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1. Background   
Champagne Crab (Hypothalassia acerba) occur in the southern waters of Australia generally 
between 100 – 200m in water temps varying from 12 to 21 degrees Celcius. Champagne Crabs are 
distinguished by the numerous spines on the edges of the carapace (shell) and on the legs. A creamy  
orange colour they grow to around 15cm in carapace width. 

Trips may be 5 – 10 days in length and the species are taken in rock lobster or crab pots. The pots 
are baited with salmon or sardines or fish by product – including heads.  Once on board, crabs are 
retrieved and main pincers are zip tied to prevent animals harming each other. They are put into a 
below deck live tank, full of fresh seawater that is kept aerated. When vessels reach the wharf the 
water is drained from tanks and the produce is transferred as quickly as possible to onshore live 
tanks. This practice ensures animals stabilise and acclimatise before being shipped within a few days 
or up to 2 weeks to domestic and overseas buyers.  For shipment, crabs are placed very briefly in 
near freezing salt water or in an ice slurry to reduce their body temp and send them into a torpor. 
They are then packed in Styrofoam boxes with chill packs ready for live transport.   

The main market is into China via live export. They are sold in small quantities on the local market, 
either live or cooked and as a whole animal.  However Champagne Crabs are undervalued because 
the meat is difficult to extract and the spikes make them difficult to handle. They also destroy each 
other if not treated properly on board. Further, Champagne Crabs are not as highly prized on the 
export markets as deep sea crab species because of their smaller size and less favourable colour. 
Locally, these crabs are not a species well known for eating and of little demand. Again this is 
generally because it is time consuming to extract meat after cooking.   

2. Project Development 
Dr Janet Howieson was approached in 2015 by Neil Dorrington in regard to investigating some 
quality and other aspects of Champagne Crabs. It was considered that such an investigation would 
fall under the project CRC/FRDC 2013/711.30: Developing new opportunities for underutilised 
species.   Subsequently an introductory meeting was held and a preliminary research plan was 
developed (see Table 1). 
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Table 1: Research Plan: Champagne Crab Product Development  

Stage Parameters to Measure   Research Activities  Comments 
1. Harvest    Crabs will be harvested by best practice 

and transported live to processing 
facility.  
Harvest strategy discussion: all at once 
or through the year (may influence 
product development options).  
Cost to  harvest (seasonal or all during 
the year) to assist with understanding 
economic feasibility.  
Freeze on board with dedicated vessels 
if short harvest season. 

2. Humane Killing  Flesh quality* (texture, odour) 
(chef panel to advise/assess??). 
Claw appearance (??) 

Impact of humane killing 
techniques (freezing to put to 
sleep,  drowning, spike) on flesh 
quality etc.    

Crab claw may be separated and sold as 
separate product.   Work out optimum 
time to remove crab claw (and method)  

3. Hair Removal Coverage of hair on crabs (eg are 
they on the claws)  
Proportion of hairs removed by the 
different techniques.   
Impact of hair removal strategy on 
outer shell/claw appearance and 
flesh quality.   
Does hair presence during cooking 
actually decease palatability   

Map hair on crab Carapace. 
Conduct literature survey on hair 
removal strategies on other species 
Test options to remove hairs: burn, 
scald (steam), other??  (as perhaps 
identified by literature review). 
Assess impact of hair presence on 
palatability after cooking.  

Hairs are reported to taint flavour and 
get stuck in throats.  

4. Processing strategies 
a. Freeze whole and 

raw (for later 
defrost and 

Flesh quality  
Meat Yield 
Shell hardness   

Assess quality of frozen flesh from 
raw and cooked product. 
Shelf-life considerations.  
Assess best methods of cooking 

Is crab claw to be separated initially?  
Frozen product preferred??  
Is there differences in yield/quality  
associated with males/females. 
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Stage Parameters to Measure   Research Activities  Comments 
extraction)  

b. Cook and freeze 
whole (for later 
defrost and 
extraction)  

c. Extract meat from 
raw crab and freeze 

d. Extract meat from 
cooked crab and 
freeze   

(steam/boil)   
Assess yields from raw and cooked 
crabs. 
Is there a way to recognise 
moulting stage (in other species 
associated with yield).  
 

Is there differences in yield/quality  
associated with stage of moult.  
Is there dfferences in yield/quality  
associated with cookng method   

5. Meat extraction 
strategies  

a. Hand picked in Aust 
(raw or cooked??) 

b. Hand picked off shore  
(raw or cooked??) 

c. Machine extraction 
(Peter Jecks??)  (raw or 
cooked??) 

Yield 
Flesh quality  
Economic feasibility based on 
extraction price, yield and price to 
sell.   
  

Assess yield and cost and feasibility 
from the various extraction 
techniques  
Techniques to break the armour 
plate initially.  
Part pre-processing to reduce 
transport costs???   

If extracted meat is the preferred 
product, off shore processing may be an  
option due to Aust labour costs.  
Also can investigate mechanical 
extraction in association with Peter 
Jecks and Curtin Uni CRC project 
2014/704.  
May need to address issues associated 
with extremely hard shell.   

