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98/419 An investigation into the feasibility of producing a commercially 
acceptable prawn stock from the discarded heads of commercially processed 
prawns. 

 
PRINCIPAL INVESTIGATOR : Mr Jason Hancock 
ADDRESS:     Centre for Food Technology 
      19 Hercules Street,  
      Hamilton, Qld 4007 
      Telephone: 07 340 68685 

Fax:  07 340 68660 
 

E X E C U T I V E  S U M M A R Y  
 
A prototype prawn stock  powder  has been successful ly  developed using discarded 
commercial ly  processed prawn heads .   The development  of  the  prawn s tock powder  has  
fol lowed the  s tages set  out  in  this  project .   A s ingle  s t rength  l iquid  prawn stock was  
ini t ia l ly  developed and then a  powdered stock was achieved using  pi lot  plant  spray drying 
equipment .   However this  project  was terminated at  the cl ient �s  request  in  wri t ing on 
November 5 t h  2000 af ter  numerous requests  f rom the  project  leader  for  feedback on 
samples prepared at  the Centre  for  Food Technology and then taken back to  Japan for  
evaluat ion.   Consequently  no further  work has been undertaken.   
 
This  report  was  submit ted as  a  miles tone report  prior  to  terminat ion of  the  project ,  and is  
released in  the interests  of  disseminat ing the  informat ion to  date to  indust ry .  
 
N O N  T E C H N I C A L  S U M M A R Y  
 
The Fisheries  Research and Development  Corporat ion project  98/419 �An Invest igat ion 
into  the feasibi l i ty  of  producing a  commercial ly  acceptable prawn stock from the  
discarded heads  of  commercial ly  processed prawns�  has  successful ly  completed 
Object ive  1 ,  to  develop a  (prototype)  prawn s tock (l iquid  and powder)  at  the  Centre  for  
Food Technology f rom the discarded prawn heads of  commercial ly  processed prawn 
species  Penaeus monodon .  

 
Formulat ions  of  several  prawn and seafood stocks were gathered from both  Hiromi 
Ishikawa of  Akebono Services  and from a  l i tera ture  search.   Hiromi  Ishikawa owns a  
leading seafood restaurant  in  Japan and therefore has f i rs t  hand knowledge of  the food 
service indust ry  and what  chefs  require  for  p roducing seafood stocks .  Pre l iminary t r ials  
ut i l ised  the  recipes  gained f rom both  Hiromi  and the l i t erature search to  establ i sh  a  
s tart ing  formulat ion.   The early  development  work identif ied  the potency of  the  prawn 
f lavour  when extracted f rom the prawn heads ,  and also  determined if  there  were any off  
f lavours  that  developed f rom the  prawn heads  during processing.  
 
Resul ts  f rom t r ials  1 ,2  and 3  indicated the  combinat ion of  several  f resh ingredients  
ut i l ised  in  the formulat ions  masked any unacceptable  f lavours  produced during the  
manufacture of  the  prawn stock l iquid .  Some of  these  masking ingredients  included 
tomato puree,  carrots ,  onions ,  celery ,  lemon juice  and white  wine.   The combined effect  
of  these ingredients  was  a  clean but  mild  tast ing prawn flavour with  no off  f lavours  or  
odours .  
 
The single  s t rength  l iquid  prawn stock produced f rom these  early  t rials  had minimal  
prawn f lavour,  was bland and had l i t t l e  potent ial  as  a  seafood stock.  The specif icat ions of  
this  l iquid  stock are  0 .4% sal t  content  (NaCl)   and 6 .9% sol ids .  
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The next  set  of  t r ia ls  at tempted to  boost  the  prawn f lavour  by evaporat ing the single 
s t rength  l iquid  s tock through heat ing to  produce a  concentra ted  s tock with  a  sol ids  
content  of  around 35% and  a  sal t  level  of  1 .3%.  The evaporat ion process  was conducted  
on a bench scale using a  Bucchi  rotary  evaporator .   The prawn f lavour of  this  concentrate  
was more  potent  than previous t r ia ls  but  s t i l l  lacked the  depth  of  a  s t rong seafood f lavour.    
Further  t r ia ls  were conducted which increased the  rat io  of  prawn heads to  water  in  the 
ini t ia l  l iquid  stock .   This  aimed to  increase the level  of  prawn f lavour  in  the f inished 
stock by providing more  of  the  prawn heads  f rom which f lavour  could  be  extracted during 
the  simmering process .   The amount  of  prawn heads  added to  the  original  s tock i s  l imi ted 
by the  sol id to  l iquid  rat io  requi red during the s immering process.   I f  there  is  insuff icient  
water  to  prawn heads  in  the  ini t ia l  s tock the  formulat ion wi l l  boi l  dry  during the 2  hour 
s immering process which wil l  cause burning and st icking of  the product  to  the inside of  
the  cooking vessel .   The opt imum rat io  of  prawn heads to  water  in  the ini t ial  s tock is  4Kg 
of  prawn heads  in  10Lt  of  water .  
 
