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This report forms part of a broader project managed by Curtin University for the Seafood Cooperative Research 
Centre (SCRC), and the Fisheries R&D Corporation (FRDC): CRC/FRDC  2013.711.30: Developing new opportunities for 
underutilised species.   

The need and objectives of this broader project are summarised below.  Australian Salmonwas  selected as a target 
‘underutilised’ species and this report summarises the Australian Salmoncomponent of the research.     

1. Need 
Approximately 25,000 tonnes of finfish is not harvested in Australia each year, even though operators are licensed to 
do so. This is because the fish have a low market value (Leatherjacket), are difficult to process (Boarfish), are very 
fragile and require an exacting supply chain to reach the market in satisfactory condition (Australian Sardines, 
Australian Salmon) or are harvested from remote areas with inadequate support infrastructure. Additional tonnage 
is harvested but directed to low value products such as pet food, bait and aquaculture feed (sardines, mackerel, 
silver warehou, bonito tuna). There are also areas (e.g. Western Deep Trawl) where little is know about the fishery 
resource and potential for commercialisation. And there are also fish discarded after being caught due to low market 
value or insufficient space for storage. Each of these under-utilised species potentially can be used to produce high 
quality, fresh and processed products that could help meet the increasing demand for seafood. 

2. Objectives 
  
 1 Develop at least two new commercial opportunities for underutilized/low value species. 

 2 Develop and trial a framework for taking underutilised species to market  

  3.       Develop an Australian underutilised species database 
 
This report summarises the results of investigations on Australian salmon, chosen as one of the case studies for 
Objective 1. Other case studies are reported in separate reports.   
 

3. Introduction and Background  to Australian Salmon 
Australian Salmon(Arripus trutta/ truttaceus) represents an underutilised commercial fishing resource in Western 
Australia.  In the past decade, the fish, despite being available in sustainable, commercial quantities, has been more 
often considered as a recreational sporting fish with poor table quality. This attitude towards Australian Salmonhas 
resulted in a weak commercial market with fishing effort and price declining in recent years, with what fish that is 
being commercially caught being predominantly used for bait (see Appendix 1 for harvest and price data).   

As a result of this “underutilised” status, research effort has been applied, one noteworthy study being FRDC 
2008.794.10  Identifying opportunities for creating consumer-focussed Australian Salmonvalue-added products 
(Dods, Williams, Howieson and Stevens (2011) 

The non-technical summary of the final report of this Seafood CRC project is presented below : 
 
Australian Salmoncapture and harvest techniques have not changed significantly for 
many decades. Fish quality is quite variable and harvest practices are not optimised. 
As a result, consumer confidence in Australian Salmonproduct has been adversely 
affected. Harvest practice and immediate post-catch handling can be significantly improved, 
and are major determinants of product quality. Australian Salmonshould be rapidly 
harvested to minimise stress, and slaughter should involve Iki jimi (spiking the brain 
to cause immediate brain death), bleeding and immediate chilling. 
Australian Salmonharvested after migration showed a significant lowering in lipid 
levels and an increase in protein and moisture for fillets, compared with fish 
harvested at the start of migration. This may be preferable for a premium product. 
Dark muscle should also be trimmed from fillets destined for processing into any 



3 
 

product form. Mercury and selenium levels in fillets are of some concern: Australian Salmon should 
be considered similarly to swordfish, mahi mahi and shark for dietary consumption. 
A QI scheme was developed and validated for Western Australian Salmon, providing 
a consistent and rapid measure of individual fish quality. Post-harvest quality studies 
showed that the onset and rate of degradation was higher for non Iki jimi samples, 
with rancidity detectable after 11 days of storage, compared to 18 days for Iki jimi 
samples. The Australian public is still confused by the name, mistaking it for Atlantic salmon 
farmed in Australia. However consumer sensory evaluation clearly showed that the 
flesh of the fish was consistently more preferred than mullet and whiting. There is 
potential for development of a market for the Australian Salmon catch in the fresh fish 
arena. 
Vacuum packed frozen fillets provide excellent retention of product attributes, 
enabling the species to be presented as a consistent and desirable fish product for 
the marketplace. The development of ready-cooked meals and a smoked product 
should also be considered. 
Revitalisation of the Australian Salmon industry can occur if the industry invests in 
better harvest practices, maintains its supply chain, and uses an industry-wide quality 
measure. This would need to be matched by a substantial product development and 
marketing campaign to educate consumers. 
 
Following assessment of these and previous reports Australian Salmon from Western Australia was selected as a key 
case study species for FRDC 2013/711.39: New Opportunities for Underutilised species.  This report summarises the 
research work that has been undertaken to date.   
 

4. Methods and Results 
4.1 Consultation with the WA Australian Salmon Industry and formation of an Industry Development 
Group.   
 
In November 2013 Dr Janet Howieson presented on the previous Australian Salmon research results  at the South 
Coast Professional Fishermans Association (SCPFA) Annual Management Meeting. As a result of that presentation an 
Australian Salmon industry development group (IDG) (consisting of fishers, processors and marketers) was formed to 
oversee the research effort. In December 2013 a workshop (facilitated by Ewan Colquohoun) was held with the IDG 
and other stakeholders to develop objectives/program/parameters for the Australian Salmon case study. 
Subsequently there was endorsement of program/parameters and formal written agreement to collaboration by the 
SCPFA (and later also by the South West salmon license holders).  These letters are attached as Appendix 1 and 2.   
 
Following a series of research activities as summarised in Sections 4.2 and 4.3 of this report further next steps was 
identified at a meeting on the 18 Sept 2014 in Albany. These next steps included investigation of alternate 
management frameworks to ensure sufficient volume and quantity of product could be harvested to meet the 
identified markets.   
 
As a result a separate study (“Future Direction for the Australian Salmon Industry”) was instigated in December 
2014. Specifically this project sought to enhance the viability of the WA Australian Salmon fishery and returns to 
licence holders by: 

• Raising harvest volumes and reducing volatility across a 12 month supply profile, 
• Improving harvest efficiency while preserving essential rights of existing licence holders, 
• Aligning seasonal supply with yearly seafood processing and consumer demand options, 
• Targeting higher value-added human consumption markets, and 
• Leveraging harvest and process quality and improving thru-chain outcomes. 

The project manager for the separate study was Dr Janet Howieson and the project was undertaken by Ewan 
Colquhoun.  The project consisted of one on one interviews by Mr Colquhoun with each of the Australian Salmon 
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license holders.  Ethics approval was obtained for the project (Approval 33-13), information sheets provided and 
consent forms signed.  

The final report for the separate project is available as Appendix 3, with certain sections reproduced below.   

Purpose and funding 

This stakeholder consultation report responds to an SCRC 2013.711.30 research update meeting of WA Australian 
commercial licence holders (Albany, 18 Sept 2014).  At that meeting it was agreed to: 

1. Ask Dr Howieson/CESSH to progress the project to the next stage, based on the meeting’s views regarding a 
preference for value added product options, 

2. Designate the Industry Development Group of representative licence holders, to develop flexible equity 
management options to include both beach seine and alternate harvest methods, 

3. Identify and consult confidentially with each WA based Australian licence holder regarding these harvest 
options, and their preferences and feedback, 

4. Seek independent external expertise to facilitate a licence holder meeting to try and establish an agreed 
position of the management of the fishery and related harvest and supply commitments to the project for 
the next 3-5 years, 

5. If an agreed position was reached, draft the agreed fishery management position as a submission to WA 
Department of Fisheries (DoF), WA Fishing Industry Council (WAFIC), and to the WA Minister, to facilitate the 
necessary changes as soon as possible, 

6. Seek funding from regional development authorities / others to support the project, and 
7. Approach WAFIC and WA DoF to seek a collaborative process to engage all licence holders to collectively 

pursue the joint market development options and identify fishery management options that will be able to 
secure long term harvest supply commitments. 

