave  the  be s t va lu e s  

o rg a n o le p tic a lly

T he  sco re s  ob ta  ned by the  o th e r sam p le s  ranged be tw een  

2 55  and 4 70 in d ic a tin g  th a t a ll the sam p le s  w e re  a c ce p ta b le  

by ha v in g  o b ta in e d  va lue s  above  the  m id va lu e  of 2 50 It a lso  

ne ed s to  be no ted  th a t the  sco red  th ird  and fo u rth  ranks  w e re

se co n d  by  tre a tm e n ts  C3T 2P2 4 05 C 3T 4P2 4 30 an d  C 3T4P 

4 35 re s p e c tiv e ly  w ith  a s e ve n ty  p e rc e n t s u g a r so lu tio n

S im ila r ly  on a sse ssm e n t the  le as t sco re  w as o b ta in e d  by

tw o  sam p le s  v iz  C 2T ,P 2 and C J P 3 w ith  a s u g a r c o n c e n tra to n  o f

65 p e rc e n t

T he  low  s u g a r c o n c e n tra tio n  le ad ing  to  a c o m p a ra tiv e ly  reduced  

sw e e tn e s s  in  the  p ro cesse d  p ro du c t m ay be one  o f the  p rim e

cause  o r fa c to r  fo r  the low  sco re s  o b ta in e d  s in ce  tas te  w as the  

m a jo r a ttr ib u te  w h ich  w ith  a le s s e r score  caused  a w id e  range  

of d iffe re n c e  b e tw ee n  the  m ax m um  and  m in im um  sco re s  T hou gh  

all the  s c o re s  ranged be tw een  2  55 and 4  70 it w as  fou nd  tha t 

the  p ro d u c t w as  c e n t p e rc e n t a cce p ta b le

C o rre s p o n d in g  to  the  th ir ty  s ix  tre a tm e n ts  th a t w e re  c a rr ie d  

ou t th e  c o n tro l sam p le  sco re d  3 45 T he  sco re  o f the  co n tro l 

sam p le  w e n t w e ll above  th a t o f the  m id va lu e  of bu t the  tre a te d

sam p le s  had a b e tte r sco re  c o u n t w ith  a  b e tte r ra n k in g  tha n

th a t o f the  con tro l sam p le  T he re  w as a s ig n if ic a n t d iffe re n c e  be tw een

the  c o n tro l sam p le  and the  m axim um  s co re d  sam p le



Table 12

The effect o f treatments on the overall acceptability of the dried banana products Second month o f storage

c c c,
SNo Treatments Mean Score 

Values
SNo Treatments Mean Score 

Values
SNo Treatments Mean Score 

Values

1 C T P, 2 85 13 C2 T p 3 05 25 C3 T p 3 05

2 C T P2 3 05 14 C2 T p2 2 55 26 C3 T p2 2 75

3 C T P3 3 05 15 C2 T p3 3 40 27 C3 T p3 3 05

4 c, P 3 40 16 C 2 T 2 p 3 05 28 c 3 t 2 p 4 05

5 c T , P 2 3 45 17 C 2 \ p2 2 95 29 c 3 t 2 p2 4 05

6 c t2 P3 2 85 18 C 2 T 2 p3 3 05 30 c 3 t2 p3 4 05

7 c t 3 P 2 75 19 C 2 T 3 p 3 60 31 C 3 t 3 p 3 50

8 c t 3 P 2 3 05 20 C 2 T 3 p2 3 65 32 C 3 t 3 p2 3 55

9 c t 3 P3 3 35 21 C 2 T 3 p3 3 05 33 C 3 T 3 p3 3 70

10 c T< P 2 95 22 C 2 T 4 p 3 50 34 C 3 T 4 p 4 05

11 c T< P2 2 95 23 C 2 t 4 p2 3 45 3 5 ^
V

C 3 T 4 p2 4 25

12 c T« P 3 3 05 24 C 2 p3 3 40
r

36 ^  C3 t 4 p3 4 5

Control Sample 3 7



Insp ite  of a thorough and c lear in v e s tig a to n  in the o rgano lep tic  

s tud ies inc idences of chance varia tions  and estraneous fac to rs  cannot 

com p le te ly  be ru led out but va ria tions  if any sha ll necessa rily  be 

neg lig ib le

A fte r a m onths s torage the o rgano lep tic  qu a litie s  o f the th irty  

s i*  s a m p le s  o f d r ie d  b a n a n a  f r u it  w as  a s s e s s e d  to  s tu d y

the va ria tio n  if any in the overa ll acce p tab ility  of the p roducts 

(Table 12)