Through regular  v is i ts  to  Aust ral ia  Hiromi  Ishikawa provided valuable feedback as  to  the  
di rect ion of  the  prawn stock.   Hiromi  indicated that  a  powder  would  be  the ideal  form of  
the  product  for  use  in  Japan.   This  would  provide ease of  use for  the  chefs  in  the  
res taurant  t rade for applicat ions  in  soups,  s tocks and sauces .   Hiromi  also  specif ied the  
powder to  be  made of  only  natural  ingredients  and be f ree of  any added f lavours  or  
f lavour enhancers .  Chefs  in  Japan are  current ly  using s imi lar  type powders  (ar t i f icial ly  
f lavoured)  to  boost  the  seafood taste  in  authentic  Japanese dishes.   A spray dried  version 
of  a  prawn stock would reduce t ransport  costs  to  Japan (not  t ransport ing water)  and also  
give  the  product  a  potent ial ly  longer  shelf  l i fe  over i t s  l iquid  counterpart .  
 
Ini t ial  spray drying t r ials  using a  Niro  Mobile  Minor spray drier  were conducted on the  
most  acceptable  l iquid  prawn stock concentrate .  The f inished powder contained 0 .6% 
moisture  and 20.3% sal t .   The overal l  f lavour of  this  powder  has a  pleasant ,  moderate ,  
c lean tast ing prawn f lavour wi th  a  sal ty  background.   The prawn stock powder produced 
f rom this  last  t r ia l  was sent  to  Hiromi  Ishikawa in  Japan (December 1999) for  assessment  
by head chefs .    
 
The prototype prawn stock powder produced f rom this  project  has no added f lavours  or  
f lavour enhancers .   The formulat ion used prawn heads and a l l  natural  ingredients  only  
such as  vegetables ,  tomato puree  and sal t  s  per  the cl ient �s  request .   The prototype spray 
dried prawn powder  has a  moderate  seafood f lavour ,  an  excel lent  l ight  brown or  mustard  
colour  and dissolves well  in  hot  water .  
 
Despi te  the advantages  of  the prototype prawn stock powder  having no  added f lavours ,  
this  rest r ict ion has  prevented a  more potent  and concent rated  powder  being produced.   In  
i t s  present  form the  prawn stock powder would  require  usage levels  higher  than those  
used in  the commercial ly  avai lable  seafood stocks.   The potency of  the commercial  s tocks 
is  due to  the use  of  f lavour enhancers .    
 
The raw prawn heads  even when used at  the highest  possible  level  in  the  l iquid  stock 
(28%) do not  produce a  s t rong or  potent  prawn f lavour in  the f inished powder.   Further  
prototype development  may be required to  reformulate  the  current  s tock through the 
addit ion of  f lavour enhancers  to  boost  the prawn f lavour intensi ty  depending on feedback 
f rom the Japanese  chefs .   However i f  the  natural ,  addi t ive f ree  prawn powder  in  i t s  
current  format  i s  deemed acceptable  then product ion t r ials  and shel f  l i fe  t r ials  as  s tated  in  
object ives  2,3 ,4 ,5  and 6 wil l  be conducted.  
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D I S C A R D E D  R A W  P R A W N  H E A D S  O F  T H E  C O M M E R C I A L L Y  
P R O C E S S E D  P R A W N  S P E C I E S  P E N A E U S  M O N O D O N .  
 
 

 
 
 
 
S A M P L E  O F  P R O T O T Y P E  S P R A Y  D R I E D  P R A W N  S T O C K  P O W D E R  
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B A C K G R O U N D  
 
 
This  project  was  ini t iated after  several  meet ings wi th  a  Japanese  seafood importer  who 
indicated an interes t  in  market ing a prawn stock f rom the heads  of  aquaculture  black t iger 
prawns  (Penaeus  monodon).   The importer  Mrs.  Hiromi  Ishikawa,  is  a  di rector  of  Akebono 
Services ,  which is  a  medium sized seafood  wholesaler /dis t r ibutor  in  Tokyo.   Mrs Ishikawa 
also  owns a  leading seafood restaurant .   Akebono Services  is  aff i l ia ted  with  the Nichiro  
Group,  one of  Japans  leading seafood companies  and has  a  long his tory  of  purchasing 
qual i ty  Austra l ian  seafood f rom establ ishments such as  A. Rapti s  & Sons Pty  Ltd,  
Karasumi Aust ral ia ,  Gold Coast  Marine  hatcheries  and Emery & Lux.   A part  of  Akebono 
Services  run by Mrs  Ishikawa imports  and dis t r ibutes  a  range of  special i ty  foods 
throughout  Tokyo specif ical ly  to  restaurants .   Ini t ia l ly  Akebono Services  wishes to ut i l i se  
the  heads from black t iger  prawns  they purchase  throughout  SE Queensland.   The 
est imated volume of  black t iger  prawns for  1999 year i s  12 to  15 tonnes .  
 