Project funding for this separate study was contributed by: 

• the WA Fishing Industry Council (WAFIC), 
• the South Coast Development Commission, 
• the Great Southern Development Commission, 
• the Seafood CRC/FRDC, 
• licence holders and processors. 

The results of this study, Future Directions for the Australian Salmon industry, are available as a separate report.   
The study report was presented to industry for validation at a workshop in June 2015 (see Figure 1). 
 
 
 
 
 
  
 
 
 
 
 
 
Figure 1: Australian Salmon license holders at the June 2015 workshop 
 
AS a result of this workshop an industry working group was formed to work with the WA Department of Fisheries to 
forward the recommendations of the study. Research effort was decreased (but not ceased) awaiting the outcomes 
of the industry/DoF consultation.  
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4.2   Quality, Sensory and Market Investigation of Fresh and Frozen Whole Fish and Fillets of 
Australian Salmon.    
 

4.2.1: Preliminary Market Investigation 
 
Using the optimised harvest methods developed as part of CRC 2008.794.10, but amended by the use of an 
automatic stunner, immediate ice slurry on harvesting and immediate transport to the processors and subsequent 
IQF freezing, 1.4 tonnes of “quality” frozen product (whole fish, headed and gutted fish, loins and fillets) were 
produced for market trials.  The calculated processing yields were: 
 

• Whole fish: Fillets Recovery varied between 29.7%, 31.9% and 35%; loin recovery (remove red meat) was 
28%. 

• Head and Gutted fish: Loin recovery was 39%.   
 

At this time estimates of wholesale prices from similar products were also obtained in order to set targets for 
appropriate market prices for filleted, vacuum packed, Australian salmon.  For imported product, the target market 
comparison was for basa ($3.70/kg), Nile perch ($6.90/kg), barramundi ($10.80/kg) hoki ($6/kg) and Shark ($10).  
From the local market the target market comparison was Mackerel ($14.50/kg) and Shark ($8/kg). 

Market investigation using the “quality” product was undertaken by four local fish marketers and subsequently 
these groups arranged for frozen market samples (whole fish, Headed and Gutted (H and G) fish, Fillets, loins)to be 
despatched to domestic and export markets (Korea, Thailand, China) .  
 
Comments from these market samples are shown below.    

a. Domestic: Red meat unattractive, not saleable as raw product (although cooks up white). Suggest 
best market is heads for Rock lobster bait. 

b. Export  

a. Korea: Too big to handle, doesn’t match Korean style of fish prep, not suitable taste and 
flavors, tough meat fibre. 

b. Thailand: Canning opportunity,  

c. Taiwan/China: Yield at 28% is too low, low fat content and dark fish meat (unattractive to 
consumers).  May consider if colour can be changed (see Figure 2). 
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Figure 2: Photos provided by Taiwan based marketers showing dark meat.  
  

4.2.2. Impact of Processing and Frozen Storage Parameters on Quality of Australian SalmonFillets.    
It was recognised that due to the short harvest season of Australian salmon, development of a frozen product was 
needed to fulfil consistent market supply.  A study was therefore undertaken to understand the impact of freezing of 
various raw material forms (whole fish, headed and gutted fish, fillets) on the quality of the final fillet product.  
Experiments were conducted in 2013.   

Methods  

Selim Processors provided the following samples of frozen Australian Salmonfor analysis: 

• 2012 Frozen Headed and Gutted fish (HG 2012) 
• 2013 Frozen Headed fish (HOFGI 2013) 
• 2013 Frozen Head on, gut in fish (HONGI 2013) 
• 2013 Frozen Headed and Gutted fish ( HG 2013) 
• 2012 Frozen fillets (FF 2012) 
• 2013 Frozen fillets (FF 2013) 

 

The “fresh” fillets used in the study were either produced from filleting thawed whole or headed fish or were 
thawed frozen fillets.  In all cases the method of thawing was by placing in the refrigerator for 24hrs at 4°C.  

The following analyses were conducted on the fillets with each test was conducted in triplicate. .   

1. Quality Index method (QIM)  

A fillet Quality index scheme previously developed for assessing raw Australian Salmonfillets (CRC 2008/794.10) was 
used to determine the quality index for each fillet.  The scheme is shown in Table 1 

Table 1: QI scheme for Australian SalmonFillets 

Attribute Parameter   Score 
Flesh Texture Firm elastic  0 
    Soft elastic  1 
    Fingermark remains  2 
  Blood Bright red 0 
    Dark brown  1 
  Odour Fresh seawater/seaweed 0 
    Varnish  1 
    Neutral  2 
  Colour Crimson 0 
    Pink  1 
    Grey tinge appearing  2 
  Gaping < 10 % 0 
    10 - 40 % 1 
    All over 2 
    Quality Index 9 
 

 

2. Flesh Colour 
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Colour readings were taken from fillet using a spectrophotometer (Minolta, Curtin University). The machine was 
calibrated before use.  L*, a* and b* measurements were taken of the flesh in 9 different locations, with 3 
readings taken in each third as shown in Figure 3. Results were displayed s average of all readings  

 

 

 

 

Figure 3 Location of colour readings on fillets.  

3. Texture 

The firmness of the raw fillets was analysed using the TA.XT2 texture analyser. Firmness was measured using a 
modified version of the method used by Botta (1991). A rectangular probe (3.8cm(l) x 5.05cm(w) x 0.9cm(h)) was 
placed on the midsection of each fillet and the force was measured. 

To measure hardness, samples were taken from the top third of the fillet and cut into pieces 5cm (L) x 5cm (W) x 
2.5cm (H). Analysis was conducted based on Texture Profile Analysis method used by Riebroy et.al. (2007). A 6mm 
flat aluminium probe was used at a test speed of 5mm/s and 50% strain and force of 99.0g, threshold 30g and with 
two compression cycles and 25kg load cell. 

4. Torry scheme sensory quality  

The odour and flavour of each cooked sample was assessed by two trained assessors using the Torry Scheme for 
cooked medium fish (Table 2). Each sample was portioned into 2 cm2 pieces and cooked for 70 seconds on high in a 
standard 1800W microwave oven. 

Table 2: Torry Scheme for cooked medium fish 

Odour Flavour  

Initially weak odour of boiled cod liver, fresh oil, 
starchy 

Boiled cod liver, watery, metallic,  10 

Shellfish, seaweed, boiled meat, oil, cod liver Oily, boiled, cod liver, Sweet, meaty, characteristic 9 
Loss of odour, neutral odour Sweet and characteristic flavours but reduced in 

intensity 
8 

Wood shavings, wood sap, vanillin Neutral 7 
Condensed milk, boiled potato Insipid 6 

1 

2 
3 

4 

5 6 

7 

8 9 
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Milk jug odours, reminiscent of boiled clothes Slight sourness, trace of “off”- flavours, rancid 5 
Lactic acid, sour milk, TMA Slight bitterness, sour, “off” – flavours, TMA, rancid 4 

Lower fatty acids (eg. Acetic or butyric acids) 
decomposed grass, soapy, turnipy, tallowy 

Strong bitterness, rubber, slight sulphide, rancid 3 

 

5. pH 

The pH readings were taken in 3 different locations on each fillet (Figure 4) using a glass electrode connected to 
Hanna model HI 9321 and based on the methods of Hozbor (2004). A pH probe was inserted into the fillet flesh using 
the electrode and the reading was taken once a stabilised pH reading was established. 