A -  pe r the resu lts  ob ta ined from  the ju dg es  a fte r sensory  

e va lu a tio n  tre a tm e n t Ca T„ P3 (70° B rix  60° ce n tig ra d e  and

60 m inutes im m ers ion tim e) s till ranked firs t am ong a ll the sam ples

It needs to be sta ted in th is  con tex t tha t the h ighest scored 

sam ple was a lso the top sco re r fo r the second m onth o f ana lys is  

but the score  count had decreased during the second m onth It 

was on ly  4 50 correspond ing to 4 70 ob ta ined in the firs t m onth

C om paring  the d iffe rence  between the two va lues it has been 

found  th a t the re  is no m arked d iffe rence  betw een the two scores 

ob ta ined  by the sam e sam ple fo r two consecu tive  m onths The 

second m onths score thus cla im  ng an equa l acce p tab ility

The scores ranged from  2 55 to 4 50 and all the scores 

were found to be above the m id va lue leve l proving the acce p tab ility

o f the p roducts  fo r the second m onth eva lua tion  a lso



5

six sam p les v iz  C3 T„ P3 (4 5) C3 T , P2 (4 25) C3 T2 P (4 05) 

C3 T 2 P2 (4 50) C 3 T 2 P3 (4 05) and C3 T„ P (4 05) had a

score  above 4 show ing tha t the acce p tab ility  of abou t 17 pe rcen t

of the to ta l sam ples were good 22 2 pe rcen t of the sam ples

ranged betw een 2 50 and 3 00 And 61 1 percen t o f sam ples scored

betw een 3 00 and 4 00 out of a m axim um  score  of 5 00

The lo w es t score  was ob ta ined  fo r the tre a tm e n t C 2T P2

(65° B rix  w ith ou t heating  and an Im m ersion tim e o f 45 m nu tes)

C o rrespond ing  to th is  the low est score r fo r  the firs t month

also w as the above s ta rted  trea tm ent N eg lig ib le  1 no d iffe rence  

was noted be tw een the scores ob ta ined during the two consecu tive

m onths fo r th is  product

In the  second m onth eva luation  of the sensory  cha rac te rs

it w as found tha t the con tro l sam ple had a be tte r score  of

3 70 correspond ing  to its score ob ta ined in the firs t The decreased

acid ty leve l m ay be a con tribu ting  fa c to r fo r th is  change is acce p tab ility  

score

Score of the con tro l sam ple was lesser than tha t of the

trea te d  sam ples The trea ted sam ples ob ta ined a be tte r score  than 

the con tro l

T ak ing  in to  accoun t the p roduct as a w hole there was no

m uch va ria tio n  fo r the score between the two m onths but to ta lly

there  w as a litt le  dec line  in the acce p tab ility  o f the products

From  the monthly analysis  it w as found that a total of



Table 13

The effect o f various treatments on the overall acceptability o f dried banana products  -  Third Month o f storage