Several  seafood processors  within  the SE QLD region (A.Rapt is  & Sons Pty  Ltd ,  Rock 
Oysters  and Fish  Factory Pty  Ltd ,  Global  Seafood Pty  Ltd,  Moreton Bay Seafood Pty  Ltd,  
Morgan�s  Seafood,  NKR Trading,  and Markwell  Bai t  suppl iers)  were sent  quest ionnaires  
regarding the  processed prawn species  and the  cost  associated with  disposal  of  the  prawn 
heads .   The responses indicated that  the Endeavour,  Gulf  Tiger ,  Gulf  Banana and Black 
Tiger  produced the highest  volume of  waste  material  ( l is ted  in  descending  order  by 
volume).   The quest ionnaire  al so  asked processors  to  est imate  the costs  associated  with  
removing discarded prawn heads.   All  processors  producing more  than 20 tonnes of  
prawns  in to tai ls ,  cut lets  or  meat  est imated a cost  between $5000 and $20000 per  annum.  
Smaller  processors  est imated disposal  costs  up to  $5000 per  annum. 
 
Several  companies  have invest igated markets  for  prawn heads .   A Raptis  & Sons Pty  Ltd 
in  Adelaide found a small  market  in  Japan shipping  container  loads in 1996 and 1997 at  a  
sale  price  around the $1 US per  Kg.   In  1994/95 they invest igated and developed a  prawn 
f lavoured s tock for  use  in  the pet  food indust ry  but  did  not  continue product ion the  
fol lowing year.   Global  Seafood Pty  Ltd  were supplying a  s i lage  processor  at  no cost  in  
1996 but  have been disposing of  product  in  thei r  refuge s ince.   Moreton Bay Seafood Pty  
Ltd  found a  small  market  in  Sydney for  f rozen boxed prawn heads at  a  sa le  price  $1.50 
AUD per  kg.   They also  sold  some prawn waste  at  50 cents  per  kg in  bulk  to  local  s i lage 
processors .   Moreton Bay Seafood has had no market  for  thei r  prawn heads throughout  
1998.  
 
All  the  seafood processors  were keenly  interested  in  seeing  a  potent ial  market  developed 
for  a  cost ly  waste  product .   Several  of  the  processors  indicated thei r  interest  in  becoming 
involved with  the invest igat ion,  offer ing assis tance wi th  the supply  of  raw material .  
 
Addit ional ly  P&O Prepared Foods Pty  Ltd,  Brisbane (now Eurest  Austral ia  Pty  Ltd)  have 
indicated an interest  in  t rial  manufacturing the s tock as  i t  is  s imilar  to  products  they 
present ly  produce for  both  the  domest ic  and Asian markets .   P& O Prepared Foods wil l  
prepare  cost ings on the  product ion of  the  s tock,  ini t ia l  est imate  of  di rect  labour to  
produce s ingle s t rength s tock is  $0.24 per  l i t re ,  and i f  the product  i s  deemed feasible  
make avai lable  equipment  and personnel  for  product ion  t r ials  to  produce test  market  
samples .  
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N E E D  
 
There  is  a  major  benefi t  both  to  the  f ishing and aquaculture  indust ry  through bet ter  
ut i l isat ion of  prawn waste as  a  general ly  di scarded seafood waste  may be  used to  produce 
a  value-added product .   This  wi l l  benef i t  prawn processors  by reducing the  cost ly expense 
of  d isposing of  processing waste  and assist  in  waste management  and potent ial ly  develop 
a  new market  for  unwanted mater ia l .   Present ly  only  small  quanti t ies  of  prawn heads  are  
ut i l ised  in  fur ther  processing,  being sold  for  l i t t l e  or  no profi t .   General ly  prawn heads 
are  regarded as  an  expense to  the processor .   This  expense is  increasing as  greater  
pressure is  being placed on manufacturers  wi th regards  to  the  disposal  of  biological  
waste .  
 
This  project  wi l l  al low processors  to  invest igate  an  addi t ional  product  to  manufacture  
without  the addit ional  costs  of  product  development .   I t  wi l l  also  give  manufacturers  
access  to  detai led  technical  information on the  processing requi rements  for  producing a  
prawn stock as  well  as  the  information on the  export  market  and the domest ic  market  
potent ial .    The success of  this  project  is  a imed at  generat ing interest  in  the  ut i l i sat ion of  
prawn waste in to  value  added food products .  
 
 
P R O J E C T  O B J E C T I V E S  
 
 
1 .  To develop a (prototype)  prawn s tock (l iquid  and powder)  at  the  Centre for  Food 

Technology f rom the discarded prawn heads of  commercial ly  processed prawn species  
Penaeus monodon .  
 
 

2 .  To evaluate sui table  forms of  packaging for  the prototype stock.  eg  UHT (f ibreboard 
plas t ic) ,  canned (retorted)  and plast ic  bags (f resh/frozen).  
 
 

3 .  To conduct  pi lo t  scale  t r ials  and product ion t rials .  
 
 

4 .  To determine the  shelf  l i fe  of  the stock produced f rom processing t r ials .  
 
 

5 .  To evaluate  the potent ia l  of  other  species  of  prawn for  use  as  raw material  in  the 
prawn s tock.  
 
