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97/411  Development of a chilled pasteurised prawn loaf range in retail  packs 
 
PRINCIPAL INVESTIGATOR:  Mrs J.K.McDonald 
ADDRESS:     Centre for Food Technology 
      19 Hercules Street,  
      Hamilton  Qld  4007 
      Telephone: 07 340 68643 

Fax:  07 340 68660 
 
 
N O N  T E C H N I C A L  S U M M A R Y  
 
 
The a im of this  projec t  was  to  deve lop a  value  added seafood product  which ut i l i sed the sof t  and 
broken green prawns from Aquatic  Food  Market ing (AFM),  a  prawn t rawler  co mpany in Cai rns,  
North Queensland.   Most  o f these soft  and broken green prawns can only be processed into  prawn 
meat  as the abundance o f peeled green and cooked prawn mea t  products enter ing the country from 
overseas,  means the local  product  is  s tockp iled  await ing shortages in the marke t .   I t  was fe l t  that  
the loca l  so ft  and broken green prawns could be  ut i l i sed to  produce a  va lue added product  that  
could enter  the marke t  a t  a  d i f ferent  leve l  to  tha t  o f i t s  current  impor ted  compet i to rs.   Demand 
for  this  value  added product  might  reduce  the  recur r ing stockpi le  o f this  raw mater ia l .   
 
In i t ia l  product  concept  s tud ies wi th potent ia l  consumer  marke ts revealed that  the ir  may be a  
demand for  a  convenient  “ready to  use”  no mess prawn meat  product  s imi lar  to  that  o f a  chicken 
loaf or  ro l l .   With the ini t ia l  success o f the f ir st  product  pro totypes and the overa l l  acceptance o f  
the product  concep t  in the consumer marke t ,  i t  was  fe l t  tha t  fur ther  marke t  research and product  
development be under taken to  successful ly produce a  product  which wi l l  ut i l ise  th is  raw mater ia l .  
 
I t  i s  proposed  tha t  th is  p roject  bui ld  on the resul ts  o f  the ear l ier  study and br ing a  p roduct  to  the 
point  where  i t  can be launched onto  the retai l  market .  
 
Consumer research was  used to  ident i fy whether  the overal l  concep t  appealed  to  the consumer 
and  what  the average  consumer  was looking for  in  a  prawn loaf product .  
 
The requirements and queries from the  consumer  panels  were as fo l lo ws:  
 
The concept  o f  a  prawn loaf rece ived a  favourab le recep tion wi th consumers ,  however ,  the 
fo l lo wing concerns were  raised :  

A.  What percentage prawn content  would be used?  
B.  The qua li ty o f the prawn meat  being used  
C.  What other  “addi t ives” would be in the product? 

1 .  The major i ty o f consumers imagined they would  replace exist ing sl iced  meats for  the  prawn 
loaf on the ir  sandwiches .  

2 .  Consumers want  to  be able  to  buy the product  in two fo rms –  a  ro l l ,  to  be s l iced to  a  des ired 
thickness and a lso  in pre-s l iced packs .  

3 .  A chunky prawn texture was  desirable .  
4 .  I t  must  have a  natural  prawn f lavour  wi th no added flavours such as lemon pepper .  
 
The a im of this  projec t  was  then to  take these recommendat ions  and deve lop them into  a  product  
that  could be launched  successful ly and safely onto  the  re tai l  market .    
 
Formulat ion development  invo lved op timis ing the texture o f  the  prawn loaf,  which was  integra l  
to  the  usage cr i ter ia ,  out l ined by the  consumer.   The loaf needed to  be f i rm enough for  thin s l ices 
to  be made for  sandwich prepara t ion.   This was achieved through the tr ia l ing o f  many b inder  and 
vegetab le gum combina t ions to  produce the appropriate  texture.  
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Ingredients t r ia led included soy p rote in,  po tato  f ibre,  carrageenan gum, modified maize  s tarch,  
whey pro tein  concentra te ,  sod ium casienate ,  tap ioca s tarch,  and locust  bean gum.   
 
Up to  14  tr ia l s  and re formulat ions were manufac tured in approximately 3  ki logram bench sca le  
batches before the f ina l  result  was achieved.   The fina l  formula t ion i s  outl ined be low.  
 
 

Ingredient  (%)  

Prawns 55.0  
Fish (Ni le  Perch)  16.0  
Sal t  1 .8  
Sodium Tripo lyphosphate  0 .3  
Sugar  1 .5  
Firmtex 2 .0  
Gelcar in ME9111  0.8  
Locust  Bean Gum 0.3  
Water  16.2  
Alacen 132  4.0  
Canola o i l  2 .0  
Sodium Erythorbate  0 .10 
Total  100 

 
 
At the conclus ion o f the  development component  o f the projec t  the shel f  l i fe  o f the prawn loaf 
was  de termined by producing a  p i lo t  p lant  sca le  6kg batch,  produced using the formula t ion 
out l ined above.  The samples o f product  were  s to red at  4°C and 10°C for  a  per iod  o f 4  months .   
The prawn loaf was  deemed  acceptable both microbiologica l ly and by sensory assessment when 
stored a t  4°C or  be low for  4  months or  less.  
 
The conclusion o f  th is  p roject  pr io r  to  the complet ion o f  stages  6 ,7  and 8  was due to  the de lay in 
the es tabl i shment o f production fac i l i t ies by the industry par tner .   Desp ite  encouragement over  
the pas t  12 months  as to  the benefi t s  o f such fac i l i t ies to  this  project ,  scale  up and production 
tr ia l s  includ ing final  shel f l i fe  assessment o f  the prawn loaf  were unab le to  be  conducted.   The 
lack o f  ava ilabi l i ty o f cr i t ica l  production fac i l i t ies has  meant  the continuation o f  the project  a t  
th is  point  is  untenable .   
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B A C K G R O U N D  
 
 
In 1996,  Mr Marsha ll  Betze l  o f Aquat ic  Food Marke ting approached the Centre  for  Food  
Technology’s  Product  Development group  to  inves t iga te  the feasib i l i ty o f develop ing a  chi l led 
product  using the  meat  f rom sof t  and b roken green prawns.   At present  this  lower  grade meat  i s  
under  ut i l ised.   The result s  o f that  work indica ted that  technical ly a  produc t  could be p roduced 
wi th  a  she l f l i fe  o f approximately 3  months at  4 oC after  cooking to  an interna l  temperature o f not  
less  than 85 o C.   However ,  i t  became apparent  that  more extensive  deve lopment work was  required 
( to  opt imise  the  sensory character i st ics and confirm the shel f  l i fe  in associa t ion wi th fur ther  
consumer tes t ing)  before a  product  o f commercial  qua li ty could be p roduced.   

Ear ly develop ment  work carr ied out  sho wed tha t  such a  product  could be  produced ho wever  
fur ther  work would be required to  re f ine  the  flavour ,  texture and aroma of the prawn ro l l  and a lso  
to  ful ly inves t igate  the she l f l i fe  o f th is  product  whi ls t  opt imis ing product  qua li ty.  