c c c

SNo Treatments Mean Score 
Values

SNo Treatments Mean Score 
Values

SNo Treatments Mean Score 
Values

1 C T P 2 70 13 C2 T p 2 95 25 C3 T p 2 95

2 C T P 3 00 14 C2 T p 2 2 45 26 C3 T p 2 2 45

3 c T P3 2 95 15 C2 T p 3 3 15 27 C3 T p 3 2 75

4 c T P 3 05 16 C2 T2 p 3 05 28 C3 T2 p 3 70

5 c T* P2 3 10 17 C2 T2 p3 2 75 29 C3 T2 p 2 3 65

6 c t 2 P3 2 50 18 C2 T2 P 3 2 85 30 C3 T2 p 3 3 90

7 c t 3 P 2 55 19 C2 T3 p 3 20 31 C3 T 3 p 3 65

8 c T3 P2 2 95 20 C2 t 3 p 2 3 55 32 C3 T3 p 2 3 65

9 c T3 P3 3 10 21 C2 T3 p 3 2 95 33 C3 T3 p 3 3 65

10 c T , P 2 95 22 C2 T4 p 3 35 34 C3 t 4 p 3 95

11 c T4 P2 2 80 23 C2 T4 p 2 3 10 35 C3 t 4 p 2 4 15

12 c P3 3 05 24 C2 T4 p 3 3 10 36 C3 t 4 p 3 4 30

Control Sample 3 2



The products had s till m ainta ined the fru t shape and firm ness 

the flavo r and texture Though the products rem ained acceptab le

the appearance was s ligh tly  a ffected w ith the fad ing of the brigh t

ye llow  brown co lor to a s ligh tly  faded color

There w as no evidence of m icrobia l a ttack and hence did

not pave way fo r toxic contam ination

As the dehydrated fru it products were acceptab le during the

second month a lso they were fu rthe r subjected to the o rgano lep t c

eva luation during the th ird  month

The organo lep tic  qua lity  assessm ent carried out fo r the th ird

consecu tive  month ind ica ted tha t trea tm ent C 3T4P3 (70° Brix 60°

cen tig rade and 60 m inutes im m ersion tim e) s till ranked h ighest w ith

a score of 4 35 Table 13

Com paring the scores obta ined fo r the product w ith tha t of

the p rev ious m onths no notable d iffe rence was found w ith the

score of the second month but on com parison of the d iffe rence

between the scores of the firs t and th ird  month a c lea r d ffe rence 

is noted between the scores of the products show ing a s ign ifican t

change in the acceptab ility  of the product

The score count showed that the acceptab il ty of the same 

product though ranked f rst had reduced com para tive ly  T h is  can 

be said so based on the score com parison

Am ong the th irty  six sam ples there were ju s t two sam ples

tha t fe ll be low  the mid score level of 2 50 showing tha t all



scores ranging betw een 2 50 and 3 00 increased to 41 6 percen t 

co rre spo nd ing  to 22 2 percen t of the second m onth there  were 

on ly  2 trea tm en ts  w ith  score above 4 00 and they were C3T,,P2

w ith  score  of 4 15 and C3T 4P3 w ith a score o f 4 30

The low est score in th is  regard was ob ta ined by two sam ples 

viz  C2T  P2 (65° B rix w ithou t heating and an im m ers ion tim e of 

45 m inutes) and C 3T P2 (70° Brix w ithou t heating the sugar so lu t on 

and an im m ers ion tim e of 45 m inutes) It is no ted tha t both

the low  ranked sam ples had an unheated osm otic  so lu tion  the reby

reducing the absorp tion  o f sugar by the fru  t rings during osm otic  

dehyd ra tion  Thus h igher tem pera tu re  increased the rate at which

sugar w as transported  in to  the fru it  ring as reported  by B eris te in  

et a l  (1990)

As in the case of trea ted sam ples con tro l sam ples a lso

showed a decrease n the overa ll acce p tab ility  as seen from  the 

decrease  in the score The trea ted sam ples scored m ore than

the con tro l sam ples to a cons iderab le  extent which ind ica te  tha t 

trea tm ents  appl ed may have an in fluence fo r im proving th e ir acce p tab ility

The to ta l appearance of the products was not very  acceptab le  

s ince the  co lo r had faded s till fu rthe r giv ng a du ll and unappe tiz ing  

look T he  fla vo r w as not a lte red  com ple te ly  though there  was a 

little  dev ia tion  from  the o rig ina l fla vo r One main cause fo r th is  

may be tha t the products had been sto red  fo r three m onths

the o ther products w ere  still accep tab le  The num ber of trea tm ent



Table-14

The effect of treatments on the overall acceptability of dried banana products - Fourth month of storage

c c, c.
SNo Treatments Mean Score SNo Treatments Mean Score SNo Treatments Mean Score