 

6 .  To test  market  prawn stock samples  in  Japan and/or  domest ical ly  i f  product  is  not  
sui table  for  Japan.  
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M E T H O D O L O G Y  
 
S t a g e  1 :  B a c k g r o u n d  I n f o r m a t i o n  
 
Step 1:  Conduct  l i terature  searches  to  obtain  informat ion on 
 

a)  stock manufacturing processes  
b)  previous  research on prawn and seafood stock processing 
c)  prawn stock recipes 
d)  packaging/processing systems 
e)  l imi tat ions/ legal  const raints  of  the  products  through invest igat ion of  the  

Austral ian  New Zealand Food Standards  code. 
 

Step 2:  Source  and evaluate  any commercial ly  produced prawn s tocks . 
Source and  evaluate a  range of  prawn stocks  produced by caterers .  
Invest igat ion of  current  retai l  s tock products .  
 

Step  3:  Concept  development  �  for  potent ial  reta i l  products .  
 Chef  survey � for potent ial  for  wholesale  
 
 
S t a g e  2 :  P r o t o t y p e  d e v e l o p m e n t  a n d  t r i a l s  
 

Step 1:  Development  of  prototype 
The development  of  the  s tock wil l  be conducted in  the  laboratory  and in the  pi lot  
plant  at  the  Centre for  Food Technology;  

 
(a)  Trial  wil l  include assessing the  dif ferent  raw material  qual i ty  and preparat ion 

requirements  for  processing.  
(b)  Assessment  of  prawn stock character is t ics  
(c)  Formulat ion development  to  produce a  s ingle  s t rength  s tock.  
 
Step 2:  Processing t r ials  to  evaluate qual i ty  character is t ics  of  the  prawn stock 

and to  produce shelf  s table ( l iquid  and powder) and f rozen products  for further  
evaluat ion 

 
 
S t a g e  3 :  P r o d u c t  e v a l u a t i o n  
 

Step  1:  Prototype evaluat ion by Japanese  partner .    
This  wil l  involve the  t ransport  of  samples to  Japan for  evaluat ion by Akebono 
Services  who wi l l  dist r ibute the  samples  to  selected restaurants  wi th  
quest ionnaires  using a  hedonic  scale  system. 

 
Step 2:  Prototype evaluat ion for  domest ic  acceptabi l i ty .    

This  wil l  involve samples being sent  to  a  number of  restaurants  s i tuated in  S.E.  
Queensland with  quest ionnaires  using a  hedonic  scales  system. 
The resul ts  f rom the  prototype evaluat ions  may indicate  that  f ine-tuning of  the  
product  is  required.   Reformulat ion work wi l l  be  undertaken as  par t  of  this  
development  project .  

 
Step  3:  Source  a  manufacturer  that  wi l l  undertake product ion t rial s .    

P&O Prepared Foods have indicated that  they may assis t  in  these product ion t r ials  
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S t a g e  4 :  P r o d u c t i o n  T r i a l  
 
Step  1:  Development  of  process  procedure .  
Step 2:  Up-scal ing of  bench development  to  ful l  product ion t rial  under  normal  processing 
environment .  
Step 3:  Assessment  of  product ion sample  against  prototype.  
Step 4:  Documentat ion of  the manufacturing procedures ,  HACCP. 

 
 

S t a g e  5 :  S h e l f  l i f e  E v a l u a t i o n  u s i n g  p r o d u c t i o n  t r i a l  s a m p l e s .  
 
Using samples f rom the product ion t r ials ,  the shelf  l i fe  wil l  be  assessed on thawed 
product  held  under  chi l led  condit ions.  
 
Analysis  wil l  include SPC, Yeast ,  Moulds,  pH, sal ini ty  and sensory evaluat ions as  well  as  
tests  required by the  food orders  to  permit  exportat ion of  the  product .  
 
 
S t a g e  6 :  E v a l u a t i o n  o f  E n d e a v o u r ,  G u l f  T i g e r  a n d  G u l f  B a n a n a  

p r a w n s  f o r  s u i t a b i l i t y  i n  p r a w n  s t o c k s .  
 
Development  of  prototypes  f rom sui table  species .  
 
 
S t a g e  7 :  F i n a l  R e p o r t  
 
This  wil l  include al l  the  technical  and relevant  informat ion requi red for  the  development  
of  this  product .  
 
 
 

 
R E S U L T S  A N D  D I S C U S S I O N  
 
Stage 1  
 
Step 1  
 
The l ibrary a t  the  Centre  for  Food Technology conducted an extensive  search and 
ident i f ied  several  recipes  and start ing formulat ions  for  a  seafood s tock .   Appendix 3  l is ts  
some of  these recipes  and associated  processing methods.  
 
At  the  f i rs t  meet ing between The Centre for  Food Technology and Hiromi  Ishikawa of  
Akebono services  a  t radi t ional  Japanese  recipe for  a  prawn stock was  provided.    
 