Consumer sampl ing o f the proto types deve loped  showed that  there was  acceptance  o f the concept  
provided that  tas te  and  presenta t ion could be re f ined.  

 
 
N E E D  
 
 
As p reviously sta ted the  surp lus o f  raw mater ial  (so ft  and broken green p rawns - par t icular ly 
endeavour  prawns (meta  penaeus  endeavour)  prompted the ini t ia l  inquiry  to  find  an a l terna t ive  
use for  th is  product .   Whi le  some of this  mater ial  i s  u t i l i sed  in the smal ler  size,  the sof t  and 
broken endeavour  prawn lends i t sel f  to  only be  p rocessed into  prawn meat .   As there i s  a lready an 
abundance o f  pee led green and cooked prawn meat  products enter ing the country from third  wor ld  
countr ies  at  a  low pr ice,  the loca l  product  tends to  s tockp ile  awai t ing shortages in the market  to  
f ind a  niche .  
 
I t  was  fel t  that  i f  this  product  could be value -added to  produce an i tem able to  enter  the market  a t  
a  d i f fe rent  level  to  that  of i t s  current  impor ted competi tors,  a  demand  might  be c rea ted to  reduce  
the recurr ing s tockp ile  o f this  raw mater ia l .  
 
In i t ia l  product  concept  s tud ies wi th potent ia l  consumer  marke ts reveal  tha t  their  indeed may be a  
demand for  a  convenient  “ready to  use”  no mess prawn meat  product   s imilar  to  tha t  o f a  chicken 
loaf or  ro l l  product  in the already d iverse chicken consumer market .  
 
With the ini t ia l  success  of the f ir st  product  p rototypes and the overal l  acceptance  o f the product  
concept  in the consumer  marke t ,  i t  is  fel t  that  fu r ther  marke t  research and product  develop ment  
be undertaken so as to  successful ly produce a  product  which on mass wi l l  receive consumer  
accep tance hence demand,  hence the opportunity  to  ut i l i se  this  abundant  raw mater ia l .  
 
The reco mmendations made in the Product  Development  repor t  to  Aquat ic  Food Marke ting were :  
>  fur ther  work to  opt imise  texture  
>  fur ther  work to  opt imise  the f lavour  prof i le  
>  extensive shel f  l i fe  t r ia l s  to  determine the end point  for  product  qual i ty and  safety.  
 
I t  i s  proposed  tha t  the p roject  work out l ined  in this  current  proposa l  bui ld  on the result s  o f  that  
ear l ier  s tudy to  br ing a  range o f products to  the  point  where  they can be launched  into  the re tai l  
market .   
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O B J E C T I V E S  
 
 
1 .   To ident i fy ideas for  fur ther  p roduct  improvement and  innovation and  develop up  to  three 
prawn knobs,  in a  var iety o f shapes,  f lavours and packaging opt ions  
 
2 .   P r o d u c t  d e f i n i t i o n  f r o m  m a r k e t  a n a l y s i s  
Research o f  the target  market  to  ident i fy speci f ical ly what  the consumer  would want  from such a  
product  concep tual ly.  
 
3 .   D e v e l o p m e n t  o f  p r o d u c t  w h i c h  m e e t s  m a r k e t  c r i t e r i a  
The production o f  a  pro totype that  meets the cr i ter ia  o f  the  consumer marke t  research.  
 
4 .   C o n f i r m a t i o n  o f  m a r k e t  a c c e p t a n c e  o f  f i n a l  p r o d u c t  
Test  market ing o f product  on the consumer to  confirm that  i t  meets in i t ia l  cr i ter ia .  
 
5 .   D e v e l o p m e n t  o f  c o m m e r c i a l  s c a l e  m a n u f a c t u r i n g  p r o c e s s  o f  p r o d u c t  
Defini t ion o f commercia l  production equipment and  processing wi th c reat ion o f  pi lot  product ion 
so as to  access production cos ts ,  qua li ty,  contro l  e tc .  a t  co mmerc ia l  level .  
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M E T H O D S  
 
 
The a im of new product  development i s  to  make a  profi t  by producing a  sa fe qual i ty food 
product  that  meets market  expectat ions and leads to  repeat  sa les.   The p roduct  development 
procedure descr ibed here i s  in tended to  maximise the chance o f success  and  reduce the r i sk o f 
fa i lure,  by breaking the process into  a  ser ies o f stages.   Each stage consis t s  o f a  set  o f 
prescr ibed  and concurrent  ac t ivi t ies and  each s tage i s  mul t i - func tional  to  include technica l  and 
market ing input .   Each s tage i s  preceded by a  "Gate"  which is  a  decision point  des igned as  a  
qua li ty check po ints in the process.   At the complet ion o f each s tage the  Product  Development 
group wi l l  confer  wi th the industry par tner  to  evalua te  result s  before proceeding to  the next  s tep 
in  the  deve lopment process.  
 
The product  development wil l  be acco mplished by fo l lowing the steps outl ined below:  
 
Stage 1  Idea generat ion and  screening  
 (Brainstorming sessions  and product  concept  deve lopment)  

Stage 2  Product  concept  test ing  
 (study of market  consumer,  product  and process)  

Stage 3  Development o f the product  br ie f  
 ( includ ing technica l  and  marke ting and econo mic constra ints)  

Stage 4  Development o f pro totypes  

Stage 5  Testing o f  proto types  
 ( focus groups,  consumer  accep tance panels)  

Stage 6  Development o f the process  
 ( includ ing p i lo t  p lant  and product ion tr ia ls)  

Stage 7  Shel f l i fe  s tudies  

Stage 8  Test  market ing 

Stage 9  Cri t ica l  ana lys is  o f product  and process  

Stage 10  Final  p lanning o f production and market ing  

Stage 11  Final  economic evalua t ion 

Stage 12  Organisat ion o f f inal  launch 

Stage 13  Launching o f the product  on the market  
 
 
Stages 10 –  13 to  be undertaken by the industry par tner .  
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R E S U L T S  A N D  D I S C U S S I O N  
 
 
S T A G E   1  
B r a i n s t o r m i n g  s e s s i o n s  a n d  p r o d u c t  c o n c e p t  d e v e l o p m e n t .  
 
During the middle o f 1997 a bra ins torming sess ion was he ld  wi th  a  number  o f CFT employees to  
consider  possib le  textures,  p rocessing methods and  potential  f lavours for  a  prawn loaf.  
 