 

 

 

 

 

 

 

 

6. Microbiology 

Total Plate Count testing was conducted on each fillet of Australian Salmon.  A piece was cut from the top of each 
fillet. A 1 in 10 serial dilution was performed using maximum recovery diluent (MRD). Each dilution was plated onto 
plate count agar PCA and incubated for 5 days at 25 ˚C. 

Results 

1. QI 

The results from the raw fillet QI indicate that the Australian Salmon frozen in 2013 (ie for 12 months) with the head 
on and gut in (HOGI) resulted in the fillet with the lowest quality index score of 3 (Figure 5). The 2012 frozen fillets 
had a total QI score of 5.3.  The other sample groups had quality indexes of 6.7 and 7. 

1 
2 

3 

Figure 4: Sections for pH readings 
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Figure 5: Average QI score for Australian Salmon 

2. Colour 

The 2013 frozen head on, gut in fish experienced the lightest L* value of 56.21 (Table 3). The fish with the darkest 
value was the 2013 Frozen fillets with an L* reading of 43.87. Results from the other fillets prepared are listed in 
Table 3. 

Table 3 Colour measurements for Australian Salmonfillets 

Sample L* a* b* 
2012 Frozen headed and gutted fish 50.17 4.5 12.17 
2013 Frozen headed and gutted fish 44.61 5.87 10.83 
2013 Frozen headed, gut in fish 45.22 4.28 9.53 
2013 Frozen head on, gut in fish 56.21 1.16 12.05 
2012 Frozen Fillets 46.62 3.03 12.52 
2013 Frozen Fillets 43.87 3.65 10.12 
 

3. Texture 

All of the firmness and hardness values tested for each fillet are listed below in Table 4. There was no significant 
difference demonstrated between the firmness of the fillets. The 2012 headed and gutted fish had the hardest flesh. 
The length of time the fish had been stored frozen did not observably impact on the texture of the fish. 

Table 4: Texture measurements for Australian Salmonfillets 
 Firmness TPA (hardness) 
2012 Frozen headed and gutted 
fish 

17334.59N  1388.1g 

2013 Frozen headed and gutted 
fish 

17019.7 N 982.2g 

2013 Frozen headed, gut in fish 16674.7N 811.54g 
2013 Frozen head on, gut in fish 16864.35N 911.4g 
2012 Frozen Fillets  1206.2g 
2013 Frozen Fillets  1450.8g 

 
4. pH 

0

1

2

3

4

5

6

7

8

9

HOFGI 2013 HONGI 2013 HG 2013 HG 2012 FF 2012 FF 2013
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There were some significant differences observed between the averaged pH values of the fillets, shown in Table 5. 
The pH of the 2013 head on, gut in fillet was the lowest at 5.72 and statistically different to all other values. The 
highest was observed in the 2013 Frozen headed, gut in fillet, that as well as the 2012 frozen fillets were considered 
significantly different compared to the other pH values recorded.   

Table 5: pH measurements for Australian Salmonfillets 
 pH 
2012 Frozen headed and gutted fish 6.08 
2013 Frozen headed and gutted fish 5.94 
2013 Frozen headed, gut in fish 6.26 
2013 Frozen head on, gut in fish 5.72 
2012 Frozen Fillets 6.14 
2013 Frozen Fillets 6 
 

5. Torry Scheme 

The average torry scores for the fish fillets are displayed in Table 6 and were well above acceptable (score 5).  Fish 
filleted before being frozen (FF 2012 and FF 2013) had a higher torry score, 8.587 and 8.75, respectively than those 
fillets originating from fish that were frozen whole and thawed prior to filleting. However, overall, there was no 
significant difference observed between the samples.   

Table 6: Average Qi and Torry score for all samples  

Sample QI Torry Scheme 
2012 Frozen headed and gutted 
fish 

6.7 8.06 

2013 Frozen headed and gutted 
fish 

7 7.8 

2013 Frozen headed, gut in fish 7 7.62 
2013 Frozen head on, gut in fish 3 8.11 
FF 2012 5.3 8.58 
FF 2013 6.7 8.75 
 

6. Microbiology 

The average total plate counts for the Australian Salmonraw fillets were not significantly different, as shown in Table 
7. All samples were well below the satisfactory microbiological limit for finfish fillets of 106 cfu/g.  

 

Table 7: TPC measurements for Australian Salmonfillets 
 TPC (/g)  
2012 Frozen headed and gutted fish 9200 
2013 Frozen headed and gutted fish 17600 
2013 Frozen headed, gut in fish 7400 
2013 Frozen head on, gut in fish 10633.3 
2012 Frozen Fillets 5000 
2013 Frozen Fillets 4966.67 
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General Discussion 

In conclusion, the sensory evaluation of fillets demonstrated that the method of preparation which produced the 
highest rating raw fillet was the 2013 head on and gut in fish.  The QI score for this fillet was the lowest with a score 
of 3, whilst also having the most appealing coloured flesh. The Torry score for the HONGI 2013 had a high rating of 8, 
which demonstrates a neutral odour but sweet flavours reduced in intensity. The 2013 frozen fillets rated the 
highest for the Torry scheme, however, they did not have the overall higher raw quality parameters. The results 
from the Torry scheme generally correlated with the quality index scores. A lower QI score, indicating higher raw 
flesh quality correlates with a higher Torry scheme score, indicating better eating quality.  

Generally there was little difference between texture and microbiology between treatments.  Generally also length 
of freezing did not negatively impact on most parameters.  

Further Development 

The results indicated generally that Australian Salmon can be processed in different ways and stored frozen for 
reasonable periods and, pending optimisation of post-harvest procedures, a quality product can still be obtained. 
Suggested further research includes sensory evaluation to determine acceptability and market research to 
understand what would influence consumers to include Australian Salmonin their diet. 

4.2.3 Master of Food Science Study “The effect of freeze thawing on fillets of Australian Salmon(Arripius 
truttaceus)” 
 
At this time also an ESL Masters of Food Science student Elinsa Gilead Massawe Ahmad from Tanzania did a study on 
“The effect of freeze thawing on fillets of Australian Salmon(Arripius truttaceus).  The abstract and conclusions of 
this study are reproduced below and the full paper is attached as Appendix 4.  
 
Abstract 

This research is aimed at examining and identifying potential impact of freeze storage (-100C, -180C and -260C) and 

thawing (refrigeration, tap water, room temperature and microwave defrosting). The fish fillet samples of Australian 

Salmon (Arripius truttaceus ) was stored for a period 2 months and tested while its half was left for a 4 months and 

tested using the same methods to compare the results. The fillet samples were tested for texture (hardness, 

gumminess and cohesiveness), colour (whiteness, yellowness and redness), %drip loss, moisture content, TVC (Total 

viable count) and water activity; TVBN (Total volatile base nitrogen), TMA (Trimethylamine), pH (-log [H+]) and 

percentage protein; Sensory evaluation (10% brined and grilled fillet sample at 2000C/30min). Thawing times, core 

and surface temperature was different on each fillet sample and on the thawing method where refrigeration method 

took long time (overnight), compared to other methods. Sensory evaluation for the fillet samples shows significant 

difference in the level of acceptability (p<0.05). Gender of the panellists and fish eating behaviour had significant 

impact on overall acceptability of the fillet (p<0.05). However, the test shows similarities in the level Aw but the 

number of microbial level (aerobic bacterial count) found were below the acceptable level (8.8, 1.8 and 1.2 x 

103cfu/g respectively). Texture, moisture content, and drip loss for the three fillet samples had varied significance 

(p<0.05); where the thawing method shows to have significant impact on these parameters. There was significant 

increase in pH, TVBN, and TMA  for the 4 months  compared to 2 months of freeze storage (p<0.05). The percentage 

protein in 4 months storage was lower than that of 2 months where the difference between the storage 
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temperature was not significantly different (p>0.05). From these results, the impact of freeze thawing can be 

observed and therefore the storage temperature, storage duration and the thawing methods have different impacts 

on the physicochemical properties and quality of the Australian salmon. The acceptability of the freeze thawed fish 

might depend on the personal perspective and experience of the consumer where gender difference could 

accelerate the level of acceptability. 