Values Values Values

1 C, T, P, 2 60 13 C2 T1 P1 2 80 25 c 3 T, P, 2 65

2 C, T, P2 3 05 14 c 2 t  p2 2 40 26 C, T, P2 2 45

3 C, T, P3 2 95 15 C2 T, P3 2 75 27 C3 T P3 3 15

4 C, t 2 p 4 2 80 16 c 2 t 2 p 2 95 28 C3 T2 P, 3 50

5 c , t 2 p2 3 05 17 Cs t 2 p2 2 55 29 C3 T2 p 2 3 60

6 C, T2 p3 2 2 5 18 C2 T2 p 3 2 85 30 C3 t 2 P3 3 80

7 C, T3 p , 2 35 19 C2 T3 p , 2 95 31 C3 T, P, 3 50

8 C, T3 p 2 2 85 20 C2 t 3 p 2 3 15 32 C3 T3 p 2 3 15

9 C, T3 p3 3 25 21 C2 T3 p 3 2 80 33 C3 T3 p3 3 45

10 C, T4 p , 2 95 22 c 2 t 4 p 2 60 34 C3 t 4 p , 4 10

11 C, T4 p2 2 85 23 C2 T4 p 2 3 10 35 C3 t 4 p 2 4 40

12 C, T4 p3 2 85 24 C2 T4 p 3 3 00 36 C3 T4 p3 3 80

.

Control Sample 1 60



It was noted by M ir and N irankarna th  (1993) tha t fla vo r changes 

m ay be a ttr ibu ted  to the a lte ra tion  in the chem ica l com position

The p roducts w ere  assessed fo r m icrobia l con tam ina tion  and

it was found  th a t the re  was no a ttack of any m icro organ ism  

in the produc ts

The o rg an o le p tic  qua lities  were assessed fo r the fou rth  month 

S ince the re  w as no m icrob ia l de te rio ra tion  the eva lua tion  was carried  

out by the sam e panel of judges who had assessed the sensory

cha rac te rs  fo r the firs t three m onths

The scores ob ta ined fo r the products during the fou rth  m onth 

as shown n tab le  6 revealed tha t the score fo r ove ra ll acce p tab ility

dec lined  A bout 55 5 percen t o f the products scored betw een 2 0

to 3 0 in d ica ting  tha t they scored va lues w ere  around the mid

value o f 2 5 O nly two trea tm ents  C 3T4P, and C3T 4P2 scored above 

4 00 38 8 pe rcen t of the sam ples of the p roducts  scored between

3 00 and 4 00

The h ighest score (4 4) how ever was scored by trea tm en t

C3T4P2 (70° Brix 60° cen tig rade  w ith  an im m ers ion tim e o f 45

m inutes) T hough the pa rticu la r trea tm en t was not ranked firs t in 

all the p rev ious  cases it stood very c lose to  the h ghest scores

alw ays w ith  scores 4 30 4 25 and 4 15 respective ly  fo r the three

m onths

T he trea tm e n t C3T 4P s tood second w ith  an overa ll accep tab ility  

score o f 4 10



(60° B rix  and heating tem perature  of 40 degree cen tig rade w ith  

an im m ers ion  tim e o f 60 m inutes) w ith  a score of 2 25

T here  was a no tab le d iffe rence  betw een the mean scores

ob ta ined  in the in itia l s tages and the fourth  m onth of eva luation

and hence it can be stated tha t the re  was a linea r and steady

decrease  in the ove ra ll acce p tab ility  of the dried products

C orrespond ng ly the contro l group was found to  have a very

poor score  fo r  the fourth  m onth The score coun t had fa llen

down trem endous ly  from  3 2 to 1 6  T h is was the low est score

ob ta ined  am ongst all the sam ples and all the trea ted  sam ples 

scored above the contro l sam ple

The con tro l sam ple had a very  poor appearance The o ffla vo r

produced w as very  d iscourag ing and the pa rticu la r sam ple was proved

a to ta l fa ilu re  by the end of the fou rth  m onth of s torage proving

tha t trea ted  produc ts  had a be tte r taste flavo r tex tu re  and appearance 

than sundried  ones Leric i e t a l  (1985) had supported the above

find ing

T he trea ted  p roducts tow ards the end of the fou rth  m onth 

had a ve ry  c loggy appearance It had becom e soggy in tex tu re

The p roduc ts  had sta rted  to deve lop an o ffla vo r w h ich m ay be

due to ac tio ns  of organ c com pounds wh ch had been p resen t

in the food s tu ffs  or by action  o f m olds insects o r o ther pests

as suggested  by L o u s  & R obert (1973)