Some examples o f current  re tai l  smallgoods were brought  in as prompts to  in i t ia te  discuss ion on 
textures  and f lavour  prof i les.  Some of the d iscussion po ints from the  session are l i s ted be low:   
 
Texture :  
1 .  Use of inject ion cur ing and  vacuum tumbling wi th  STP 
2.  Cut t ing us ing bread sl icers and vacuum tumbling wi th STP 
3.  Course minc ing/bo wl chopping 
4.  Use of f ish  or  sur imi  as par t ia l  subst i tu te / fi l ler  
5 .  Fi l l ing by hand /sausage f i l ler  
6 .  Casing colour  best  b lack 
7 .  Cooking in smokehouse,  water  ba th,  steamer  
8 .  Pre cooked/b lanched prawns,  incorporated into  loaf  immediate ly pr ior  to  f i l l ing casing  
 
Texture types:  
1.  Coarse  minced  
2.  Fine minced  
3.  Medium minced  
4.  Fine matr ix ho lding whole pieces  
5 .  Bologna style  –  Emulsi f ied  
6 .  Loaf style  
7 .  Jel l ied meat  s tyle  
8 .  Pressed ham style  (4  x 4 )  
 
Flavours :  
1 .  Garl ic  and onion 
2 .  Lemon and f ine pepper  
3 .  Sugar  
4 .  Seafood   (prawn)  
5 .  Seasoned  sal t  b lend  
6.  Ginger  
7 .  Dil l  
8 .  Parsley 
9 .  Celery 
10.  Honey 
11.  Capers  
12.  Onion and red /green peppers  
 
Further  examination o f the retai l  de l i  marke t  was conducted  by Marshal  Betze l .  
 
At  the conclus ion o f th is  concept  inves t iga t ion i t  was dec ided more accurate  consumer research 
or  focus  groups  would be required to  fine tune the large number  o f product  concepts canvassed.  
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S T A G E   2  
P r o d u c t  C o n c e p t  t e s t i n g  
 
In October  1998 Aquatic  Food Marke ting commissioned  the  Centre  for  Food Technology to  
conduct  focus group research on a  prawn loaf product .  The research consis ted o f s ix focus 
groups o f seven to  eight  people.  The executive summary and the key findings o f  th is  repor t  are  
out l ined be low.  
 
 
1 .  The overwhelming response by al l  consumers  was that  they enjoy ea t ing seafood and would 

l ike to  eat  more o f i t .  
2 .  The major  factor  inhib i t ing grea ter  consumpt ion is  pr ice and the percept ion qual i ty seafood 

is  d i f f icul t  to  find.  
3 .  The concept  o f  a  prawn loaf rece ived a  favourab le recep tion wi th consumers ,  however ,  the 

fo l lo wing concerns were  raised :  
A.  What percentage prawn content  would be used?  
B.  The qua li ty o f the prawn meat  being used  
C.  What other  “addi t ives” would be in the product?  

4 .  The major i ty o f consumers imagined they would  replace exist ing sl iced  meats for  the  prawn 
loaf on the ir  sandwiches .  

5 .  Consumers want  to  be able  to  buy the product  in two fo rms –  a  ro l l ,  to  be s l iced to  a  des ired 
thickness and a lso  in pre-s l iced packs .  

6 .  A chunky prawn texture was  desirable .  
7 .  I t  must  have a  natural  prawn f lavour  wi th no added flavours such as lemon pepper .  
8 .  The re tai l  asking pr ice for  the prawn loaf i s  expected  to  be around $15 /kg.  
 
 
S T A G E  3  
D e v e l o p m e n t  o f  t h e  p r o d u c t  b r i e f  
 
As a  consequence  o f th is  consumer research a  new technica l  br ie f for  the optimisa t ion o f  the  
product  concep t ,  based on the conclus ions  drawn fro m the  focus groups was  draf ted.   I t  was 
based  on the lates t  re levant  consumer,  technica l  and  marke ting informat ion at  the t ime.  
 
1.   Product  descr iption :  Pasteur ised chil led sl iceable prawn ro l l ,  wi th a  fresh cooked prawn 
f lavour  and  a  high prawn meat  content .   No added flavours.   Appearance o f the cut  rol l  or  sl ices 
must  be whi te  wi th visib le  pieces o f  prawn meat  (some pink par t ic les)  to  enhance the percept ion 
of a  fresh cooked prawn product .   Texture must  ref lect  the sensory at tr ibutes o f fresh cooked 
prawns.  
 
2.   Presentat ion:  Pre sl iced and pre packaged fo r  enter ta ining and as a  whole  rol l  for  
sand wiches and for  use in pas ta  and salads .  
 
3.   Target  market :  Double income households.  (Mixed  gender  aged 35-50 years) .  
Potential  marke t  for  females aged 18 -35 years without  chi ldren at  home.  
 
4.   Labell ing c laims :  Ingred ient  l i s t  must  conta in prawn meat  as major  ingred ient .    
 
5.   Target  reta i l  pr ice :  $15 to  $20 per  kg.   The reta i l  pr ice should be quoted on a  250g basis .  
(Final  formula t ion cost  wi l l  depend on f ina l  prawn content)  
 
6.   Co mpetit ion:  Up  marke t  sl iced  meat  eg turkey rol l  and ham.  
 
7.   Shelf  l i fe:  Approximate ly 3  months  at  4°C storage.    
 
8.   Packaging :  P las t ic  cas ings  to  al lo w pas teur isa t ion to  80°C interna l  tempera ture and easy 
sl ic ing.  
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9.   Pack size :  Pre sl iced  packs and whole rol l s .  
 
10.   Process ing  requirements:  Produce a  prawn meat /  b inder  mix (vacuum mixing may be 
necessary)  to  be f i l led  into  plas t ic  cas ings  and then s team pasteur ised to  an interna l  temperature 
of 80 o C and s tored and  dis tr ibuted at  4°C.  
 
11.   Fol low up eva luation :  Focus groups to  eva luate  the proposed f ina l  product  in proposed 
packaging and consumer  accep tance panels to  evalua te  the sensory character is t ics o f the 
proposed f ina l  formula t ion.  
 
 
S T A G E  4  
P r o t o t y p e  D e v e l o p m e n t  
 
From previous development work conducted during 1997 the fo l lo wing formula t ion and 
process ing methods were estab li shed .    
 

Ingredients  50% Prawn meat -  
no f lavour  

 % 
minced prawns  50.00 

soy i so la te  5 .00 

sa l t  0 .80 

Fr igex 5 .00 

sugar  0 .30 

lemon juice  0 .20 

vegetab le o i l  4 .00 

egg whi te  1 .00 

iced water  33.70 
  

TOTAL 100.00% 

 
Method: 
 

•  Head and tai l  frozen prawns  
•  De-vein prawns when par t ia l ly defrosted  
•  After  de-ve ining place p rawns in  chi l ler  
•  Mince prawns in Kenwood mincer  using p late  with 7  mm diameter  ho les  
•  Chi l l  prawns  
•  Weigh out  ingredients  
•  Add minced prawns to  bowl chopper  a long wi th iced water  and sal t  
•  Mix for  to tal  3  minutes  
•  Add a l l  o ther  ingred ients  
•  Mix for  to tal  5  minutes  
•  Scrape down bowl  to  ensure thorough mixing o f  ingred ients  
•  Transfer  mix to  fi l le r  
•  Fi l l  mix into  casing 
•  Transfer  f i l led  casings to  steamer  
•  Steam cook unt i l  an in te rna l  temperature o f 85 o C is  reached     (probe in centre  o f log)  
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•  Hold 85 o C for  5  minutes  
•  Rapidly chi l l  the product  by placing in iced  water  
•  Store a t  4 o C 

 
Afte r  the  reco mmendations o f the focus  groups  the fo l lo wing areas o f improvement over  this  
previous development work were required:  
 
1 .  An expecta t ion by the consumer  tha t  an up  market  prawn loaf must  have  high prawn content  

wi th  a  visual ly a t tract ive chunky prawn texture  
2 .  Improve the sl iceabi l i ty of the prawn loaf to  a l low easy use  for  both the  consumer and del i  

personnel  so  sl ices o f  varying thicknesses can be  produced.  
3 .  The prawn loaf must  have a  dis t inct  prawn f lavour  wi th no added f lavour ings  such as lemon 

pepper .  
 
