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ABSTRACT 

Sugars undergo caramel i sation rea c tions a t  
rela tively  high tempera ture s but when amino compounds 
are pre sent ,  Ma i l l ard browning reactions are p o s s ibl e 
and the s e  o c cur under l e s s  s evere condi tions . The 
rea c tion  condi tions and the basic  charac te r  o f  the 
amino compound s de te rmine the range of  flavour 
compounds fo rmed .  The fi rs t s tep during Mai l l ard 
browning i s  the condensa tion  o f  a reducing sugar wi th 
an amine to form a glyco syl amine and thi s  compound 
may then undergo the Amadori rearrangement to form a 
1 -ami no- 1 -deoxyke to s e .  

The pyrolysi s o f  two 1 -amino- 1 -deoxyke to s e s  ( 1 -
deoxy- 1 -gl ycino-D- fructo s e  and 1 -�-alanino- 1 -deoxy-D
fructo s e ) wa s s tudi ed in thi s  inve s tiga tion to 
examine their  parti cipation  i n  a low  energy route to 
aroma formation .  Thermal analysi s and para l l e l  
chemical  i nve s tiga tions showed that  the forma tion o f  
the se  Amadori compounds facili tate s the thermal 
degrada tion o f  their  sugar and amino acid  mo i e ti e s .  
In addi tion  increased quanti ti es  o f  various aroma 
compounds are produced , compared wi th the control s .  
I n  parti cular ,  the toxi c compound pro to anemonin i s  
formed  and a degradation pa thway l eading to i ts 
produ c ti o n  i s  propo sed.  

Mo s t  o f  the work involving the elucida tion  o f  
degradati o n  pa thways during Maill ard browning have 
i nvolved s tudie s  in aqueous s ys tems . Browning 
reactions b etween gluco se  and amino acids  were al so 
observed during heating in  the dry- s ta te in thi s  s tudy. 
The s e  rea c tions are very vigorous once ini ti a ted and 
thi s  pre c l uded the s tudy of a gluco se p lus  amino a c i d  
contro l b y  the te chniques used  to s tudy the pyrolys i s  
o f  the 1 -amino- 1 -deoxyketo ses . Such reac tions o ccur 
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a t  tempera ture s below  tho se  required for the the rmal 
degradation  of the corresponding Amadori rearrangement  
compound thus que s t ioning the involvement of  the s e  
compounds i n  the l owe s t  energy thermolys i s  pathway i n  
the absence  o f  mo i s ture . The re sul ts o f  experiment s  
de signed t o  i nve s ti gate the ro l e  o f  Amadori compounds 
during the browning of  sugar-amino acid sys tems i n  the 
dry- s tate  demons tra ted however that the reac tions  
reported to  o c cur i n  aqueous sys t ems can al so accoun t  
for the dry- s tate  proces se s  a t  t emperature s up unt i l  
the spontaneous de compo si tion of  the 1 -amino- 1 -deoxy-
ke tose  c an o c cur. That  the 1 -amino- 1 -deoxyke to s e  do e s  
no t brown by i ts e l f  o r  i n  the pre sence o f  gluco s e  a s  
readi ly a s  a gluco s e  plus amino acid  sys tem i s  
pre sumably  a ba s i ci ty e ffe c t .  The s tronger bas e  { the 
amino a c id ) may promo te a s ol id- s tate eno l i sation o f  
the gluco s e  and hence ini tiate  browning a t  a somewhat 
l ower t empera ture . The re sul ts  of  these  experiments  
al so demons trate  the  s tabi l i ty of  the 1 -amino- 1 -deoxy
ke to ses  and show that their  formation  i s  no t a rate
l imi ting s tep during browning. 

In  the thi rd s e c tion or thi s the s i s  the e ffe c t  
o f  changing the amine mo i e ty on the degradation 
pattern o f  1 -amino- 1 -deoxyketo s e s  i s  a sse s s ed .  
Previous re search has  indi cated tha t gluco se  by i t self 
and Amadori compounds formed from weak primary ba s e s  
degrade vi a an ini tial 1 , 2 eno l i sation s tep to  form 
mainly 2-furaldehydes and pyrro l e  deriva tives whi l e  
1 -amino- 1 -deoxyke to ses  containing a s trong ba s i c  
moi e ty ( u sually formed from a s e condary ba se ) degrade 
via a 2 , 3 enol intermediate  and give ri s e  to fragrant 
caramel aroma compounds . Several 1 -amino- 1 -deoxy-
ke tos e s  were prepared us ing primary and s e condary b a s e s  
covering a range o f  pkb values .  Thes e  c ompounds were 
pyrolysed  and thei r  decompo s i tion  characteri s t i c s  
moni tored by thermal analysi s me thods . Parall e l  
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analys i s  o f  the vol a ti l e s  produce d  and a compari son o f  
the re sul ts from previous inve s tigations generally  
endorsed the reported hypo these s on  the degrada tio n  o f  
Amadori compounds .  I t  was found that the s truc ture 
o f  the base  and funqtional groups pre s en t  influenced  
the degrada tion phenomena as well  as  the basi ci ty. 
The thermal decompo si tion of  amino acid - derived 
Amadori compounds fo r ins tance , d id  no t fi t into the 
pattern o f  tha t  observed for 1 - amino- 1 -deoxyke to s e s  
derived from o ther bas e s .  The amino a c id  i nfluen c e s  
the degrada ti on trai ts  by promo ting 1 , 2 eno l i sati on  
and charring ra ther than aiding 2 , 3 eno l i sation  s imi l ar 
to bases  o f  comparabl e  pkb. 
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