T h e  low est score secured w as for the trea tm ent C T 2 P3
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Taking due concern on the overa ll acceptab ility  of the dried

products fo r the four m onths of storage in genera l It was found

tha t 26 39 percent of the products had an acceptab ility  percentage

between 100 76 during the firs t month of storage A ll the other

p ro d u c ts  w e re  in th e  s c o re  ra n g e  of

75 51 w ith a percent count of 73 61

During the second month 23 12 percent sam ples secured an

overa ll accep tab ility  score between 100 76 w h ile  73 61 percent sam ples

were in the range of 75 51 None of the sam ples secured a

score be low  50 percent

h  the score range of 100 76 the fru it acceptance fluc tua ted

from  19 44 in the th ird  month to 9 76 in the fourth  month

72 23 pe rcen t and 79 13 percent of the fru it sam ples occupied

the range between 75 51 fo r the th ird  and fourth  m onths of storage

respective ly  The score range below 50 was secured by 8 33 percent

sam ples during the th ird  month and 11 10 percent sam ples during

the fou rth  month

On the whole it can be stated tha t the re  was a decrease

with s torage tim e on the accep tab ility  of the products M ajority

of the dried  products secured a range between 76 51 by the

end of the 4 m onths The products fe ll below the score range

of 50 percent on ly w ith an increase in the storage tim e



Table 15
Percentage distribution o f m ean score values for the overa ll acceptab ility  o f 

dried  banana products during storage

Percentage Range

Percentage Distribution for values of overall Acceptability during storage

1st Month 
of storage

2nd Month 
of storage

3rd Month 
of storage

4th Month 
of storage

1 100 76 26 39 23  12 19 44 9 76

2 75 51 73  61 76  88 72  23 7 9  13

3 50  and  be low 8 33 11 11



fcl

4 4 Assessment of Microbial contamination of dried banana products

The presence of the flavo r and a loss o f appe tiz ing  appearance

ind ica ted  the m icrob ia l decay form ed in the food by the a c to n

of the  m icroorgan ism s

On v iew ing  under the m icroscope the products showed co lon ies

o f A sp e rg illu s  and Pencillium  w hich con firm ed the presence of

m icrob ia l decay The p roducts when assessed fo r m icrob ia l con tam ina tion  

du ring  the ea rly  m onths of s to rage w ere  found to be free from

con tam ina tion  The presence of these m icro organ ism s m ay be the

cause fo r the de te rio ra tion  o f the d re d  products

S ince the p roduct fa iled  to m ainta in  a ttribu tes  like  co lo r appearance 

tex tu re  fla vo r and taste  the s torage study was d iscon tinued

4 5 Cost benefit analysis of the dried banana products

C ost be ne fit ana lys is  was carried  out to assess the extent

of expense arised  to ob ta in  dehydra ted p roducts sub jected  to d iffe re n t

trea tm en ts  The m ajor food m ateria ls  w h ich con tribu ted  to the cost

of the p roducts  inc lude banana and sugar

The overhead charges fo r the products sub jected  to d iffe re n t

trea tm e n ts  was com puted The cost of the products are presen ted

in T ab le  16 From the above tab le it can be found tha t cost

of the p roduc ts  w ith  d ffe re n t trea tm en ts  ranged from  Rs 15 50

per 1/4kg to 17 50 per 1/4 kg



Table - 16 

Cost Benefit Analysis

c c, c,

SNo Treatments Coat SNo Treatments Cost SNo Treatments Cost

1 C T P 15 50 13 c2 T P 16 10 25 C3 T P 16 70

2 C T P2 15 50 14 c2 t  p2 16 10 26 C3 T P2 16 70

3 C T P3 15 50 15 C2 T, P3 16 10 27 C3 T P3 16 70

4 C t2 p , 16 30 16 c2 t 2 P 16 90 28 c 3 t 2 p 17 50

5 c  t2 p2 16 30 17 C2 T2 P2 16 90 29 c3 t 2 P2 1 /5 0

6 C T2 p3 16 30 18 c 2 t 2 p3 16 90 30 c 3 t 2 p3 17 50

7 C T3 p, 16 30 19 C2 T3 P 16 90 31 c 3 t 3 p 17 50

8 C T3 p2 16 30 20 C2 T3 p2 16 90 32 c 3 t 3 p2 17 50

9 C T3 p3 16 30 21 C2 T3 p3 16 90 33 C3 t 3 p 3 17 50

10 C T4 P 16 30 22 c2 t4 p 16 90 34 C3 T4 p 17 50

11 c  T, P2 16 30 23 C2 T4 p 2 16 90 35 C3 T4 p2 17 50

12 c  T4 P3 16 30 24 C2 t 4 p 3 16 90 36 C3 t 4 p 3 1750
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Considering all the factors like nutritional chemical com position 