 
T e x t u r e  I m p r o v e m e n t  
 
To assess the sui tab il i ty  of severa l  b ind ing sys tems a t  once,  a  s tandard bench sca le  method was 
developed  to  el iminate  the product ion o f mul t iple  batches o f prawn loaf in  the  ear ly stages o f 
the projec t .   The a im of th is exercise was to  examine the ge l l ing strength o f severa l  b inder  
sys tems and then to  apply these f indings to  fur ther  product ion tr ia l s .  
 
Table  1:   Trial  o f  Gel  Systems  
 
Tr ial  
No.  

ME9111  ME2263  Alacen 
132 

LBG Firmtex Egg White  
Powder  

W&W 
WG2000  

W&W 
PT200 

1 2 .0  
 (1%)  

-  4 .0g  
(2%)  

-  4 .0g  
(2%)  

 
-  

 
-  

 

2   
-  

2 .0g  
(1%)  

4.0g  
(2%)  

 
-  

4 .0g  
(2%)  

 
-  

 
-  

 

3  1 .0g  
(0 .5%)  

1.0g  
(0 .5%)  

4.0g  
(2%)  

 
-  

4 .0g  
(2%)  

 
-  

 
-  

 

4  1 .0g  
(0 .5%)  

 
  

4 .0g  
(2%)  

0.6g  
(0 .3%)  

4.0g  
(2%)  

 
-  

 
-  

 

5  2 .0g  
(1%)  

 
-  

  
-  

 
-  

8 .0g  
(4%)  

 
-  

 
-  

 

6  2 .0g  
(1%)  

 8 .0g  
(4%)  

 
-  

  
-  

 
-  

 
-  

 

7  2 .0g 
 (1%)  

  
-  

 
-   

 
-  

4 .0g  
(2%)  

4.0g  
(2%)  

 
-  

 

8    4 .0g  
(2%)  

 
-  

4 .0g  
(2%)  

 2 .0g 
(1%)  

 

9  
  4 .0g  

(2%)  
 
-  

4 .0g  
(2%)  

  2 .0g 
(1%)+ 

0.3g KCL 

10   4 .0g  
(2%)  

0.6g 
(0 .3%)  

4.0g  
(2%)  

 2 .0g 
(1%)  

 

11   4 .0g 
(2%)  

0.6g 
(0 .3%)  

4 .0g 
(0 .3%)  

  2 .0g 
(1%)  

NB: 4g (2%) of  sal t  and 3g (1 .5%) of  sugar  are  added to  each tr ia l  to  d isperse gums.  
Gelcar in ME9111:  Kappa Carrageenan;   Firmtex:  Modif ied Maize Starch 
Gelcar in ME2263:  Iota  Carrageenan;   WG2000:  Pure kappa carrageenan 
Alacen 132 :   Milk  Prote in;    PT200: Unref ined kappa carrageenan 
LBG:    Locust  Bean Gum;  
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Method: 
 
1.   Weigh al l  dry ingred ients into  a  beaker .  Mix dry ingred ients thoroughly.  
2 .  Add co ld water  to  200ml mark and st i r  ingredients o ff  the bot tom of the  beaker .   
3 .  Make sure  there i s  no  gum s t i l l  on the bo tto m.  
4 .  Heat to  85 o C under  constant  agi ta t ion.  
5 .  Store in chi l ler  overnight .  
 
The resul t s  o f this  t r ia l  are  out l ined be low:  
 
 
Table  2:  Co mparison of  Gel Systems  
 

Trial  
Number 

Texture  
(mushy/f irm/rubbery)  

Sl iceable  
(yes /no)  

Other co mments  

 
1  
 

 
Firm 

 
Yes  

Gel  squashes  eas i ly under  pressure.  

 
2  
 

 
Mush 

 
No  

 
No rea l  ge l  formed.  

 
3  
 

 
Fai r ly mushy 

 
No  

 
Sl ight  gel .  

 
4  
 

 
Firm 

 
Yes  

 
As per  1  

 
5  
 

 
Firm 

 
Yes  

 
As per  1 .  Opaque.  

 
6  
 

 
Very Firm 

 
Yes  

Very whi te .   S trong ge l  but  br i t t le  and 
snaps eas i ly.   

 
7  
 

 
Fai r ly f i rm 

 
Yes  

Par t icula te  in ge l  not  d issolved .  

 
8  
 

 
Very f irm 

 
Yes  

 
Strong gel .  

 
9  
 

 
Firm 

 
Yes  

 
Same as 1 .  

 
10 

 

 
Very Firm 

 
Yes  

Very strong gel  wi th more flexibi l i ty 
than 8 .  

 
11 

 

 
Firm 

 
Yes  

 
Same as 1 .  

 
The conclusions ga ined from this t r ia l  were:  
 
1 .  Trial  number  10 was  the  bes t  as i t  produced a  strong f lexible  gel  wi th good sl iceabi l i ty.   
2 .  The add it ion o f Locust  bean gum over  t r ia l  8  improved  the  s trength and f lexib i l i ty o f the 

ge l  sys tem.    
3 .  I t  was  also  s igni f icant  to  no te the f irmness and whi teness o f t r ia l  number  6  wi th 4% Alacen 

132.  
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The resul t s  o f these prel iminary tr ia ls  gave a  good indicat ion to  which gel l ing sys tems had the 
potent ia l  to  create  the texture required  in the prawn loaf.    
To begin to  improve the  texture o f the prawn loaf  a  ser ies o f t r ia l s  was conducted  us ing a  range  
of f i l ler s  and  binders .  A l i st  o f the tr ia ls  i s  shown belo w:  
 
 
Table  3:  Texture Improvement Tria ls  
 

Ingredient  Sample 
1  

Sample 
2  

Sample 
3  

Sample 
4  

Sample 
5  

Sample 
6  

Sample 
7  

Prawn 50.0  50.0  50.0  50.0  50.0  50.0  56.6  
Fish (Hoki)  0 .0  0 .0  0 .0  20.0  20.0  20.0  22.6  
Surimi  20.0  20.0  20.0  0 .0  0 .0  0 .0  0 .0  
Sal t  2 .0  2 .0  2 .0  2 .0  2 .0  2 .0  2 .2  
STPP 0.3  0 .3  0 .3  0 .3  0 .3  0 .3  0 .3  
Sugar  1 .5  1 .5  1 .5  1 .5  1 .5  1 .5  1 .7  
Sodium erythorbate  .005 .005 .005 .005 0.05 0 .05 0 .05 
MSG 0.3  0 .3  0 .3  0 .3  0 .3  0 .3  1 .1  
Canola o i l  1 .0  1 .0  1 .0  1 .0  1 .0  1 .0  1 .1  
Water  18.0  18.0  18.0  18.0  18.0  18.0  11.2  
Firmtex 3 .0  3 .0  3 .0  3 .0  3 .0  6 .0  0 .0  
ME 9111  0.7  0 .7  0 .7  0 .7  0 .7  0 .7  0 .8  
Sodium case ina te  3 .0        
Soy i so late   3 .0       
Sur imi  p lus     3 .0     
Alacen 895    3 .0      
Protex     3 .0    