 Canola Oil  60ml 
 Onion 250g 
 Celery 60g 
 Carrot  120g 
 Bay Leaf  1  
 Tomato Puree 1000g 
 Prawn Heads  500g 
 White  Wine 100g 
 Water 2000ml 
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Method:  
 
Fry prawn heads  in  the  oi l  on  high  heat .  Add the  white  wine and remove the  prawn heads  
f rom the pan.   Fry  the vegetables  in  a  l i t t le  oi l  and add back the prawns.   Then add the  
water  and the tomato.   Simmer for  minimum of  1  hour.  Sieve out  the prawn heads  and the  
vegetables  to  leave the  s ingle  s t rength  prawn stock .  
 
 
Stage 1  
 
Step 2  
 
The next  s tage of  the  project  was to  source  commercial ly  avai lable prawn or  seafood 
stocks.   A l is t  of  several  of  these are  shown in  the table  on the  next  page.  
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Table 1:  Commercial  Samples  of Seafood Stocks and Powders  
 
 

Brand WT Packaging Liquid or  Powder Ingredients Cost  
Campbell s  Fish  
Stock  

375g Tetra  Pack l iquid  Fish  Broth ,  White  Wine,  Sal t ,  Lemon Juice,  Sugar ,  
Spices .  
 

$1 .29 

Maggi  Fish 
Stock 
 

120g Glass  Jar  Granulated  
Powder 

Sal t ,  Fish  Powder ,  Flavour Enhancers  
(621,631,627),  
Flavouring,  Sugar ,  Vegetable Fat ,  Corn Starch,  
Spices .  
 

$2 .15 

Maggi  Shrimp 
Paste  

120g Glass  Jar  Granulated  Powder Shrimp Powder,  Sal t ,  Sugar ,  Corn Starch,  
Vegetable Fat ,  Spices ,  Flavour Enhancers  
(621,631,627),  Flavouring,  Vegetable Gum (412),  
Colour  (caramel) .  
 

$2 .15 

Knorr Won Ton 
Soup Mix 
 

227g Ring Pull  
Can 

Powder Sal t ,  Flavour Enhancers ,  Flounder  Fish  Powder,  
Cooked Pork Meat  Powder ,  Sugar,  Cornstarch, 
Flavourings,  Maltodextr in ,  Yeast  Powder ,  Chicken 
Fat ,  Soy Sauce Powder ,  White  Pepper ,  Cit r ic  Acid ,  
Colourings.  
 

$7 .50 

Knorr Ikan 
Bi l is  Stock 
Cube 

20g Foil  
wrapped 
cube in 
cardboard 
box.  

Stock Cube Sal t ,  Ikan Bil is ,  MSG, Hydrogenated Palm Fat ,  
Sugar,  Palm Oein ,  Hydrolysed Vegetable Protein , 
Cornstarch,  Yeast  Extract ,  Onion, Pepper,  Spices ,  
Sodium Inosinate  and guanylate .  
 

$0 .50 

Ajinomoto 
Boni to  type 
soup stock 
 

65g Glass  Jar  Granulated  Powder Sal t ,  MSG, Dried Bonito  Powder,  Lactose ,  Sugar ,  
Disodium Inosonate ,  Hydrolyzed Vegetable 
Protein ,  Tangle  Ext ract .  
 

$5 .25 
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Table  2:  Sensory Evaluation of  Commercial ly  Avai lable Seafood Stocks 
 
 

Campbells   
Fish  Stock   

Not  very  sal ty ,  Mild  f ish  taste ,  Milky appearance 

Maggi  
Fish  Stock 

Strong f i sh f lavour,  Quite sal ty,  Off  white ,  mi lky in 
appearance.   

Maggi  
Shrimp Paste 

Beefier ,  muddy taste ,  Not  as  f ishy,  Quite  sal ty ,   Dark 
brown in  colour.   

Knorr  
Won Ton 
Soup Mix 

Flavour good,  Not  f i shy,  Wel l  rounded soup base  f lavour,  
Clear ,  l ight  brown appearance.  

Knorr  
Ikan Bil is  
Stock Cube 

Strong f ish  f lavour,  Very sal ty ,  off  white ,  milky appearance  

Ajinomoto 
Boni to  type 
Soup stock 

Watery  taste ,  s t rong f ish  background,  low sal t ,   
Clear ,  l ight  brown appearance.  

NB:  Powdered s tocks  made up 10g into  500ml.  
 
 
 

Table  3:  Chemical  Analysis  of  Commercial ly available  Seafood Stocks 
 

 Sal t  (%) Sol ids  (%) 
Maggi  Fish  Stock 40.1  2 .27 
Maggi  Shrimp Paste  29.4  2 .14 
Knorr  Won Ton Soup Mix 41.5  1 .50 
Ikan Balis  Stock Cube 38.8  6 .56 
Ajinmoto soup stock 33.8  2 .95 

 
 
 
Stage 2  
 
Step 1  
 
To begin  the development  of  the  prawn stock prototype a bench scale method was 
developed to  assess  several  different  recipes .   The f i rst  t r ia l  was  based on the  recipe  
provided by Hiromi  Ishakawa as  shown on page and used the method described below:  
This  recipe uses the combinat ion of  several  vegetables  and the  tomato puree  to mask the 
muddy or  dir ty  type f lavours  often associated  with  aquacul ture prawns.  
 