Conclusions   

Freeze storage of the fillet sample was affected by storage duration rather than temperature where the chemical 

properties of the frozen fillet showed significant differences between 2 months and 4 months period of storage. The 

percentage of protein content in the sample seems to be more affected by storage temperature than duration of 

storage; the higher the freeze storage temperature the lower the percentage of protein. The TVBN, TMA, pH and 

moisture content showed to be more affected by storage duration. However the texture, drip loss and colour of the 

fillet samples appeared more affected with thawing method on the frozen fillet. The colour of the sample fillet were 

more stable when thawed by refrigeration and room temperature than tap water and microwave though the later 

spend less time to be completed. The results showed that the effect of storage temperature on microbial quality of 

the fillet samples was different. The sample stored at lower freezing temperature was having higher bacteria count 

(cfu/g) compared to the higher freezing temperature which indicate that more microbial were destroyed/ inhibited 

at higher freezing temperature. Aw which determine the habitation and replication of microbes in time were not 

different when different thawing method employed to the sample (average Aw>97%). This suggests the insignificant 

impact of thawing methods on the Aw of the thawed fillet. On the sensory evaluation the difference in acceptability 

were more affected by gender and fish eating experience of the panellists. However, the level of liking in overall 

acceptability of the fillet samples was on moderate scale (like slightly to like moderately). It was also clear that males 

had higher acceptability than female. The acceptability of the freeze thawed sample might be affected by number of 

factors such as individual perspectives on the frozen fish, the method of preparation (apart from grilling) and the size 

of the sample served. The study may not be very exhaustive; therefore further studies are recommended on these 

factors. Some challenges were experienced in texture analysis where the thawed sample might be affected by 

sample size and temperature of the sample as well as the source area (parts where the sample was taken from the 

fillet). The sample should be taken on exactly one part of the fillet where the flow of the muscles fibre should be 

considered as well as the presence of any skeletal left in the muscle during filleting which might affect the results. 

Further test can be done on the level and different type of microbial count for the two storage duration to see any 

impacts on the level and type of microbes that are more affected, where contribution of the thawing method on the 

type and count of microbes could also tested. 

4.2.4: Retail Sales of Australian Salmon whole fish and fillets. 
During the project a number of project partners were trialling retail sales of the fresh or frozen fish.  

Selim Processors  
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The Miles family have a steady number of customer buying Australian Salmon in their shop near Dunsborough.  
Seasonal fresh fillets and whole fish are sold, and frozen fillets during the rest of the year. During the season fresh 
fish are supplied to the Clancys Fish Restaurants in Dunsborough.  

Central Seafoods  

Richard Buczak from Central Seafoods produced packaging for a range of products in 2015 but sadly his business was 
sold before sales were fully developed.    

   
 
Figure 5: Central Seafoods packaging for Australian Salmonproduct.   
 
Parrys Beach product 
 
Parrys Beach producers commenced sales of fresh whole fish product in their local area (Denmark, Albany) in 
2015.  The fish for sale were spiked, bled and iced immediately on reaching the beach. Sales were assisted by a social 
media Facebook presence. These sales were continued in in 2016 and 2017 with local chefs and consumers 
supporting.  In 2017 whole fish were sold for $15 each, some of the fish were also filleted and sold in vacuum packed 
format ($20/kg). Freezing trials will be conducted in 2018.   

Passion meets Purveyor   
 
In 2017 Pete Manifis commenced selling fresh Australian Salmon from Parrys Beach to Perth metropolitan chefs 
through his company “Passion meets Purveyor.”  The fish was in Perth within 24 hours of harvest.  Fish were sold to 
a variety of Perth chefs and the product was well received with considerable social media interest (see Figure 6). 
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Figure 6: Facebook photos from Australian Salmon sales by Pete Manifis 
 
Mr Manifis also used Australian Salmon in a number of high profile social events, including serving smoked salmon 
on a private flight from Perth to Broome for the Broome Gourmet Adventure and at a major wedding. .    
 
4.3  Quality, Sensory and Market Investigation of Value-added Australian Salmon Products.    
 
Based on market and stakeholder advice to look at value -adding options for Australian Salmon a range of value 
added products were produced and tested as part of the project.  These products are discussed in detail below. 

4.3.1 Canned Australian salmon. 
 
Methods  

Ten different flavoured canned Australian Salmon samples, produced in Thailand, were supplied to Curtin University 
by Tony Westerberg to be tested for consumer sensory opinion (Figure 7). Ethics approval was obtained for the 
project (Approval 33-13) and microbiological testing undertaken to ensure food safety of the canned products. The 
flavours to be tested included: 

• Australian salmon- spread 
• Australian salmon- sweet corn 
• Australian salmon- tomato and onion 
• Australian salmon- lemon pepper 
• Australian salmon- smoked 
• Australian salmon- lemon chilli 
• Australian salmon- chilli 
• Australian salmon- penang curry 
• Australian salmon- matsaman 
• Australian salmon- beans in Mexican sauce 
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Figure 7: Australian Salmon canned samples used for testing 

Panellists 

The panellists were recruited from adverts posted around the Curtin Sensory labs and also via email. There were 40 
people who participated in total, 9 males, 27 females and 4 in which the gender was not listed. The panellists 
consisted of mainly students and staff from the School of Public Health at Curtin University with a few panellists also 
from the Department of Fisheries. 

The panellists were untrained in sensory assessment, since it was only their perception and opinion of the product as 
a consumer that was required. Before participating in the study, all panellists were given an information sheet 
and signed a consent form indicating that they had no food allergies, and that they all understood the limited 
risks involved with the study. 

Sensory setup 

Each panellist was seated in a separate sensory booth (Figure 8) and access to the kitchen was supplied by a 
small window which could be opened from the kitchen side. All samples were placed on white plates and 
labelled with a separate set of random numbers (Figure 9). Samples were passed through this window to each 
participant where they were assessed for appearance, odour, texture and flavour, as well as an overall score for 
each flavour of Australian salmon. Panellists were asked to rank their preference for each of these attributes on 
a scale from like extremely (1), through to dislike extremely (9). Water and plain crackers were provided to 
allow the panellists to assess each sample with a fresh palette.      
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Figure 8: Panellists in sensory booths. 

 

Figure 9: Some sensory samples provided to panellists 

 

 

Results 

The questionnaire was split into 2, with the idea that panellists would return the next day to complete the second 
part of the sensory tasting. Unfortunately the availability of the panellists was limited. So some questions were only 
asked to panellists on the first day.  

However, overall 83% of panellists interviewed in the first sensory session agreed that if they knew that the product 
came from an Australian well managed fishery it would assist them in choosing such a product over an imported 
product. When asked if they would pay more for this product 66.7% said that they were willing to pay more for the 
product knowing it was from a sustainable Australian fishery.  
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Of the 20 panellists who completed the questionnaires on day 2 100% said they ate canned fish and 95% purchased 
canned fish. The frequency of purchase was divided between 45% who purchased weekly, 45% monthly and 5% 
annually. 65% of the panellists said that price was the factor that influenced which product they purchased, and 25% 
said they based their purchase on quality/ flavour. One panellist listed both as concerns they took into account. 