 
Firmtex:   Modif ied maize starch 
Gelcar in ME 9111:  Carrageenan 
Sodium case ina te:  Milk  prote in  
Soy i so late:   Soy bean protein  
Surimi  Plus :   Milk  prote in  
Alacen 895 :   Whey prote in concentrate  
Protex:    Potato  Fibre  
 
The method used for  the  product ion o f these tr ia ls  i s  l i s ted  belo w:  
 
1 .  Chop ha l f the prawns into  1  cm cubes  
2 .  Dissolve  STPP into  tap water  (5%) when d isso lved then add sa l t  and dissolve  
3 .  Emulsi fy f i sh and the remainder  o f the prawns unt i l  paste  
4 .  Mix f ish ,  prawns (diced and  paste) ,  sal t  and  STTP in  Kenwood mixer  on minimum set t ing 

for  5  minutes using K beater  
5 .  Dissolve  sugar  and s tarch into  the remaining chi l led water  (6%)  
6.  Add to  mix 
7 .  Dry blend carrageenan (ME9111) ,  and  sur imi  plus  
8 .  Add s lowly to  mix and mix for  5  minutes  
9 .  Refr igerate  for  30 minutes  
10.  Fi l l  into  110 mm diameter  PVC casing us ing water  pressure sausage f i l ler .  
11.  Si t  overnight  in fr idge.  
12.  Steam cook for  60 minutes.  Probe tempera ture o f  product  must  reach a  min.  80 °C 
13.  Place in ice water  
14.  Refr igerate  48 hours pr ior  to  inspect ion.  
 
The resul t s  o f these tr ia l s  are  l i s ted  belo w:  
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Table  4:  Texture Co mparisons  
 

Sample Number Evaluat ion Co mments  

1 Product  too dark due  to  sur imi.  Unattract ive appearance.   
 

2  Soy i so late  gave the loaf a  grey appearance .  
 

3  Loaf l ighter  in  colour  from Alacen 895 ,  but  not  bound that  well .  
 

4  Good co lour  and appearance,  good s l iceab il i ty.  
Well  bound .  

5  Firm s truc ture,  colour  too dark due to  potato  f ibre.  
 

6  Loaf qui te  f i rm but  tacky and mois t  to  touch.  
 

7  Unacceptable  appearance.  So me pockets o f gum wi thin loaf.  Texture 
OK.  

 
A photo o f  the  outco me of these tr ia l s  is  sho wn in  Appendix 3 .  
 
 
Conclusions from these  tr ia l s  showed  a co mbina tion o f kappa carrageenan,  
Firmtex and sur imi  p lus produced the best  textural  and appearance character is t ics for  a  prawn 
loaf.  ( see Tria l  7 ,  Sample 4  in appendix 3)  
 
The signi f icance  o f carrageenan in the overal l  textural  improvement o f the prawn loaf  meant  a  
ser ies o f t r ia l s  was conducted to  de termine the rela t ionship  between kappa and io ta  carageenan.  
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Table  5:  Carrageenan Comparison tria ls  
 

Ingredient  Trial  A 
(%) 

Trial  B  
(%)  

Trial  C 
(%) 

Prawn 60.0 60.0  60.0  

Fish (Hoki)  14.0  14.0  14.0  

Surimi  ( reta i l)  1 .0  1 .0  1 .0  

Sal t  2 .0  2 .0  2 .0  

STPP 0.3  0 .3  0 .3  

Sugar  1 .5  1 .5  1 .5  

Firmtex 2 .0  2 .0  2 .0  

ME 2263 (Io ta)  0 .0  0 .1  0 .2  

ME 9111 (Kappa)  0 .6  0 .5  0 .4  

Water  14.5  14.5  14.5  

Surimi  p lus  2 .0  2 .0  2 .0  

Canola o i l  2 .0  2 .0  2 .0  

Sodium erythorbate  0 .05 0 .005 0.005 

Total  100.0 99.9  99.9  
 
 
The resul t s  o f the tr ia l s  are  tabled be low:  
 
 
Table  6:  Evaluat ion of  Carrageenan Co mparisons  
 

Trial  
Number 

% 
kappa 

% iota  Evaluat ion Co mments  

A 100% 0% Texture  qui te  f i rm,  average sl iceabi l i ty.  

B 83% 17% Texture  sof t ,  poor  s l iceabil i ty.  

C 67% 33% Texture  sof t  and  mushy,  Poor  sl iceabi l i ty  

 
The nega tive impact  on the texture o f the prawn loaf us ing io ta  carrageenan indica ted that  any 
fur ther  t r ia l s  would use  kappa carrageenan exclusively.  
 
The next  ser ies  o f t r ia l s  continued to  aim to  improve  the  texture and sl iceabi l i ty o f the prawn 
loaf.   I t  was a lso de termined that  a  more  s impli f ied production method should be invest iga ted to  
al lo w eas ier  p roduct ion when ful l  scale  up tr ia ls  are  under taken.    
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The formulat ions and method for  this  t r ia l  are  sho wn be low:   
 
Table  7:  Sl iceabi l ity  Trials  
 

Ingredient  Trial  13A 
(%) 

Trial  13B 
(%) 

Trial  13C 
(%) 

Prawn 60.0  60.0  58.9  
Fish (Ni le  Perch)  14.5  14.5  14.4  
Sal t  2 .0  2 .0  2 .0  
STPP 0.3  0 .3  0 .3  
Sugar  1 .5  1 .5  1 .5  
Firmtex 2 .0  2 .0  2 .0  
Gelcar in ME9111  0.8  0 .8  0 .8  
Locust  Bean Gum 0.3  0 .3  0 .3  
Water  14.3  14.3  14.1  
Alacen 132  2.0  2 .0  3 .9  
Canola o i l  2 .0  2 .0  2 .0  
Sodium erythorbate  0 .05 0 .05 0 .05 
Total  100 100 100 

 
1 .  Dry mix Gelcar in ME9111 and Locust  bean gum wi th sal t ,  sugar ,  f i rmtex,  a lacen 132,  

erythorba te  and STPP.  
2 .  Add water  and o i l  and mix well .  
 

Tr ial  13A 
 
3 .  Mince finely 50% of  the  f i sh in a  small  k i tchen blender  (“oscar”) .  
4 .  Dice 100% of the prawns and the remainder  o f  the f i sh into  chunks o r  pieces using 

a  commercial  s ize d icer  (“robot  coupe”)  
5 .  Add diced prawns and minced f i sh to  vacuum tumbler .  
 
Note ;  keep ice water  in tumbler  pr ior  to  mixing product  to  keep  cool .  
 