6. Market preference  Preferred product options as 
dictated by market ?? 

Crab claws as separate product or 
not (size preferred??)  
Frozen extracted meat as preferred 
product (raw or cooked??) 
Whole product (but very hard shell 
and hairs).  

Consultation with chefs required  

*Need to benchmark optimum flesh quality parameters at beginning of study.  May be best met by development of expert chef panel to provide 
comment.  
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3 Processing Methods, Results and Discussion  
3.1 Trial 1  
Four parts to the initial trial 1were planned.  

Part A: Map extent of hairs  

Part B: Understand Recovery Yields 

Part C:  Trial different processing/storage options. 

Part D: Check if hairs are causing taint in meals containing the crabs.    

Three live Champagne Crabs were therefore sourced from Southern Trading Pty Ltd for the 
preliminary trials. All crabs were male.   

3.1.1 Methods  
Part A: Map Extent of Hairs. 

Detailed photos were taken of raw crabs to enable mapping of the extent of the hairs and spikes.  

Part B: Understand Recovery Yields  

Crabs were cooked by boiling and the individual parts (legs, large claw, small claw and body) 
weighed.  Following crab meat was hand-picked from the individual parts and the extracted meat 
weighed. Meat recoveries were calculated.   

Part C: Trial different processing/storage options  

Informal meat quality assessments for leg meat, claw meat and body meat were undertaken after 
the following different processing/storage options.   

a.       Cooked whole, meat extracted fresh, assessed. 
b.       Cooked whole, meat extracted, vac packed, frozen for 4 weeks, thawed, assessed. 
c.       Cooked whole, placed in plastic bag, frozen for 4 weeks, thawed, meat extracted,  

assessed.  

It was decided not to look extraction of meat from raw crab as this was considered too difficult.  

It was not possible to vac pack the whole crab due to spikes/claws breaking the plastic bag.  

Meat was informally assessed for colour, taste, odour, texture after the various treatments.  

Part D: Check if hairs are causing taint in meals containing the crabs. 

 The whole crab was cooked by an experienced seafood chef in a pasta dish to see if cooking by 
boiling or stir frying in the presence of the hairs tainted the meat flavour.   



7 
 

3.1.2 Results 

Consideration of results must take into account the low sample numbers (three crabs in total) and 
the limited number of sensory assessors (2-4).  

Part A: Map Extent of Hairs 

Photos have been stored for future mapping of hairs/spiked (for examples see Figure 1)  

  

  

Figure 1: Photos of raw crabs for mapping of hairs/spikes etc.  

Part B: Understand Recovery Yields  

The proportion of each body part of the total weight was calculated as shown in Figure 2 (average  of 
two crabs).   

 

 

 

18.84

42.02
11.13

28.01

Weight of Different Crab Components
(shell and meat) (% of total weight)

 legs

body

small claw

large claw
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Figure 2: Weight of different crab components as % of whole.   

The greatest total weight was in the body followed by the large claw, legs and small claw (single crab 
only).  

Meat was then hand extracted from each body part and meat and shell weighed separately. The 
percentage of the meat of the combined meat and shell was calculated (Figure 3).    

 

Figure 3: Weight of Meat extracted (by hand) as % of whole Body part.   

The most efficient meat extraction was in the legs (32.21% of total weight), followed by the large 
claw (29.17%) and small claw (28.13%).  Only 22.99% of the body weight was meat.  

Overall 27.09% of meat was extracted from the whole crab weight.  

Part C: Trial different processing/storage options 

Results from the informal comparative trials are shown in Table 2. Comparative photos are shown in 
Figures 4 and 5.   

Table 2: Results from Processing/Storage Trials.    

Treatment  Whole, Cooked and 
meat extracted  

Whole cooked, meat 
extracted, vac packed, 
frozen*, thawed.  

Whole, cooked, 
frozen* (not vac pack), 
thawed, picked.    

CLAW MEAT    
Appearance Bright red dots on 

meat (see figure 
below).  

Dots not obvious. Flesh 
firmer, holds  together 
better, drier,   

Dots not obvious 
Moist, slightly soft 
flesh (not too soft), 
whiter, more 
translucent,  

Odour  Pleasant   Slight sea odour, slight 
metallic/oil. 

No odour  

Taste  Sweet, very good 
flavour, good texture 

Drier,  Not much taste 
but not unpleasant, 

Moist, Not much taste 
but not unpleasant,  

32.21

22.9928.13

29.17

% of Meat of total weight for 
each crab part

 legs

body
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Treatment  Whole, Cooked and 
meat extracted  

Whole cooked, meat 
extracted, vac packed, 
frozen*, thawed.  

Whole, cooked, 
frozen* (not vac pack), 
thawed, picked.    

but a little fibrous 
when compared to 
BSC.   

sweet after taste        

Texture   Chewy a bit tough,  Fibrous, slightly chewy, 
moist  

LEG MEAT     
Appearance  Less moist, firmer.  Moist, softer (but not 

too soft) 
Odour  Pleasant  slight metallic/oil. No odour 
Taste Very sweet,  Pleasant, not sweet, 

slightly chewy 
Pleasant, not sweet, 
not much taste, slightly 
chewy  

Texture   Soft (between claw 
and body)  

Good texture, drier, 
not chewy or fibrous 

Very good texture, 
slightly moist, less 
fibrous 

BODY MEAT    
Appearance  Firmer, holds together 

better, drier  
More shredded, moist.  