and the organoleptic qualities the treatm ent with 70 percent sugar

concentra t on was found to be the best and hence though there 

is a d ifference of Rs 1 20 per 1/4 kg dried fru it and 0 60 per

1/4 kg dried fru it when compared to the treatm ents w ith 60° Brix

and 65° Brix respective ly the difference is not very s ign ificant 

or m arked

Hence it can be stated that at a cost of Rs 17 50 per 

kg 250 gms of dried banana products which are highly acceptable
V

and N utritious can be recommended fo r consum ption Thus proving 

that osm otica lly dehydrated fru its  retain a large percentage of the 

fresh fru it flavo r and are suitable for producing fru its w ith a lesser

processing time as also found by Angla et al (1991)





A s tudy  en titled  A pp lica tion  of osm otic  dehydra tion  techn ique  

fo r the p roduc t deve lopm ent in banana (M usa (AAB group) Palayam kodan) 

was undertaken to develop she lf stab le  dehyd ra ted banana p roducts 

using osm o tic  dehydra tion

T h irty  s ix  d iffe ren t trea tm ents  were app lied  to obtain good

qu a lity  p roducts  D iffe rent trea tm ents  include sugar concen tra tions  of

60° B rix  65° B rix  and 70° Brix at the re  d iffe re n t tem pe ra tu res

4CPC 50°C 60°C and one w ithou t heating w ith  an m m ersion tim e

of 30 m inutes 45 m inutes and 60 m inutes

A ccep tab le  and she lf stab le  products w ere ob ta ined and the 

p roducts  prepared were ana lysed fo r the w e igh t loss m o istu re  loss 

and dry ing  tim e  nu tritiona l and chem ica l changes o rgano lep tic  qu a litie s  

and changes du ring  storage assessm en t of m icrob ia l con tam ina tion  

of the p roduc ts  and cost bene fit analysis

The w e igh t loss of the fru its  a fte r the in itia l dew a te r ng was

assesseH and it w as found tha t the am ount of w e igh t los t from

the fru its  increased  w ith  the increase in sugar concen tra tion  tem pera ture  

and im m ers ion tim e

The e ffec t o f the various trea tm ents  on the w e igh t loss of 

the p roduc ts  ind ica ted  tha t w e igh t loss of the dried banana p roducts 

prepared accoun ted to  be 75 pe rcen t of the o rig ina l w e igh t

The m o istu re  level of the fresh  fru it w as found to be 70

pe rcen t The m o istu re  con ten t of the d iffe re n t trea ted products ranged 

be tw een 8 5 to 9 4 percent



the sam p les  trea ted w ith 70° B rix the h ighest o f the sugar concen tra tions

app lied  w as found to require the least tim e fo r dry ing

On assess ing  the nu tr tiona l and chem ica l changes the dried 

banana fru its  showed on ly trace am ount of V ta m in  C The pH

of the  banana fru it was found to be 5

The ac id ity  of the dried products ranged from  59 45 T rea tm en t 

C T3P3 (5 9 )  had the h ighest ac id ity  the trea tm ents  w ith h igher 

sugar concen tra tions  had a low er ac id ity  The low est va lue fo r ac id ity

was found  in trea tm ent C3T 4P3

D uring s to rage  ac id ity  va lue o f the dried  p roducts were found 

to dec line

A n a ly s is  o f re d u c in g  s u g a r c o n te n t o f the  d r ie d  ba na na

produc ts  ind ica ted  tha t the h ighest va lue (16 8) fo r reducing sugar

w as ob ta ined  by trea tm en t C3T 4P3 T h is  m ay be due to the  h igher

c o n c e n tra tio n  o f s u g a r te m p e ra tu re  and im m e rs io n  tim e  O th e r 

trea tm en ts  w ith  h igher leve ls of reducing sugar were C 3T 4P3 (16 65)

C ,T4P C3T 3P3 and C 3T3P2 all w ith  a reducing sugar level of 16 55 

pe rcen t

T rea tm en t C T P  had the low est leve l of reducing sugar (14 05) 

The sam e level was noted in C ,T  P2 For the f irs t m onth the 

con tro l sam p le  had a  low level of reducing sugar (13 85)