6 .  Slo wly add gum and water  mix.  (s teps 1  & 2)  
7 .  Mix for  15 min at  45kpa  
8 .  Reverse tumbler  and mix for  a  fur ther  15 minutes.  
9 .  Fi l l  into  110 mm SC moisture proof casing.   
10.  Cook to  80 o C internal .  
 

Tr ial  13B & C 
 
1 .  Mince a l l  the f i sh (100%) and  360g prawns (20%) in smal l  oscar .  
2 .  Dice remainder  o f prawns (80%) into  chunks o r  pieces.  ( robot  coupe)  
3 .  Add diced prawns and chopped  fi sh and  prawns to  vacuum tumbler .  

Note ;  keep ice water  in tumbler  pr ior  to  mixing product  to  keep  cool .  
4 .  Slo wly add gum and water  mix.  (s teps 1  & 2)  
5 .  Mix for  15 min at  45kpa  
6 .  Reverse tumbler  and mix for  a  fur ther  15 min.  
7 .  Fi l l  into  110 mm SC moisture proof casing.   
9 .   Cook to  80 o C interna l .  
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The resul t s  o f this  t r ia l  are  out l ined be low;  
 
Table  8:   Sl iceabil i ty  Comparisons  
 

Trial  
Number 

Texture  Appearance  

A Firm texture,  reasonab le  
sl iceabi l i ty,  Some breakdown on 
the edges  o f the loaf.  
 

P ieces o f f i sh appear  greyish in colour .  
Chunky appearance.  
 

B Firm texture,  good sl iceabil i ty.  
 

More uni form appearance.  

C Very f irm texture,  exce l lent  
sl iceabi l i ty 
 

More uni form appearance 

 
 
Photos o f the resul ts  o f  th is  t r ia l  are  shown in Appendix 4 .  
 
 
T r i a l  p r o d u c t i o n  
 
The manufactur ing process was constant ly be ing re fined  throughout the many formulat ions 
tr ia led.   The deve lopment  o f the fol lowing process achieved the bes t  resul t s  and was successful  
in  producing the most  acceptable prawn loaf:  
 
1 .  Premix the gums,  sa l t ,  f i rmtex,  a lacen 132 ,  STPP,  sugar ,  and erythorbate .  
2 .  Add water  and o i l  to  dry blend and  mix well .  
3 .  Mince 100% of the f ish and  20% of  the prawns.  ( thawed to  approx.  0 °C.)  
4 .  Dice the remainder  o f the prawns (80%).  (which have been thawed to  approx.  0 °C)  
5.  Add a l l  ingred ients to  the vacuum tumbler  and mix for  30min a t  45kpa.  
6 .  Fi l l  into  a  mois ture p roof casing.  
7 .  Steam cook to  a  minimum 80 o C internal  tempera ture.  
 
A descr ipt ion o f the bench scale  equipment used  for  these  tr ia l s  i s  as fo l lows  
 
Sunbeam Oscar  Blender  Model  AC-LC 
Robot  Coupe Sl icer  –  SA CL.50A  92/05352  
Vacuum Tumbler  –  Lindgren 20L Vacuum Paddle Blender  
 
A flo w diagram of the p roduction process for  the prawn log i s  sho wn over  the  page.   The major  
cr i t ical  contro l  points fo r  the safe manufac ture o f the prawn loaf are   
 
1 .  The moni tor ing o f the interna l  temperature  o f the loaf  dur ing cooking in  each batch 

produced using a  temperature probe.   Ensur ing the loaf  has reached a  minimum of 80 o C core  
temperature wi l l  reduce potent ia l  microbio logica l  hazards  from occurr ing and enab le a  four  
month shel f  l i fe  at  re fr igerat ion temperatures.  

 
2 .  The moni tor ing o f the interna l  temperature  a f ter  cooking i s  a l so  cr i t ical .   Rap id coo ling 

immediately a fter  cooking and chi l l ing overnight  at  0°C wi l l  ensure the prawn loaf has 
minimal po tentia l  to  become microbio logical ly unsafe.   
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PROPOSED PROCESS FLOW  
BENCH SCALE PRODUCTION OF THE PRAWN LOAF 

 
 
 

Weigh out  and dry b lend  the  
Gums,  fi rmtex,  sal t ,  a lacen 132,  

STPP,  sugar  and erythorbate  
 
 
 
 
 
 
 

Add water  and o i l  to  the  dry b lend.  
 

 
 
 
 
 Mince 100% fish and 20% prawns.   
Dice remainder  o f prawns (1cm cubed)   
 
 

Combine a l l  seafood and  al l  
Ingredients in vacuum tumbler  

 
 
 
 
 

Fi l l  into  moisture proof cas ing and  cl ip  ends.  
 
 

 
 

Steam cook to  a  minimum 
core temperature o f 80°C.  

(CRITICAL CONTROL POINT) 
 
 

 
Immediate ly chil l  cooked loaf  

and  s tore overnight  a t  0°C - 2°C.  
(CRITICAL CONTROL POINT) 
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Packaging  Specif icat ions:  
 
The consumer  research out l ined that  ini t ia l ly the prawn loaf  should be  ava ilable  in a  chub 
format to  be purchased whole  or  sl iced from the  supermarke t  de l i .   The focus groups also 
suggested a t  the future potent ia l  o f the prawn loaf to  be p resented as a  pre packed  s l iced 
product  that  could  be launched a t  a  la ter  date .   The tr ia l  product  was  deve loped in 110mm (lay-
f lat  d iameter)  stable  ca l ibre mois ture  proof cas ing fro m Micr is  Packaging.  
(see appendix 7  for  the  spec i fica t ion o f  th is  cas ing) .   This packaging method can be s imply 
al tered by changing the diameter  o f  the  cas ing to  produce d i fferent  d iameters for  di f ferent  meal  
occasions.  (e  g;  sandwiches or  appeti sers) .   
 
 
Ingredient  List  
 
The ingredient  l i s t  to  be  shown on the side  o f the packaging is  as fol lows:  
 
 

Prawns,  F ish,  Whey Pro tein Concentra te ,  Canola  Oi l ,  Modif ied Starch (1422) ,    
Sal t ,  Sugar ,  Vegetable Gums (407,  410) ,  Mineral  sa l t  (451) ,  

Ant ioxidant  (316) ,  Water  Added.  
 
 
Raw Material  Costs  
 
Appendix 5  out l ines the raw mater ia l  cos ts  and supp lier s o f  the  raw mater ials  fo r  the  final  t r ia l  
formula t ion.  
 
 
Raw Material  Spec if icat ions  
 
Appendix 7  contains speci fica t ions o f the cr i t ica l  raw mater ials  used  in the formulat ion.  
 
 
Finished Product  Speci f icat ions  
 
 Moisture Content   74% - 76% 
 
 Sal t  Content    1 .8% - 1 .9% 
 

Use by da te    120days (4°C or  belo w)  
 
 Product  Diameter   Approx.  75mm 
 

Colour  Characte r i st ics  Whi t i sh,  cream co lour  with p ink flecks throughout .   
 
