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ABSTRACT 

The quantitat ive approach to she l f  l i fe predi ct i on of  foods 

i s  a r e l at i v e l y  new f i e l d  o f  f o o d  t e chn o l ogy and the 

paucity o f  pub l i shed studies in thi s area indicates a need 

for further research . The present study was undertaken to 

deve l op and eva l u a t e  a methodo l o g y  f o r  the she l f  l i fe 

predi ct i on o f  p ackaged dried f o o d s  u s i n g  a quant i t at ive 

approach . 

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

p r e d i ct i o n  o f  packaged dr ied foods , spe c i fical l y  onion 

f l ake s ,  s l i ced  green beans , and apr i cot halves , invo lved 

t h e m a t h e m a t i c a l  m o d e l l i n g  o f  p r o du c t  a n d  p a c k a g e 

charact e r i st i cs as  funct i ons o f  env i r onment a l  condit ions , 

i . e .  temperature and humidity . 

The WVTR and permeab i l ity constants  o f  LDPE ( 6 0 �m) , PET 

( 1 2 �m) and a l aminate o f  both fi lms ( 3 0  � LDPE and 1 2  � 
P E T )  w e r e  d e t e rm i n e d  at  d i f f e r e n t  t e mp e r a t u r e s  a n d  

humidi t i e s . A general mode l was developed whi ch 

sat i s factorily  predicted permeances o f  the three fi lms as a 

funct i on o f  external rel at ive humidity and temper ature . 

The moi sture sorpt ion i sotherms o f  the three p roduct s were 

determined at 2 0 ,  3 0 ,  and 4 0oC .  The GAB mode l adequately 

des c ribed the i sotherms us ing a direct non l inear regression 

analysi s . 

The k inet i c s  o f  the dete r i o r at ive react i on s  l imiting the 

she l f  l i fe o f  the three  dried products and their acceptable 

l imit s  were determined . Storage trial s were conducted on 

the three products  under di fferent re l at ive humidity ( 3 2%  

to  5 9% RH for  dried onion  f l ake s and green beans ; 5 9% to 
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8 1% RH fo r dri ed apri cot ) and temperature ( 2 0 0C t o  4 0 oC )  

conditions . 

Nonenzymic browni ng in onion flakes and chl orophyll  a loss  

in  g r e e n  b e a n s  w e re  b e t t e r  de s c r ib e d  b y  a z e r o - orde r  

r e ac t i o n  mode l . Thi o l sulph i n a t e  l o s s  i n  o n i on f l ake s ,  

nonenzymic browning in apricot , and S02 loss  in both green 

beans and apr i cot s were better  described by a first-order 

re act i o n  m o de l . F o r  oni on f l ake s and green  b e an s , the 

rates of reactions were found to  increase with an increase 

in the wate r  act ivity of the products . Empirical equat ions 

were der ived des cribing the relationship between the rates 

of react i on s  and water  act ivity . The Arrhenius  equat ion 

s at i s fa ct o r i l y  de s c r ibed t h e  r e l at ion ship between rate 

constant s and temperature . 

N o ne n z ym i c  b r own i ng and s u l phur d i o x ide lo s s  i n  d r i e d  

apricots exhibited a trend wherein the rate increased with 

wat e r  a c t i v i t y  unt i l  a m a x imum w a s  r e a ch e d  a n d  t h e n  

decre a s e d  with a further increase i n  water act ivity . The 

r e a ct i on s  f o l l owed the Ar rhen i u s  e qu at i o n  at  a l l  three 

wate r  act ivity levels . 

Mathemat i c a l  models o f  qual ity deteriorat ion in the dried 

foods we re devel oped based on the theoret ical and empirical 

e qu a t i on s  obt a i ned on t he kinet i c s  o f  t he det e r i o rat ive 

react ions as  funct ions o f  storage time , water  act ivity and 

t empe rature . There was c l o se agreement between the actual 

and  p r e di ct e d  she l f  l ive s of the unpackaged dried foods 

s t o re d  under v a r i ab l e  t e mperature and r e l a t ive humidity 

condit i ons . 

I n  o rder t o  predi ct the she l f  l i fe o f  the dried product s 

packaged in polymeric f i lms , a computer iterat ive technique 

·w a s deve l oped whi ch comb ined the mode l s  de s c r ibing the 

p ermeabi l it y  charact e r i st i cs of the packaging f i lms , the 

s o rp t i o n p r op e r t i e s  o f  t h e  p r o du c t , t h e  k i n e t i c s  o f  
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de t e r i o r at i o n i n  t he p r o du c t s a n d  t h e  m a s s  t r an s p o rt 

equat ion . By s olving these equat ions numerica l l y  with the 

aid o f  a compute r ,  mo i sture gain , qual i t y  l o s s  and she l f  

l i fe o f  t h e  product s were sat i s factor i ly p redi cted under 

various storage condit ions . 
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