Each product was ranked by each panellist on appearance, odour, taste, texture and overall opinion of the product, 
on a scale of liking it extremely to disliking it extremely. The averages for each sensory aspect were graphed with the 
range being shown in red on each graph.  

The results for the appearance of the canned Australian Salmon samples is displayed in Figure 10. The smoked and 
lemon chilli samples were ranked the most favourable, with an average of 2.9 for both. Penang curry and lemon 
pepper were the next favoured flavours equalling 3.4. The scale used indicates that the appearance of the smoked 
and lemon chilli flavours are positioned near the “like moderately” on the scale. Beans in Mexican sauce was the 
least preferred flavour amongst panellists based on appearance. 

 

 

Figure 10: Appearance of different flavours of canned Australian Salmon(n = 20) 

The results for odour of different flavours of canned Australian Salmon is displayed in Figure 11. The lower the score 
the more appealing the odour was to the panellists. Lemon pepper and smoked flavours were considered to have 
the most favourable odour, with an average score of 3.1 for both flavours amongst panellists. Beans in Mexican 
sauce (3.15), followed by chilli (3.2), salmon spread (3.25) and tomato and onion (3.3). These scores indicate that the 
panellists moderately like the odours presented to them in the different Australian Salmon flavours. The sweet corn 
flavour was the least preferred amongst panellists based on odour.  
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Figure 11: Odour of difference flavours of canned Australian Salmon(n = 20) 

The average taste ranking of the different flavours were scored between 2.45 and 3.95, as seen in Figure 12. The 
panellists taste scores for the different flavours of canned Australian Salmon ranged between “like very much” to 
“like slightly”.  Penang curry was the most preferred flavour based on taste, with a score of 2.45, closely followed by 
mastaman curry (2.5), and then tomato and onion (2.95). The sweet corn flavour was the least preferred amongst 
panellists based on taste.  

 

 

Figure 12: Taste of different flavours of canned Australian Salmon(n = 20) 

Figure 13 displays panellists rating of textures for the different flavours. The averages ranged between 2.9 and 4.55 
which describes the “like moderately” towards the “neither like nor dislike” on the descriptive scale. Lemon and 
pepper was the most preferred based on texture (2.9), followed by the mastaman curry (3) and then penang curry 
(3.15). The salmon spread was the least preferred flavour based on texture. 
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Figure 13: Texture of different flavours of canned Australian Salmon (n = 20) 

The overall scores from the canned Australian Salmon flavours show that panellists preferred the penang curry 
flavour the most, with an average score of 2.55 (Figure 14). Matsaman curry (2.7) was the next preferred flavour, 
followed by smoked (3.25) and lemon chilli (3.25). The least preferred flavour as an overall score was the sweet corn 
(4.3).  

 

 

Figure 14: Overall liking of different canned Australian Salmon flavours (n = 20) 
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Figure 15: Appearance of all canned Australian Salmon flavours grouped on panellists preference (n = 20) 

Figure 15 displays the panellists preference for appearance of the different flavours. The flavours were grouped into 
4 different groups, “liked very much” which required a score of 1 or 2 from the panellists, “liked moderately/ 
slightly” which required a score of 3 or 4 from panellists, “neither liked nor disliked” requiring a score of 5 and 
“disliked” which required a score of 6 through to 9. Figure 6 shows clearly that the smoked and lemon chilli flavours 
had the most “liked very much” response from panellists. The beans in Mexican sauce flavour received the most 
“dislike” responses from panellists.  

 

Figure 16 displays the panellist’s preference for odour of the different Australian Salmon flavours. In comparison to 
appearance there were very little “dislike” responses from panellists. Cumulatively, salmon spread received the most 
positive responses on odour however, it was the matsaman curry flavour that elicited the most “liked very much” 
responses from panellists.  

 

 

Figure 1: Odour of all canned Australian Salmon flavours grouped on panellist’s preference (n = 20) 
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Figure 17 displays the panellist’s preference for taste of the different Australian Salmon flavours. The matsaman 
curry flavour displays highest total of “liked very much” responses. Closely followed by the penang curry and tomato 
and onion flavours. The overall preferred taste was the penang curry flavour which presented a higher total of 
“liked” responses. No panellists disliked the penang curry flavour. Sweet corn and chilli had the lowest “liked very 
much” responses, with the total number of “liked” responses for chilli ranking it as the least preferred flavour for 
taste.  

 

 

Figure 2: Taste of all canned Australian Salmon flavours grouped on panellist’s preference (n = 20) 

The lemon pepper, smoked and penang curry flavour displayed the highest total of “liked most” responses for 
texture (Figure 18). The lemon and pepper flavour responded with the most “liked” responses for overall texture. 
The lemon and pepper flavour also recorded no “dislike” responses from panellists. The matsaman curry was also 
rated highly amongst panellists with no “dislike” responses and a high percentage of “liked” responses. The salmon 
spread produced the most “disliked responses” however, it was the sweet corn flavour which produced the lowest 
“liked very much” response. 

 

Figure 3: Texture of all canned Australian Salmon flavours grouped on panellist’s preference (n = 20) 

Figure 19 represents the overall rating panellists gave to each flavour. The matsaman curry flavour produced the 
highest “like very much” responses from panellists, closely followed by penang curry. The matsaman curry, penang 

0

20

40

60

80

100

120

To
ta

l %

Disliked Neither liked nor disliked Liked moderately/ slightly Liked very much

0

20

40

60

80

100

120

To
ta

l %

Disliked Neither liked nor disliked Liked moderately/ slightly Liked very much



22 
 

curry and beans in Mexican sauce all ranked equally with the same amount of “liked” responses. The penang curry 
and tomato and onion flavours elicited no “disliked” responses. The sweet corn was the least preferred flavour 
overall, producing the most “disliked”responses and the least “liked very much” responses.  

 

Figure 4: Overall rating of canned Australian Salmon flavours grouped on panellist's preference (n=20) 

Discussion 

The results from the initial questions revealed that the majority of panellists (83%) would choose an Australian 
seafood product over an imported product. A total of 66.7% said that they were willing to pay more for the product 
knowing that it came from a sustainable Australian Fishery. Although the sample for the study was limited this is 
encouraging to the processor that consumers attitude towards supporting Australian industry is positive.  

Each flavour of the canned Australian Salmon was analysed based on panellist’s opinion of their appearance, odour, 
taste, texture and overall rating. Based on appearance alone, the smoked and lemon chilli flavours were the most 
preferred amongst panellists with the beans in Mexican sauce the least preferred. These two flavours possessed the 
most number of “liked” responses and no “dislike” responses. The beans in Mexican sauce produced the highest 
number of “disliked” responses. 

Lemon pepper and smoked flavours produced the most preferred odours however; there was little difference noted 
between each of the average odour scores for the different flavours. Overall there were very little “disliked” 
responses from panellists in regards to all flavours tested.  

The penang curry was the most preferred curry by taste based on the average scores. Penang curry had the most 
“liked” responses from panellists in regards to taste, however it was actually the matsaman curry flavour that 
produced the highest total “liked very much” responses. The least preferred was the sweet corn flavour, which 
received the most “disliked” responses from panellists.  

The lemon pepper had the most preferred texture, with the least preferred being, the salmon spread. The lemon 
pepper flavour received the most “liked” responses overall and along with smoked and penang received the most 
“liked very much” responses from panellists. The salmon spread received the most “disliked” responses.  

Overall the penang curry was the favourite flavour amongst panellists with the sweet corn having the least preferred 
overall rating. The penang curry, matsaman curry and Mexican beans in sauce all received the most “liked” 
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responses. Matsaman curry received the most “liked very much” responses however, the penang curry received no 
“disliked” responses allowing it to be the most preferred flavour overall. 