 Flavour  Character i st ics  Clean,  natural  prawn/seafood  flavour .   
 
 Texture  charac ter i s t ics  Tender ,  j uicy,  not  too rubbery to  b i te .   Some larger   

p ieces o f  prawns visib le .  
 
 Sl iceabi l i ty    Abi l i ty to  be sl iced thinly.  (approx.  2mm)  
 
 Marke ting At tr ibutes   No ar t i f ic ial  colours or  f lavours.   
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P r e l i m i n a r y  S h e l f  L i f e  E v a l u a t i o n  
 
To examine the expec ted she l f l i fe  o f the prawn loaf a  rep lica o f the most  successful  p revious tr ia l  (13C) was  manufactured in a  6  ki lo  
batch.   The samples produced were s tored a t  4 o C and  10 o C for  a  per iod of 4  months wi th microb iologica l  and sensory test ing conducted  at  1  
month intervals.   Reference samples were also kept  dur ing this  per iod and sto red a t  –18o C.  The result s  o f the she l f l i fe  t r ia l s  are  shown 
below:  
 
As sho wn from the resul ts  o f  the shel f  l i fe  t r ia l s  the prawn loaf could safe ly be  s tored for  a  per iod of 4  months or  120  days at  or  belo w 
4oC.  So me degrada tion of the prawn f lavour  and texture occurred at  the  4  month per iod par t icular ly a t  the abuse  temperature o f  10 o C.   At 
no stage dur ing the 4  month tr ia l  was the p rawn loaf found  to  be microb iologica l ly unsafe.  
 
 
Table  9   Chemica l  and Microbio logical  result s  
 

Sample 
point  

Storage  
Temperature  

Salt  per 
100gram 

Moisture per 
100gram 

Standard Plate  
Count per  
gram 

Lact ic  Acid 
Bacteria  per 
gram 

Psychrotrophic 
Bacteria  per 
gram 

Anaerobic  
bacteria  per 
gram 

Ini t ia l  Fresh 1 .85% 75.2% <100 <100 <100 <100 

1 month 4oC Not tested  Not tested  <100 <100 <100 <100 

 10 oC Not tested  Not tested  <100 <100 <100 <100 

2 months  4oC Not tested  75.6% <100 <100 Not tested  Not tested  

 10 oC Not tested  75.7% 200 <100 Not tested  Not tested  

3  months  4oC Not tested  Not tested  <100 <100 <100 <100 

 10 oC Not tested  Not tested  <100 <100 <100 <100 

4 months  4oC Not tested  Not tested  <100 <100 <100 <100 

 10 oC Not tested  Not tested  <100 <100 <100 <100 
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Table  10:   Result s of  Sensory Assessment of  Prawn Log  
 
 

Sample 
Point  

Storage  
temperature  

Visible  Mould/  Colour  
changes  

Aro ma Texture  Flavour  

Ini t ia l  Fresh No mould ;  good whi t i sh  
colour  wi th sl ight  specks 
of p ink and some 
evidence o f prawn/f i sh 
pieces  

Strong seafood aroma; 
very pleasant  

Good; f i rm;  mois t ;  
s l ices easi ly  

Good prawn flavour;  
qui te  s trong and  
pleasant  

1  month 4oC No mould ;  co lour  good;  
unchanged fro m cont rol  

Mild  seafood aroma Firm,  sl iceab le ;  good  Del ica te  p rawn/  f ish  
f lavour  

 10oC No mould ;  co lour  good;  
unchanged fro m cont rol  

Mild  seafood aroma As above  Stronger  fi sh f lavour  

2  months  4oC No mould ;  co lour  
unchanged;  good  

Good; medium prawn 
aroma 

Good; moist  and soft  Good prawn flavour;  
qui te  s trong 

 10oC No mould ;  co lour  
unchanged;  good  

Good; sl ight ly less  
prawn aroma than 4 o C 

Drier ;  f i rmer  than 4 o C 
Sl ices thinner  

OK, but  no t  as fresh 
prawn f lavour ;  
STILL ACCEPTABLE 

3 months  4oC No mould ;  co lour  
unchanged;  good  

Mild  prawn aroma  Good,  fi rm,  easy s l ic ing Good flavour;  no t  as 
strong 

 10oC No mould ,  unchanged 
colour  

Stronger  seafood  aroma;  
f ishy 

St i l l  f i rm but  no t  as f i rm 
as 4 o C 

STILL ACCEPTABLE 

Not as p leasant  as  4o C 
but  JUST 
ACCEPTABLE 

4 months  4oC No mould ;  no changes 
apparent  

Very faint  prawn odour  Good; easy sl ic ing;  f i rm 
but  s l ightly dry 

Odd tas te less  type  
f lavour ,  no t  a t  a l l  p rawn 
l ike-  JUST 
ACCEPTABLE 

 10oC No mould , ;  no changes 
apparent  

Sl ight ly stronger  odour  
but  not  as  s trong as 

or igina l  

Good; easy sl ic ing;  f i rm Very b land;  undesirable  
odd after tas te;  
NOT ACCEPTABLE 
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B E N E F I T S  
 
 
The advantages o f  th is  work are that  
 
1 .  a currently under  ut i l i sed resource i s  turned into  a  value added product  wi th  wide marke t  

accep tance and,  
2 .  a new product  concep t  i s  in troduced into  the marke t  that  sa t i s f ies the marke t  for  

convenience,  f lavour ,  va lue and nutr i t ional  benef i t s .  
 
 
 
F U R T H E R  D E V E L O P M E N T  
 
 
To ful ly implement a  chil led pas teur ised prawn loaf into  the reta i l  market  fur ther  work is  
required in conjunc tion wi th  the  industry par tner .   The s teps remaining to  achieve successful  
implementat ion include:  
 
1 .  Scale up to  ful l  s ize p roduction batches ut i l i s ing equipment and  fac i l i t ies suppl ied by 

Aquat ic  Food Marke ting.   This would be required to  opt imise both the formula t ion and 
manufac tur ing p rocesses .  

2 .  Final  she l f l i fe  eva lua t ion.  
3 .  Test  Marke ting ( see appendix 6  for  the Proposa l  for consumer acceptance  evaluat ion of  a  

prawn loaf)  
4 .  Final  p lanning of production and market ing 
5 .  Final  economic evalua t ion 
6 .  Organisat ion o f f inal  launch 
7.  Launching of the product  on the market .  
 
 
As outl ined ear l ie r  in th is  report  the  lack o f production fac i l i t ies has impeded the progression o f 
these f inal  s teps and  consequently prevented the f inal  implementa t ion o f  the prawn loaf to  the 
reta i l  marke t .    
 
The project  has comple ted three o f the f ive object ives  and has successful ly produced a  t r ia l  
formula t ion and product ion methodology for  a  p rawn loaf.   The fur ther  dissemina tion o f  th is  
work now l ies in the hands o f the industry par tner  who holds a  12 month sunset  c lause a t  the 
release o f this  repor t .   This al lows the exploi ta t ion o f the data  contained  in th is  repor t  for  
commerc ia l  purposes.   
 
