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ABSTRACT 

Vi tamin A i s  n u triti ona l l y significa n t  a nd is  used a s  an  i nd icator 

for the per formance of  fa t soluble v i tam ins in prod uc ts  and process es. 

There was a pa uc i ty o f  k i netic da ta rela ti ng to i ts los s i n  food systems 

duri ng therma l processing  a nd therefore it  wa s im port a n t  to. d eve l op 

ki net ic  mod el s tha t  descr ibed destruc tio n ra tes, and their dependence 

on factors such a s  tempera ture  and the microenv ironmen t  o f  the food. 

A rea l  food sys tem, beef liver, was  u sed to s tudy the lo ss  o f  

v i tam i n  A o n  thermal process i ng. Two d i fferent heat i n g  method s were 

emp loyed to ob tain k i netic d a ta - a s teady s tate and an u n s teady s ta te 

proc ed ure. In  the s teady s ta te method, l iver puree w a s  hea ted i n  gla s s 

cap il l ary tubes. The order of reac t i on, rate con stants and their depen­

dence o n  temperature  were determ i ned. U s i ng exper imen tal des i gn techn iques, 

the effec ts of com position (fa t, prote i n a nd moi s ture conten ts, pH and 

copper concentrat ion) on v i tam i n  A lo s s  w ere determined. The ranges of  

compositi ona l var i a ble s were tho s e e x pec ted i n manu factured m0�t products 
conforming to prac tica l and New Zea land l ega l requiremen ts. The unsteady 
state method was  emp loyed to see i f  the s teady s ta te reac tion kinetic 

parameter s  were val id on scal e-up, and i f  s teady s tate resul ts could be 
u sed to pred ict  v i tamin A lo s ses  in commerc i a l  thermal process ing opera tion s. 

For natura l beef l iver puree, v i tamin A l oss  o n  s teady s ta te hea ting 

(103 - 127°C) could b e  descr ibed by f ir s t  ord er k i netic s. The reference 

ra te con s ta n t, k122, had the va l ue 125.0 x 10-5 s-1 and the ac tiva tion 

e nergy wa s 112 + 9 kJmol-1 a t  th e 9 5% l ev e l  o f  confi dence. 

Where fa t, pro tei n  and mo i s ture con tents were s tu died a t  one  level of  

copper and  pH  to  d etermine thei r effec t on  vi tamin A l os s, it  wa s found 

tha t  ei ther moi s ture content or f a t  content cou l d  expla i n  mo s t  of the 

ob served var i a tion .  However, moi s ture con ten t was  the preferred vari able 

to model  the effec t  of composi tion, a s  i t  exp l ained a grea ter proportion 

of the va ria tion . Moi s ture con tent  inc rea sed the rate of vi tam i n  A lo s s  

ilS it i ncreased in  value from 52 - 72%. The a c tiv a t io n energies w0rc v0ry 

similar fo r the m i x tures, a nd o n l y  when the copper l evel  was changed did 



E change. The change in rate mov ing from 102°C to 122°C wa s l e s s  in a 
r un s  where copper was present at h i gh concentrat ions  than when it wa s 

at a low level . Th i s  ind icate s that chang ing  cop per concentrat ion probably 

brough about changes in  the mechan i sm o f  v itam in A los s. 

Under s im i l ar compos it ional and heat ing cond it ion s  to tho se used in 

steady state, p i lot plant cann ing tr i als gave  greater v itam in A losses 

than predicted from the stea dy state data. Part of the di screpancie s 

wa s due to de stab ili sat ion o f the system which led to some heat tran s fer 

by convect i on and to fat m i grat i on to the outer parts o f  the can. Neither 

of  thes e  e ffect s wa s t a ken into account by the pred iction method. The 

remaining di fference s were �roba b ly  due to a change in the kinet ics between 

the steady state and unsteady state exper iment s. 

Kinetic parameter s were c a l cu l ated from the unstea dy state data for 

compar i son with the steady state values . The act ivat i on energies  were the 

samP. hut the re ference rate con stants were d i fferent. The di fference wns 

on ly  sli ght with a l iver mixture of 56% moi st ure content but wa s si gni ficant 

at 69% mo i sture content . Therefore it wa s not pos s ib l e  to relate k1 22 in 

the steady and unsteady state and so the steady state data  did not scal e up 

completely. 
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