4.3.2 Smoked Australian salmon.  
 
Smoked Australian Salmon product was produced at a number of sites and using a number of different smoking 
experts and methods.  
 
Shelf-life and informal sensory studies were completed on some of the products.  Results from the different smoking 
trials are summarised in Table 7 below.  
 
Shelf-life results when undertaken are shown in Table 8.  These results need to be repeated once a commercial 
process has been developed.   
 
Photos of the different products are shown in Figures 20-23.  
 
Table 7: Smoking trials for Australian Salmon 
 

Chef/Smoker Raw Material Methods Shelf-life 
testing 

Tasting 

Peter Goulding 
(Challenger) 

Frozen loins Cured in 40% brine and 60% 
brine. Hot smoked 

Sensory till 
Day 20 then 
(fungal) 
contaminatio
n appeared  

WAFIC informal panel: 
considered very 
acceptable  

Aristos chef 
(Catalanos) 

Frozen Fillets Place fillets into a 60 degree 
salt brine for 30 mins 
Brush with hickory essence 
and drain.  Top with mustard 
seed or a light sprinkle of 
pepper 
Transfer to smoker at 100 
degrees for thirty mins 
Remove chill and pack 
 

Micro(Listeria 
and TPC) 
Fresh stored 
till Day 30 
Micro(Listeria 
and TPC) 
Frozen and 
Thawed till 
Day 8 

Informal sensory and 
SCPFA: considered very 
acceptable 

Allan Crabtree 
Supplied with 
whole skin on 
and skin off 
fillets  

Off Cuts  Curing”  
1. Bacon style dry cure 

(with nitrate). score 
5/10 

2. a dry cure without 
nitrate again 5/10 

3. Different wet cures 
for different periods 
of 1,2 and 3 days. 
Smoked and cooked 
these samples in 
both poaching and 
roasting methods, 
results varied 
between 4 and 7. 

4. Wet cure made up 
with salt, sugar, 
garlic, pepper and a 
little chilli, after a 
two day cure cold 

Not done  Sensory rating by 
smoking expert and 
informal panel, 
agreed it was pleasant in 
both flavour and texture. 
sits in the Tuna arena and 
in fact most people who 
tested it thought that’s 
what it was. 
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smoked the fillets 
and then slow 
roasted to between 
55 and 65c. 

Chef Dale 
Sniffen  

Skin off loins   Hot smoked Not done  50 members Fly fishing 
Club. Well received   

Holy Smoke**  Skin on fillets Hot smoked Not done Not successful (see 
comments below)* 

Pete Manifis  Skin off 
fillets  

Cold smoked  Not done   Very well received on 
private plane to Broome 
Gourmet Escape.   

*Not sure where I went wrong!  I tried the salmon in different strength brines and smoked it the same as the Atlantic 
salmon however it turned out dry with little flavour.  Very disappointed as I had expected a more positive 
result.  Some of the staff were of the opinion that once frozen the salmon doesn't bounce back as it loses something 
in the process.  Or maybe I stuffed up! Sorry that I am not the bearer of good news. 

Table 8: Microbiological testing results for Smoked Australian Salmon 
 
Product  TPC (/g) Listeria (/25g) Comments  
Day 0 (22/9) 1 4300 ND  
Day 0 (22/9) 2 9000 ND  
Day 2 (24/9) 1 570 ND  
Day 2 (24/9) 2 540000 ND  
Day 4 (26/9) 1 86000 ND  
Day 4 (26/9) 2 1300000 ND  
Sample B (day 7) 
(separate sample) 

170000000 ND Salmonella (Nd/25g: 
coliforms 10/g) 

  
 

    

Figure 20: A group of Challenger TAFE students, supervised by Peter Goulding, hot smoked frozen Australian 
Salmon fillets.   
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Figure 21: Hot smoked product produced by Aristos chef at  Catalanos. 

   

 

Figure 22: Hot smoked product produced by Allan Crabtree.  

    

Figure 23: Hot smoked product produced by chef Dale Shiffen  

The smoking results were variable but generally it seems it is possible to produce a very acceptable product (sensory 
and microbiological) from Australia salmon. Understanding of the best source of raw material (eg fresh/frozen, 
loins/fillets), and optimisation and recording of smoking methods now needs to be achieved.   
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4.3.3 Salmon in Oil. 
 
Jim Mendolia has produced a cooked Australian Salmon product in oil (see Figure 24). Various shelf-life testing 
results are shown below.  The product will be launched in 2017. Both a retail (200g) and food service (5kg) formal 
will be produced.  
 

 
 
 
Figure 24: Design Format for Fish in oil (and canned) Product produced by Jim Mendolia   
 
Table 9: Shelf-life testing results for Australian Salmon in oil.    
 
Product :Date of 
Production)    

Day of Testing TPC Results Other results  Comments  

Fish in oil : 11/4/2016 10.5 months   100,000,000 Listeria ND/25g 
Salmonella ND/25g 
Coag +ve Staph:<100/g 

 

Fish in oil : 19/1/2017 38 16000000 Listeria ND/25g 
Salmonella ND/25g 
Coag +ve Staph:~700/g 

Lack of 
gloves?  

Fish in oil:15/3/2017 7 8000 Listeria ND/25g 
Coag +ve Staph:<100/g 

 

 14 16000 Salmonella ND/25g  
 21 1100000   
 28 8400000 Listeria ND/25g 

Salmonella ND/25g 
Coag +ve Staph:<100/g 

 

 35 1300000   
 
This product has a potential 3-4 week shelf-life. Further testing was undertaken by the industry partner. Commercial 
production of this product has now commenced.  
 

4.3.4 Australian Salmon fish cakes and burgers. 
 
A number of different fish cake and burger recipes were produced by various chefs and trialled during the project.   
 
Chef Dale Sniffen produced a 100% Australian Fish cake (Figure 25).  The product was developed from vacuum 
packed and frozen loins.  The recipe is shown in Appendix 5. Assuming a cost of $8/kg for Australian Salmon loin, the 
cost was calculated at 70c per item, packaged,  from the factory.  The product needs little binder due the high 
concentration of fish.  The final version could be fresh/frozen, cooked or uncooked. Shape could be varied.  
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Figure 25: 100% Australian fish cake produced by Dale Sniffen.   

The second recipe from Dale Sniffen was an 100% Australian product Thai fish cake (Figure 26). The product was 
developed from vacuum packed and frozen loins. The recipe is shown in Appendix 5. Assuming a cost of $8/kg for 
Australian Salmon loin, the cost was calculated at 75c per item, packaged,  from the factory. Half size then previous 
cake but with no binder, produced raw and frozen, could be panfried, barbequed or oven-baked.  
 

 
 
Figure 25: 100% Australian Thai fish cake produced by Dale Sniffen. 
 
The Thai fish cake was trialled by the chef with 30 members of the WA Saltwater Flyrodders fly fishing club on 
October 7, 2014. 
 
The report is presented below: 
 
Cooked and presented by Chef Dale Sniffen  
 
Hi Janet,  
 
I cooked the Thai Fish Cakes for members of the WA Salt Water Flyrodders Club last night with excellent 
results.  I didn’t tell them what species of fish they were eating, once they all tasted the sample I  asked 
them to  try and Identify it was.  
 
10 said it was large Pink Snapper, or Red Snapper  
5 said it was Spanish Mackerel, or Tailor 
10  Samson fish or Queen Fish 
1 Flathead 
4 hate fish but tasted it anyway, because it was in the name of science, said not bad!!  
 