O n analysis  of the drying tim e of the various treatm ents



c

Reducing sugar con tent of the dried banana p roducts  was found 

to be increased fo r certain treatm ents during storage T reatm ents

C3T 4P3 had the m aximum level of reducing sugar (16 9) T reatm ent 

C ,T „P ( (16 85) and C3T3P2 (16 65) stood very close to C3T4P3 The 

lowest level was however seen in trea tm ent C,T P2 w ith a value 

of 14 1 For a ll the other sam ples values ranged between 14 1

and 16 9 The contro l sam ple had a low value of 13 9

Ana lys is  of the dried banana products in the th ird  month showed 

an overa ll increase in the reducing sugar level Values of all the

sam ples ranged between 14 25 17 50

The contro l sam ple had a value of 14 15 which was lesser

than any of the treated sam ples It had increased from that of

the p revious m onths

A na lys is  of the reducing sugar content fo r  the products of 

the fou rth  m onth showed a range of 14 25 17 25 The reducing

sugar con tent of the contro l sam ple was 14 3 which was lower

than any of the treated sam ples

From the above find ings it can be seen tha t the re  was a

gradual increase in the leve ls of reducing sugar in the dried banana 

products

The o rgano leptic  qua lities of the dehydrated banana products

were assessed by sensory eva luation The analysis of the overall 

accep tab ility  fo r the in itia l month showed that among the th irty



s ix  trea tm e n ts  the product w ith  70 percen t sugar so lu tion  heated 

to 60°C and im m ersed in the osm otic  so lu tion  fo r 60 m inutes was

ad judged  to  be the best p roduct w ith  the m axim um  score o f 4 70

The p roducts  were h igh ly  acceptab le  w ith  regard to  o rgano lep tic  

qu a litie s  fo r  the in itia l pe riod They had a firm  ring s truc tu re  and

an ye llow  brown co lo r The tex tu re  was a lso good The scores

ob ta ined  fo r the overa ll acce p tab ility  ranged between 2 50 4 70

The low est score was ob ta ined by tw o sam ples w ith  65 percen t

sugar concen tra tion  The con tro l sam ple had a score o f 3 45 The 

trea ted  sam ples had a be tte r score count and a be tte r ranking

For the second m onth o f eva luation  a lso the h ighest score

w as ob ta ined  fo r the sam e trea tm ent C3T 4P3 S ince the re  w as no 

s ig n ifica n t d iffe re nce  between the scores ob ta ined fo r the sam e trea tm en t 

fo r the  tw o m onths the trea tm en t C3T 4P3 c la im ed equal acce p tab ility

fo r the second m onth The scores of the o ther trea tm en ts  ranged

from  2 55 to 4 50 The low est score w as ob ta ined by trea tm ent

CJ,P2

The con tro l sam ple had a be tte r score  count fo r second m onth

w hen com pared  to tha t of the firs t month The score  of the contro l 

sam ple  was found to be lesse r than the trea ted sam ples

D uring  the th ird  m onth the trea tm en t C 3T 4P3 s till ranked firs t

the score  count w as found to decrease T rea tm en t C2T P2 and C3T P2

scored  the least fo r the th ird  m onth w ith  a score  of 2 45 The 

tre a tm e n t C ,T 2P3 had the low est score du ring  fou rth  m onth of ana lys is



with a score of 2 25 The contro l sam ple had a very poor score

com pared to the treated sam ple w ith a score count of 3 20 in

the th ird  month and 1 60 in the fourth  month

The was a gradual decline in the overall accep tab ility  during

storage and showed in cd e n ce s  of m icrobia l a ttack

Cost bene fit analysis was carried out to assess the extent 

of expense arised to obtain dried products using banana prepared 

giving d iffe re n t treatm ents

It was observed that 250 gms o f the dried banana products 

can be prepared at a cost of 17 50 per 1/4 kg which is h igh ly

acceptab le  and can be recom m ended fo r consum ption The expense 

of the products did not d iffe r much w ith regard to d iffe ren t trea tm ents
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APPENDIX - 1 

SPECIMEN EVALUATION CARD FOR TRIANGLE TEST

Name Date

Product Time

Two of the three samples are identical determine the odd sample

No Code No of samples Code No of odd sample

1

2 ■"

3

4

(S gnature)