•  Frozen prawn heads  thawed overnight  at  0°C. 
•  Fry prawn heads on high  heat  with  a  l i t t le  oi l  in  a  s team jacketed ket t le .  (unt i l  they 

have turned pink in  colour)  
•  Add white  wine and remove prawn head f rom ket t le .  
•  Dice the vegetables  through a food processor  
•  Fry vegetable with  a  l i t t l e  oi l .  
•  Add back the  prawn heads ,  water ,  tomato paste,  and bay leaf ,  
•  Simmer for  1  hour 
•  Sieve out  prawn heads  and vegetables  and col lect  the stock only .  
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Table 4: Specifications of Single Strength Liquid Prawn Stock 
 

Characterist ics  
 

 

Sal t  0 .4% 
Degrees  Brix  8°  
Sol ids  6 .85% 
 
Flavour 

Mild  prawn taste ,  very  low 
sal t  taste ,  No off  f lavours ,  
s t rong tomato f lavour.  

 
Tr ials  3A � 3D fur ther developed the  f lavour of  the  prawn stock by varying the  quanti t ies  
and types  ingredients  used in  the stock.  
  
 
 

Table  5: Prawn Stock Trial  Formulations 
 

 
Ingredients 

Trial  3A Trial  3B Trial  3C Trial  3D 

Prawn Heads  500g 500g 500g 500g 

Carrot  -  120g  120g 120g 

Onion -  250g  250g 250g 

Celery  -  60g 60g 60g 

Bay Leaves -  -  1  1  

Tomato Puree -  250g  250g -  

White  Wine -  -  100ml 100ml 

Sal t  15g 15g 15g 15g 

Brandy -  100ml -  -  

Lemon Juice -  -  80ml -  

Peppercorns -  -  12  -  

Water  2350ml 2250ml 2200ml 2500ml  
 
 

Table 6:  Sensory Evaluation of  Prawn Stock Trials  3A-3D 
 

Trial  No.  Sal t  Content  
(%) 

Sensory Characterist ics  Overal l  
Acceptabi l i ty  

3A 1.4% Muddy taste ,  s t rong  prawn 
f lavour,  Black in  colour 

Poor  

3B 1.3% Unpleasant  af ter taste ,  colour  is  
dark  orange/brown,   

Poor  

3C 1.1% Mild prawn f lavour ,  dark  
orange/brown in  colour ,   

Good 

3D 1.3% Mild  prawn f lavour ,  colour  very  
dark  brown/black.  

Poor  

 
Overal l ,  t r ia ls  3A �3D lacked prawn f lavour  intensi ty  and aroma.   The low sal t  level  also  
meant  the  stock was  bland to  taste .  
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In  order  to  concentrate and intensify  the  prawn and sal t  f lavour  in  the s tock,  the same 
recipe  as  3C was made and evaporated further  in  a  rotary  evaporator  to  increase  the sol ids 
content .   
 
After  reduct ion of  the  single  st rength  stock (8°Brix)  for  50 minutes in  a  Buchi  Rotary  
Evaporator (85°C water bath  temperature)  the stock became very  dark  in  colour,  had a  
thick consistency  and was approximately  35% Sol ids .   This  concent rated  stock had a  
s t ronger  prawn f lavour but  had an unappeal ing colour  and consistency.  The next  s tep  was 
to  turn  this  concentrate  into  a  powder,  which would  be both ,  easy to  use  and visual ly  
appeal ing.  
 
The f lavour percept ion of  the  s tock concentra te  was  that  the  prawn f lavour was s t i l l  
lacking.   To intensi fy this  further  wi thout  adding f lavours  and f lavour enhancers  a t r ia l  
was conducted which increased the  ra t io  of  prawn heads to  water  in  the  original  recipe.   
The simmering t ime was also  increased f rom 1 hour  to  2  hours  to  further  extract  the  
natural  f lavours  f rom the  prawn heads .  
 
 

Table  7:  Prawn Stock  Formulation for Trial  5  
 
 

Ingredients TRIAL 
5 

Prawn Heads 1500g 

Carrot  Sl ice  ( f resh)  250g 

Onion Sl ice (f resh) 500g 

Celery  Slice ( f resh)  125g 

Bay Leaves 2  

Tomato Puree 400g 

Tomato Paste  50g 

White  Wine 200ml 

Sal t  30g 

Lemon Juice 200ml 

Whole  Black Peppercorns 5g 

Water  3000ml 
 
 
Method for  Trial  5 .  
 