When I told them it was WA Australian Salmon caught in the Albany area for commercial purposes they 
were literally gob smacked when I told then what it was.   So all good!! like I predicted.  Totally forgot my 
camera, but I get some next month, what a dummy 
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Pete Manifis produced a fish cake at Home Economics Institute of Australia (HEIA) teacher “industry currency” day, 
attended by 75 teachers on the 5 December 2015.  The product was well received and the recipe has now been 
incorporated into the recipes as part of the Western Australian Fishing Industry Council (WAFIC)/HEIA underutilised 
species school education initiative and can be found at www.wafic.org.au/education/resources.  

4.3.5 Premium dried pet food.  
 
Following an approach by a “premium” pet food company interested in producing Australian fish “dog treats”, trials 
were carried out to see if this product could be developed with Australian salmon. It was stipulated by the industry 
partner that source of the products must be Australian, preferably with a name familiar to seafood purchasers (eg 
Australian Salmon, Tropical Snapper, Rosy Threadfin Bream). Initial estimate of production ~2 tonnes product per 
quarter.    
 
Methods  
 
For the trials, moisture levels were determined using a variation of the AOAC Official Method 925.10 (AOAC 
International 2005). One sample of approximately 10g of each dog treat was dried overnight in a vacuum oven set at 
95 °C. The percentage moisture loss was determined by weight using the following equation: 
 

Moisture Content (%)  =  
Original Sample (g) − Dry Sample (g)

Original Sample (g)
× 100 

 
 
Trial 1- Investigate moisture content for dog treats already on the market 
 

In the first trial moisture content of a range of product already on the market was conducted.  The “treats” tested 
are shown in Figure 26. The moisture contents were estimated at 24 and 72 hours of drying.  Results are shown in 
Table 10.  Appearance after 72 hours of drying are shown in Figure 27.   

Table 10: Moisture Content of fish dog “treats” on commercial market.  

TReat Moisture after 24 hours drying 
(%)  

Moisture after 72 hours drying 
(%) 

Salmon Skin Stick  1.4 1.84 
Greenlip Mussel  2.85 3.2 
Ocean Tuna  1.8 2.15 
Kangaroo Fillet  3.49 3.67 
 

http://www.wafic.org.au/education/resources
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Figure 26: Commercial fish dog “treats” tested.   
 

 
 
Figure 27: Commercial dog treats after 72 hours of drying.  
 
 
Trial 2- Drying of pre-cut frozen Australian Salmon fillets.  
Three salmon fillet strips were placed in a fan forced oven set at 60C for 6 hours. Three salmon fillet strips were also 
dried in an oven set at 60C for 6 hours.  
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Table 11: Moisture content of Dried Australian Salmonstrips.   
Sample Time of Drying Moisture content (%) 
Salmon fillet strips (frozen)  6 6.92 
Salmon fillet strips (thawed) 6 15.88 
Salmon fillet strips (frozen) 6 41.65 
Salmon fillet strips (thawed) 6 14.32 
Salmon fillet strips (frozen) 24 9.93 
 

     
 
Figure 28: Thawed snapper and salmon fillets before drying and after 6 hours drying     
      

 
  
Figure 29: Frozen Salmon and Snapper fillets after being dried at 60C overnight 
 
 Trial 3 : Drying fish strips 
The Australian Salmon dried in previous trials was deemed to be unattractive to the end user, as the blood turned 
black during drying and was not aesthetically pleasing (Figure 30). In order to rectify the issue, the blood lines and 
blood meat were removed from the fillet prior to drying (Figure 31). 

 

 

 

 

 

Figure 30: Australian Salmon strips dried in previous trials with blood meat left on, which was considered 
unattractive. 
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Figure 31: The blood meat found on the skin side of the fillet and along the spine (left) and the same fillet trimmed of 
excess blood meat (right) 

Samples of frozen Australian Salmon(n = 10, 196.3g) with dark meat removed were weighed and placed into an 
incubator at 60°C for 6 hours in order to dry. A Contherm Digital Series incubator, located at the Public Health 
laboratory, was used to dry the waste. 

The samples were weighed pre and post-drying to analyse moisture loss, and were semi-frozen at the time of 
weighing and placing into the oven. Once dried, the strips were removed from the tray with a spatula. Pictures of the 
product, pre and post drying can be seen in Figures 30 and 31.  

The percentage moisture content was determined as previously. Results are shown in Table 11.  

Table 11: Results from Australian Salmon strips drying trials.  

 

Australian 
Salmon   

  Time in 10:23am 
  Time out 4:10pm 
  Before After 

  
Weight (g) Weight (g) Difference (g) 

Moisture 
Content (%) 

18.8 7 11.8 62.8 
25.6 8.9 16.7 65.2 
23 8.8 14.2 61.7 

11.4 2.8 8.6 75.4 
19.5 5.7 13.8 70.8 
24.1 8.5 15.6 64.7 
20.8 8.5 12.3 59.1 
20.9 8 12.9 61.7 
12.8 3.4 9.4 73.4 
19.4 6.9 12.5 64.4 

196.3 68.5 127.8 65.1 
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Trial 4: Drying fish strips for shelf life trial  

Australian Salmon strips (n = 12, 278.8g) were dried using the methods mentioned above in Trial 3.  The strips were 
immediately placed into the freezer until required for the shelf life trial.  

After drying, 49g (5 strips) and  45g (3 strips) were placed into two separate snaplock bags on the 3/2/15. Each bag 
contained a silicon desiccant sachet to absorb moisture.   

The bags containing the fish strips were kept at ambient temperature (22°C) and visually assessed (daily) over a 
period of 7 days. The product was observed for any growth of bacteria/mould, and sensory changes including odour 
were checked daily by the researcher and categorised according to the following scale.   

 

Category 0 Category 1 Category 2 Category 3 Category 4 Category 5 
Fresh/neutral 
odour. 

Mild fishy 
odour, normal 
for dried 
seafood 

Some fishy 
odour, but 
expected for 
dried fish 

Moderate 
fishy odour. 
Starting to 
make its 
presence 
known. 

Strong fishy 
odour. 
Bordering on 
rancidity 

Very strong 
fishy odour, 
rancid, 
overpowering 

 

The differences in moisture content between the snapper and were significantly different, with moisture losses of 
51% and 65% respectively.  

The whole salmon fillet (skin off) used in this experiment was weighed prior to trimming off the blood meat (1062g), 
and weighed after trimming (822g). Trimming off the blood meat and pin bones accounted for a 23% loss of total 
fillet weight.  

The dried product is stored in labelled snaplock bags in the freezers at CESSH (Figure 32).  

 

Figure 32: Australian Salmon strips placed into snaplock bags, with silica sachet, for the shelf life assessment.  
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Results  

Drying 

The moisture content after drying the salmon for 6 hours at 60°C was 46%. There was minimal drip loss during this 
trial, apparent by the lack of moisture leaching from the strips (Figure 33-35). 

Time in 10:40am 
  Time out 4:00pm 
  

Before Weight (g) 
After Weight 

(g) Difference (g) Moisture Content (%) 
278.8 151.1 127.7 45.8 

 

Assessing Shelf Life 

The sensory results after the 7 day trial.  

Day Date Mould/Bacteria Visible? Odour 
0 03/02/15 No 1 
1 04/02/15 No 1 
2 05/02/15 No 1 
3 06/02/15 No 1 
4 07/02/15 No 2 
5 08/02/15 No 2 
6 09/02/15 No 2 
7 10/02/15 No 2 

 

 

Trial 5: Calculating total moisture content 

10g duplicate samples of the dried Australian Salmon were placed into an oven set at 95°C for 24 hours to determine 
moisture content.  