I t  has a lso  been recommended that  contract  manufacture o f the product  by an establ ished 
smallgoods producer  be considered rather  than ini t ia l  inves tment in new plant  and equipment.  
  
I f  a t  the end of this  12 month per iod no act ivi t ies toward commerc ia l i sa t ion have been made by 
the industry par tner ,  the  releas ing o f this  information to  o ther  processors or  manufac turers   
is  recommended.
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C O N C L U S I O N  
 
 
The product  deve lopment o f a  chi l led pasteur ised prawn loaf consisted o f up to  9  s tages from 
idea genera t ion to  test  market ing and  product ion tr ia l s .   Despi te  the wi l l ingness o f the Centre  
for  Food Technology to  see  al l  s tages through to  comple t ion,  fur ther  work was impeded due to  
reasons tha t  have been deta i led  previously.  The stages o f the projec t  successful ly completed 
include:  
 
1 .  Idea generat ion and  screening 
2 .  Product  concept  test ing 
3 .  Development o f the product  br ie f  
4 .  Development o f pro totype 
  
 
The ul t imate outco me of  this  projec t  i s  the successful  develop ment  o f a  p rawn loaf pro totype 
ut i l i s ing the sof t  and broken green p rawns fro m Aquatic  Food Market ing.   The value  adding o f 
an under  ut i l i sed resource to  p roduce a  high qua li ty,  innovat ive seafood product  has been 
successful ly achieved.  
 
The final  t r ia l  fo rmula t ion o f the p rototype prawn loaf as shown belo w was  achieved through 
signi ficant  deve lopment  work invest igat ing up to  20 di fferent  b inders to  product  the op timum 
texture and b i te  in  the  fina l  product .   This extensive tr ia l  work produced  a  product  wi th a  
dis t inct ive prawn f lavour  and aroma,  and exce llent  s l iceab il i ty.   The  benefi t s  integra ted into  the 
product  include tas te ,  convenience,  no ar t i fic ia l  colours or  f lavours,  and ease o f sl ic ing.     
The pre l iminary she l f l i fe  t r ia l s  a l so  proved a more than acceptable shel f l i fe  o f 4  months a t   
4  °c or  belo w was a t ta inable wi thout  compromise to  texture and  flavour .  
 
The project  to  this  po int  has succeeded to  value add to  an under  ut i l i sed resource and  produce  a  
product  wi th a  high degree o f po tent ia l  for  success in the retai l  market .   
 

Trial  formulation of  the prototype Prawn Loaf  
 

Ingredient  (%)  

Prawns 55.00 
Fish (Ni le  Perch)  16.00 
Sal t  1 .80 
Sodium tr ipolyphosphate  0 .30 
Sugar  1 .50 
Firmtex 2 .00 
Gelcar in ME9111  0.80 
Locust  Bean Gum 0.30 
Water  16.20 
Alacen 132  4.00 
Canola o i l  2 .00 
Sodium erythorbate  0 .100 
Total  100% 
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A P P E N D I X  1  
 
 
The FRDC's propor t ion of o wnership  o f the project  intel lec tua l  proper ty ,  based on this  
applicat ion or  unless otherwise just i fied,  wi l l  be 55.2%.  
Aquat ic  Food Marke ting have an assured 12 months at  the release o f this  report  to  
commerc ia l i se  the f indings o f this  research.  
 
 
A P P E N D I X  2  
 
 
The pr incipa l  invest igator  of  th is  report  would l ike to  thank the  fol lowing people for  their  help  
in  complet ing this  project .  
 
 
Marshal  Betzel   Managing Director  
    Aquat ic  Food Marke ting 
 
Jason Hancock  Senior  Food  Technologist  
    Centre  for  Food  Technology 
 
Chr is  Gore    Ass is tant  Senior  Labora tory Technic ian 
    Centre  for  Food  Technology 
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A P P E N D I X  3  
 
 
Tr ial  7 :  Co mparison o f  f i l ler s  
 

 
 
 
 
 
Tr ial  7   Sample 4  
Surimi  Plus /Firmtex/  Kappa carageenan 
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Tr ial  13 A 
 

 
 
 
Tr ial  13 B  
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Tr ial  13 C 
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Raw Material  Cost ing as at  October 1999.  
 

Ingredient  Raw materia l  cost  
per  kg  

($)  

% Cost  per Kg of  
f in ished product   

($)   
Prawns 13.80 55.0  7.59 
Fish (Ni le  Perch)  6.20 16.0  0.99 
Sal t  ( f ine)  0.36 1.8 0.006 
STPP 1.92 0.3 0.006 
Sugar  1.17 1.5 0.018 
Firmtex 2.40 2.0 0.048 
Gelcar in ME 9111  23.50 0.8 0.188 
Locust  Bean Gum 15.00 0.3 0.045 
Water  -  16.2  -  
Alacen 132  6.92 4.0 0.277 
Canola o i l  3.14 2.0 0.063 
Sodium erythorbate  9.75 0.10 0.010 
  

TOTAL 
  

100 
 

$9.24/Kg 
 

 
 
 
Raw Material  Suppl iers  
 

Raw Material  Company Contact  

Firmtex Nat iona l  S tarch & Chemica l  Melanie  Spaggiar i  
Ph:  02-9838  6026  

Alacen 132  New Zealand Milk Products  Tony Kirby-Lewis  
Ph:  03-9755  5033  

Locust  Bean Gum Woods and Woods  Richard Moore  
Ph:  07-5547  5233  

Gelcar in ME 9111  Swif t  & Co  Jacqui  Helkin  
Ph:  07-3267  6700  

 
NB: The spec i ficat ions for  these raw mater ials  a re  sho wn in Appendix 7 .  
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Proposa l  for consumer acceptance evaluation of  a  prawn loaf .  
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Fol lowing are the company speci f ica t ions o f the raw mater ia ls  used in  the fina l  formula t ion o f  
the prawn loaf:  
 
 
1 .   National  Starch  -   Fi rm-tex,   
 
2 .   New Zealand Milk Products  -   Alacen 132,   
 
3 .   Swif t  & Company Ltd  -   Gelcar in ME9111  
 
4 .   Woods and Woods  -   Food Grade Locust  Bean Gum 
 
5 .   Micr is  Packaging –  SC Moisture Proof Casing 
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Nat iona l  F irm-Tex  Page  1  
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New Zealand Milk Products –  Alacen 132 Page 1  
 

  3 7  



F I N A L  R E P O R T   O c t o b e r  2 0 0 0  

D e v e l o p m e n t  o f  a  c h i l l e d  p a s t e u r i s e d  p r a w n  l o a f  r a n g e  i n  r e t a i l  p a c k s  
 
 
New Zealand Milk Products –  Alacen 132  Page  2  

  3 8  



F I N A L  R E P O R T   O c t o b e r  2 0 0 0  

D e v e l o p m e n t  o f  a  c h i l l e d  p a s t e u r i s e d  p r a w n  l o a f  r a n g e  i n  r e t a i l  p a c k s  
 
 
Swif t  & Co Gelcar in  ME 9111 
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Woods & Woods  Locust  Bean Gum 
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Micr is  Packaging 
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