1 .  Fry defrosted  prawn heads  on high heat  in  the small  ket t le  unt i l  they turn  pink.  
2 .  Add white  wine and let  the  alcohol  f lash  off .  
3 .  Remove prawns and any l iquid  f rom ket t le .  (put  aside) 
4 .  Add pre diced vegetables  to  ket t le  and f ry  for  a  few minutes  with  100ml of  the  water .  
5 .  Add the  remainder  of  the  water  
6 .  Add remaining ingredients .   
     (peppercorns ,  lemon juice,  sal t ,  bay leaves ,  tomato paste  & puree) 
7 .  Add prawn heads  back to  the  ket t le .  
8 .  Simmer and reduce s tock for  2  hr .  
9 .  Remove prawn heads  and any vegetables  manually .  
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10 .  Pass  s tock through brush f inisher  (coarse  & f ine screen)  
11.  Rinse out  ket t le  and return  screened stock to  ket t le .  
12 .  Continue reducing s tock unt i l  a  Brix  of  approx. 25-30°  i s  reached.  
 
To simulate  the  spray drying process  and to  gauge the  intensi ty of  the prawn f lavour in a  
powdered form, a  small  amount  of  the concentrated  s tock f rom above was  dried  in  a  
vacuum drying oven at  70°C for  10 hours .   Large pieces  of  dr ied  s tock were  then ground 
in  a  coffee grinder  to  produce a  f ine  powder.    
 
 

Table  8: Specification of  Dried Prawn Stock (vacuum oven dried)  
 

Colour  Dark brown, chocolate  colour  

Moisture  11.4% 

Sal t  11 .3% 

Flavour* Mild  prawn aroma and flavour,  no 
off  f lavours.  

*NB: 5g of  powdered stock dissolved in  250ml of  hot  water .  
 
 
 
To develop this  product  further  a  pi lot  scale  spray drier  was ut i l ised to  produce a  prawn 
stock powder  s imilar  to  a  commercial  product .   A Niro  Mobi le  Minor spray dr ier s i tuated 
a t  Food Science Austral ia  at  Cannon Hil l ,  Brisbane was used.  
 
Trial  8  used a  larger  batch quanti ty  so  that  a  larger amount  of  the concentrate  would  be  
avai lable  for spray drying.  Once again  the  rat io  of  prawn heads  to  water  was increased,  as  
was  the sal t  level  to  t ry to  st rengthen the prawn f lavour extracted f rom the  prawn heads .  
 
 

Table 9:  Prawn Stock Formulation of trial  7  
 

Ingredients Trial  7D 
Prawn Heads 4000g 

Carrot  Sl ice (f resh)  500g 

Onion Sl ice (f resh)  1000g 

Celery  Sl ice (f resh)  250g 

Bay Leaves 6g 

Tomato Puree (canned) 800g 

White  Wine 400g 

Sal t  140g 

Lemon Juice  400g 

Whole  Black Peppercorns 10g 

Water  10000g 
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Method 
1:  Fry  defrosted prawn heads  and f resh vegetables  on high heat  in  the steam ket t le .  

(prawns wil l  turn  pink when ready)  
2:  Add white  wine and le t  the  alcohol  f lash  off .  
3:  Add the water  
4:  Add remaining ingredients .  (peppercorns ,  lemon juice,  sal t ,  bay leaves ,   
   tomato paste  & puree)  
5:  Simmer and reduce stock for 2  hours .  
6:  Remove prawn heads and any vegetables  manual ly .  
7:  Pass  s tock through brush f in isher  twice  (f ine  screen)  
8:  Place  screened stock into  a  large saucepan .  
9:  Continue reducing s tock unt i l  a  Brix  of  approx.  20°  i s  reached.  

 
 
The concentra ted  l iquid  stock f rom tr ial  8  was  spray dried  using the  Niro  Mobile  Minor  
spray drier  under  the fol lowing processing condit ions:  
 
•  The s tock was preheated in  a  water  bath  at  70°C.  
•  Spray drier  inlet  Temperature 175°C 
•  Outlet  Temperature  65°C 
•  Flow Rate 40ml  per  minute .  
 
 

Table  10: Speci ficat ions of Dried Prawn Stock (Niro spray drier)  
 

Colour Excel lent ,  l ight  brown/mustard  colour  
Salt  20 .3% 
Moisture 0 .64% 
Flavour* Moderate prawn f lavour,  qui te  sal ty ,  no 

off  odours  or  f lavours .  
*NB: 5g of  powdered stock dissolved in  250ml of  hot  water .  

 
 

The most  recent  samples  produced f rom t r ial  8  were  packed and sent  to  Hi romi  Ishakawa 
in  Japan for  feedback and comments .   Hiromi  intended to  test  the prawn stock powder  
with  several  top  class  chefs  in  Japan who wil l  ut i l i se  the  prawn powder in  authent ic  
Japanese  menu applicat ions .  
 
The most  dif f icul t  i ssue in  this  project  has  been the  at tempt  to  intensi fy  the  prawn f lavour  
in  the  s tock without  the use of  f lavours  and f lavour enhancers .   This has meant  the  use  of  
only  natural  ingredients  and hence the  prawn flavour has  not  been as potent  in  the f inal  
powder as  ant icipated.  
 
This  project  has to  this  point  ext racted the best  possible  prawn f lavour f rom the prawn 
heads wi thout  the use of  f lavours  and f lavour enhancers .   The prawn f lavour produced is  
only  moderate ,  however the  f lavour has been increased through the  addi t ion of  sal t ,  which  
adds to  the overal l  f lavour profi le  of  the  powder.  
 