S PE C IM E N  EV A LU A TIO N  CARD FOR C O M P O S ITE  S C O R IN G  TES T

A P P E N D IX  2

Name Date

Product T im e

A ssign sco res  fo r each sam ple fo r varous cha rac te ris tics

Q ua lity  M axim um  Code No of Sam ples
a ttr ib u te s  Score 1 2 3 4 5 6 7

A ppearance 5

C o lor 5

F lavo r 5

T extu re  5

T aste  5

Tota l S core  25

C om m ents

(Signature)



ABSTRACT



de ve lopm e n t in banana (M usa (AAB group) P alayam kodan) was a

s tud y  under taken to develop she lf stab le  dehydra ted banana products

using osm ot c dehydration

T h irty  s ix  d ffe ren t trea tm ents  v iz  sugar concen tra tions  of

60° B rix  65° Brix and 70° B rix  w ithou t heating and a t there

d iffe re n t tem pera tu res 40° C 50° C and 60° C w ith  an im m ersion

tim e of 30 m inutes 45 m inutes and 60 m inutes were app lied

W e igh t toss  m oistu re loss and dry ing tim e nu tritiona l and chem ica l 

changes o rgam o lep tic  qu a litie s  and changes during s torage assessn ent

of m icrob ia l con tam ination  o f the p roducts and cost bene fit o f the

prepa red  p roducts  w ere  analysed

The w e igh t loss o f the fru its  a fte r in itia l dew atering showed

tha t the am oun t of w e igh t lost increased w th  increase in sugar

con cen tra tion  tem pera tu re  and im m ersion tim e the net w e igh t loss

of the dried  banana p roducts accounted to be 75 percent o f the

o rig in a l w e igh t Regard ing the tim e taken fo r d ry ing sam ples trea ted

w ith  70° B rix  required the least tim e fo r dry ing

N u tr t io n a l and chem ica l ana lus is  of the dried banana fru it showed
*

on ly  trace  am ount of V itam in C

A cid  ty level was h ghest in trea tm ent C T 3P3 The trea tm ents

w ith  h igher sugar concen tra tions  had a low er leve l of ac id ity  The

low est va lue fo r ac id ity  was seen in trea tm en t C3T ,P 3 On storage

the ac id ity  of dried p roducts were found to  decline

A pplication  of osm otic dehydration  technique for the product



Sz

A n a ly s is  of re d u c in g  sugar c o n te n t o f d ried  banana p ro du c t 

s h o w e d  the  h ig h e s t va lu e  fo r tre a tm e n t C 3T  P3 and the low est leve 

w as seen  n tre a tm e n t C T P and  C T  P2 The co n tro l sam ple 

had value lesser than any of the treated samples

T he  red u c in g  s u g a r leve l o f the  d r ed banana p ro du c ts  was

fo u n d  to in c re a se  w th  s to rage  T he  red uc  ng sugar le ve l o f the

c o n tro l sam p le  n c re a s e d  w ith  s to ra g e  bu t was a lw ays  le sse r than

the values of the treated samples 
* *

T h e  o rg a n o le p tic  q u a lit ie s  o f the d e h y d ra te d  banana  p ro du c ts

w e re  a sse ssed  by s e n so ry  eva lu a t on th e  p ro du c t w th 70° Br x

60° C and 60 m n u te s  im m ers ion  t me w as found to be the  bes t

d u r ng the  n t ia l s ta g e s  o f s to rag e  The lo w e s t sco re  was ob ta in ed

by two treatm ents w th  65 percent sugar concentration

T he  sam e tre a tm e n t was fo u n d  to rank f rs t fo r a ll the fou r

m on ths o f s to rag e  b u t the re  was a de c rea se  n the  va lue  ob ta ined

T he  le a s t va lu e  fo r  the  fou rth  m on th  of a n a ly s is  w as sco re d  by 

treatm ent C T2P3

T he  co n tro l s a m p le  had a ve ry  p o o r sco re  com p are d  to the 

treated samples

There was a gradual decl ne in the overall acceptabil ty during storage 

and showed incidences of m crobial attack

C o s t b e n e f t a n a ly s  s show ed th a t 250 gm s of d r ie d  banana 

p ro d u c ts  can be p re p a re d  at cos t o f 17 5 0 / 1/4 kg wh ch s

h ghly acceptable and can be recommeded for consum pt on