Moisture Content 
% 

      10g of samples dried over night at 95°C 
    In 11:30am 02/02/15 

      Out 09:00am 03/02/15 
     

       

Australian salmon I.D. 

Before 
Weight 

sample (g) 
After Weight 

sample (g) Loss (g) 

Moisture 
Content 

(%) 

Average 
Moisture 

Content (%) 
 36 10.08 5.71 4.37 43.4   
  28 10.03 6.094 3.936 39.2 41.3 
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Figure 33: Australian Salmon strips pre-drying (left) and dried (right) after 6 hours. The salmon released a lot of liquid 
upon heating, apparent by the white residue on the baking tray.  F 

 

Figure 34: Examples of Australian Salmon pieces prior to drying (left) and post-drying (right).  

 

 

Figure 35: Drying of salmon strips in the second trial did not result in large drip loss when the samples were heated as 
apparent in the first trial (see Figure 3). 
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Discussion 

Australian Salmon are known for having softer meat, possibly owing to higher moisture content in the flesh, which 
reflected the higher moisture loss (65%) in the first trial. Figure 33 shows the extent of the drip loss in the Australian 
Salmon strips, with dried residue coating a large proportion of the tray. The excessive drip loss in the salmon was not 
apparent in the second trial (Figure 35), however the strips were placed into the oven frozen, as opposed to semi-
thawed in the first trial. Tropical snappers are renowned for having firm, white flesh which could be attributed to 
lower moisture content and smaller moisture losses after cooking (51%).  

Removing the blood line did produce a more aesthetically pleasing product (Figure 4 - 6), however, this accounted 
for the loss of 23% of total fillet weight. This will need to be considered in the economics of drying the fish, as this is 
a significant loss of weight, before drying. The tuna industry uses blood meat waste from the trimming/canning 
process as an ingredient in ‘wet’ pet food.  

From the initial trials conducted initially (results not shown), it was found that drying at 95°C + resulted in a product 
that splintered easily and may be harmful to dogs. It was found that drying at 60°C resulted in a more pliable strip, 
with a higher overall moisture content. This product was very pleasing to the client who reported “the dogs loved it.”  

The shelf life of the product, considering the visual and sensory parameters, deemed the product to be suitable for 
up to 7 days.  There was no bacterial/mould growth on the product. The odour was deemed to be acceptable over 
the duration of the 7 days of the trial, as it remained under 3 on the subjective scale. Longer shelf-life trials need to 
be conducted, aligned with microbiological testing. These results need to be aligned with the specifications for pet 
food.   

Cost Analysis and Next Stages 

Below is an except from an email to the client at this stage of the project.  

“Whole Australian Salmon currently sells for ~$1/kg. If we assume a fillet recovery of 29% based on different size 
pieces being OK then the cost of the fillet is say $3.20/kg and I think the processing/transport/drying would be at 
least $2 /kg (leaving  price is at $5.20/kg of fillet).  Rowan is redoing the trial but the moisture loss is  at worst ~40% 
(but maybe better) so that increases the costs of the dried fillet at close to the ~$10 we talked about, but it is another 
question around finding a processor prepared to do it for that cost.” 

An email was thereafter sent to a number of Australian Salmon processors to determine interest in commercial 
trials.  

Hello 

I am contacting Australian salmon producers/processors about an opportunity to produce dried Australian Salmon 
as  a pet food snack for a company called SavourLife Pty Ltd run by Michael McTeigue Founder/Managing Director 
(E  michael.mcteigue@savour-life.com.au). 

SavourLife produce dried premium pet food snacks and we have been working with them on some preliminary 
development work.  We have dried Australian Salmon fillet pieces (without blood lines) (~90g after drying) and the 
initial result with the dogs were favourable and there was good interest from the retail sector. We are producing 
larger volumes now for larger scale trials.  

We can provide some preliminary laboratory scale data on fillet recoveries, drying moisture losses and favourable 
temperatures/times etc but these results will need to be up-scaled to a commercial context.  We are also undertaking 
shelf-life trials but these are in early stages (~18 month shelf-life would be ideal). 

mailto:michael.mcteigue@savour-life.com.au
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Michael is keen to move on this project quickly and to talk to interested processors/producers about developing a 
commercial level of production.  He can be contacted on the email address above or on 0412 761 725.    

Thanks, Janet  

Despite a number of discussions, none of the processers were prepared to produce the product at the prices 
requested by the pet food manufacturer. All considered his offered prices were not economically viable.   

The pet “treats” research work was therefore ceased.  

4.4 Australian Salmon Promotional and Educational Strategies  
 

4.4.1 University of the Sunshine Coast Student Projects  
 
A brief was prepared by Dr Howieson and subsequently a group of University of the Sunshine Coast advertising  
students developed a marketing campaign for Australian salmon.  Some of the outcomes are shown in Figure 36. The 
results were presented to the fishermen at the 2015 AMM for Australian salmon. The work generated significant 
discussion and further ideas. 
 
 

   
 

   
 
Affordable, Wild and Australian  
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• Get our fish on ya dish” 
• Website (product/nutritional info, producer contacts, photos, recipes) 
• Information pack for clients (letter, recipe cards, coupon for trial product)  
• YouTube Channel 

  

 
 
Figure 36: USC advertising students campaign for Australian Salmon 
 

4.4.2 WAFIC School Education Initiative 
 
WAFIC has supported a joint school education initiative between Curtin University, WAFIC and the Home Economics Institute.  
An initial teacher survey identified that schools generally can’t afford to do class activities with fish due to expense. A 
poster describing twelve “lower value species” was therefore developed and 500 copies have been printed for 
schools.   This poster is also available on the WAFIC page. Australian Salmon is one of the featured “underutilised 
species.”  In addition, Pete Manifis has worked with the working group to design six recipes using examples of lower 
value species suitable for classroom cooking. The recipes (as individual cards) will be available on the WAFIC 
education site so that hopefully students will cook at school then take home to cook at home.  Pete has developed 
an Australian Salmonrecipe as part of this.  This education program as well as the Curtin University Australian 
Salmonresearch is featured in an ABC Landline program.    
 

5 Conclusions and Next steps   
 

The project has demonstrated that a range of fresh/frozen and  value-added Australian Salmon products  can be 
produced .  These products have been demonstrated to have consumer/market appeal and a number of major 
seafood suppliers/processors/exporters have indicated an interest in commercialising such products.   

However an ongoing issue is developing consistent, quality supply to meet such markets. As an example Pete Manifis 
generated significant chef interest in March 2017, but was then unable to fill orders for the following week as fish 
were not available.  

Collaborative effort is required due the short season of the current season.  Alternative harvest strategies may need 
to be investigated to extend the season and ensure higher volumes of quality product are harvested. Infrastructure 
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will be required, in particular increased freezing capacity, as the Australian Salmon season coincides with the sardine 
season and sardines are prioritised for freezing.  

Many of these issues and a series of potential solutions were an outcome of the aligned “Future Directions for the 
West Australian Salmon Industry” project and the IDG are working with WAFIC and the Department of Fisheries to 
implement some of the recommendations.  Jim Mendolia has developed significant markets for his canned and oil 
product but cannot source sufficient quality fish.   In addition, Brett Hogan (formerly of Focus Fisheries, now 
Mareterrum) wrote a report outlining the canning opportunity, this document is attached as Appendix 6.  However 
again this requires consistent quality supply and collaborative effort.  

An ABC Landline feature on Australian Salmon in Western Australia on May 7 2017, resulted in a further ABC Radio 
interview and several media articles.  As a result the articles were translated and circulated and a plethora of 
enquiries was received from China and other parts of Asia.  WAFIC, with Austrade is managing the enquiries.   

It is now up to the fishermen and processors to take this opportunity forward.       
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