Feedback on the acceptabi l i ty  of  the  current  p rawn stock powder f rom the  chefs  in  Japan 
and thei r  comments  wi l l  di rect  the  project  to  the  next  development  s tage.   The powder  
may require  further  work,  which wi l l  include development  of  the  s tock to  boost  the prawn 
f lavour.   I f  the prawn stock powder receives  a  favourable  response then a  product ion scale  
batch wil l  be manufactured in  the next  s tage of  the  project .   The shel f  l i fe  of  the powder  
wil l  then be determined from these  t rials .  
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C O N C L U S I O N  
 
 
A prototype prawn stock powder  report  has  been successful ly  developed using discarded 
commercial ly  processed prawn heads .   The development  of  the prawn stock powder has  
fol lowed the s tages  as  set  down in thi s  project  in  the methods on pages  7  and 8 .   Ini t ial ly  
a  s ingle s t rength l iquid  prawn stock was developed through the manufacture of  several  
t r ia l  batches developing the  f lavour of  the  s tock through changes to  both  the  quanti ty  and 
type of  ingredients  used in  the  formulat ions .   Some of  these ingredients  included carrots ,  
onions,  celery ,  tomato puree ,  lemon juice  and white  wine.  The f inal  prototype formulat ion 
is  shown below:  
 

Table 11:  Prototype Prawn Stock  Formulation 
 

Ingredients % 
Prawn Heads 22.9%g 
Carrot  Sl ice  ( f resh)  2 .9% 
Onion Sl ice (f resh) 5 .7% 
Celery  Slice (f resh)  1 .4% 
Bay Leaves 0 .04% 
Tomato Puree (canned) 4 .6% 
White  Wine 2.3% 
Salt  0 .8% 
Lemon Juice  2 .3% 
Whole  Black Peppercorns 0 .06%g 
Water  57.0% 

 
 
The aim of  this  formulat ion development  was to  mask the  muddy or di r ty  f lavours  often  
associated with  aquaculture prawns af ter  boi l ing to produce a s tock.   Through the process  
of  evaporat ion (open evaporat ion using steam jacketed ket t les) ,  the l iquid  prawn s tock is  
reduced to  produce a  concentrated extract  which is  approximately  35% sol ids .   The s tock 
concentrate  i s  then spray dried to  produce a  very f ine  textured,  mustard  brown coloured 
powder that  has  a  moderate  prawn/seafood f lavour with  no off  odours  or  f lavours .  The 
f inal  s tock powder  has moisture content  of  0 .64% and a  sal t  content  of  20.3% 
 
Prel iminary feedback from several  Japanese  markets  i s  current ly  under  way to  determine 
the  overal l  acceptabi l i ty  and useabi l i ty  of  the  prawn stock powder  concept  in  t radi t ional  
oriental  recipes .  
 
 
 
S T A T U S :  C O M P L E T E  
 
This  project  was terminated at  the c l ient �s  request  in  wri t ing on November  5 t h  2000 af ter  
numerous requests  from the project  leader  for  feedback on samples prepared at  the  
Centre for  Food Technology and then taken  back to  Japan for  evaluat ion.   Consequently  
no further work has been undertaken.   
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Mrs Janet te  McDonald Team Leader  
    Product  and Process  Development  
    Centre  for  Food Technology,  QDPI 
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A P P E N D I X  2 :   I N G R E D I E N T  S U P P L I E R S  
 
 
 Fresh Vegetables  Tamara Foods 
 82-84 Redland Bay Road 
 Capalaba,  Qld  4157 
 Ph 07 3390 2185 
 
 
Spices (Bay leaves ,  Peppercorns)  Heinmann Foodmaker Group 
 29-41 Lysaght  St reet  
 Acacia  Ridge,  Qld 4110 
 Ph 07 3216 9886 
 
 
Lemon Juice Concentrate  Orchy Frui t  Juices  Pty  Ltd  
 67 Kinross  Road 
 Thornlands , Qld  4164 
 Ph 07 3206 4152 
 
 
Tomato products  SPC 
 606 Sherwood Road 
 Sherwood, Qld 4075 
 Ph 07 3379 3722 
 
 
Sal t  Cheetham Sal t  Pty  Ltd 
 30 Bel l r ick  Street  
 Acacia  Ridge,  Qld 4110 
 Ph 07 3344 4022 
 
 
White  wine Southcorp Wines  Pty  Ltd  
 129 Kerry  Road 
 Archerf ield ,  Qld  4108 
 Ph 07 3259 1400 
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A P P E N D I X  3 :  L I T E R A T U R E  S E A R C H  
 
 
Prawn and Seafood stock recipes from the  l i terature search.  
 
Page 27 of  Austral ian Fish  Cooking 
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Page 36 of  Mures Fish  Tales  & Tasmanian Seafood 
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Page 37 of  Mures Fish  Tales  & Tasmanian Seafood  
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Page 80 of  Seafood Tasmanian Cookbook  
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Page 131 of  The Great  Austral ian  Shel l f ish  Cookbook  

 