Odour  Pleasant   slight metallic/oil. No odour  
Taste Very sweet. Not much taste but 

pleasant, a bit dry  
Not much taste but 
pleasant, moist. 

Texture    Firmer  softer 
Other Comments   Very difficult to extract 

meat from frozen 
whole crab.   

 

* frozen in domestic not snap freezer. 

 

Figure 4 Fresh crab meat from claw.    
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Figure 5: Photos from different storage/processing treatments 

Fresh product had very sweet flavour.  There was a distinct texture difference (firmer, more fibrous) 
between fresh claws to legs to body meat.  

Generally for the frozen product, all product was very acceptable but flavour was slightly less sweet 
than the fresh meat.  The product extracted from whole thawed crab after freezing was considered 
to be a slightly better product than the meat extracted fresh after cooking and then vac packed and 
frozen. The product differences were improved moistness and better odour, with a slightly softer 
texture. There was little difference in taste between frozen treatments.  Unfavourable soft texture, 
potentially due to enzymatic softening of flesh was not noticed in any of the frozen product.     

It is to be noted that the freezing was completed in a domestic freezer, not a commercial or snap 
freezer. Frozen whole crab was not vacuum packed due to spikes.  These are processing issues that 
we believe if addressed could improve outcome for frozen product.  

Part D: Check if hairs are causing taint in meals containing the crabs 

A pasta dish was prepared by an experienced seafood chef (Figure 6).  The chef confirmed that after 
cooking by boiling or by stir frying he could not detect any taint of the meat by the presence of the 
hairs. 
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Figure 6: Pasta dish containing hairs from crab shell.    

3.1.3: Conclusions    
The results showed that the sensory characteristics of fresh product were generally very good and 
also very acceptable in frozen product.  The best freezing treatment in a sensory sense was freezing 
whole crabs and then thawing and extracting the meat, but this may not be commercially viable. The 
very low meat recovery yields and the difficulty in extracting the flesh are impediments for 
commercial development of the species.  

Discussion of the results with industry raised the following comments  

a. Investigate whether it is possible to freeze the crabs raw then later thaw and cook/do meat 
extraction.  This because one of the biggest cost is getting the animals in small amounts so a 
bulk/large volume catch then all frozen raw for later processing would be more economically 
viable. The fishers asked if this process would result in release of flesh softening enzymes.    

b. Industry commented that he had observed that when crabs are split up and wok fryed this is 
when the hairs become a problem as when the pieces are picked up and sucked to extract 
the juices, the hairs can cause problems. Is burning the hair is an option? 

c. Suggest conducting a market analysis: do end user prefers cooked or uncooked meat?  
d. Investigate the shelf-life of vacuum packed meat (in other seafood products frozen shelf-life 

is generally 12-18 months).  
e. Industry commented that generally it had been noticed that post freezing the cooked crab 

cannot be matched to cooking the fresh crab, as the flesh after freezing becomes soft and 
mushy. However, there may be different outcome if the crab is “Snap” frozen soon after 
catch such that it doesn’t get time to start the dying process and subsequent enzyme release 
and textural break down.  

3.2 Trial 2  

3.2.1 Methods and Results   
Based on the Trial 1 results, industry feedback and the less than optimal freezing process used in the 
first study, several processing/storage treatments were conducted for a second trial: with a more 
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formal assessment process.  Sampled were immediately snap frozen (rather than the domestic 
freezer used in Trial 1). The treatments and preliminary comments are listed in Table 3.  

Consideration of results must again take into account the low sample numbers and the limited 
number of sensory assessors (2-4).  

 Table 3: Different Processing/storage strategies trialled for Champagne Crabs.    

TREATMENT WHOLE CRAB TREATMENT  COMMENTS  
1 Live, Raw,  

Frozen (snap)  
Thaw, cook whole, extract 
meat, taste  

 

2 Live, Raw, 
Frozen (snap) 

Thaw, Cook Whole, extract 
meat, vac pack, freeze, thaw.   

Tried twice, flesh had turned 
to various levels of mush but 
attempted vac packed of 
some samples   

4 Live Cooked  Extract meat, vac pack 
freeze, thaw  

Conducted 21/3 with 
separate meat samples 
vacuum packed for the body,  
legs and claw.   

5 Live, Cooked, 
Frozen (snap) 

Extract meat   

6 Live, Cooked 
Frozen (snap) 

Extract meat, vac pack, 
frozen, thaw.  thaw 

 

 

It is noteworthy that with the thawing of the whole frozen crab it was not possible to hand extract 
the raw meat. As well, despite trying two different thawing methods  (overnight at 4˚C or 30 mins in 
tepid water) and two different cooking methods (steamed whole and sliced and steamed), the flesh 
from the whole crab frozen raw and then thawed and cooked was unacceptably mushy.  This 
mushiness is likely to be due to the release of protease enzymes.  This was a slightly unexpected 
result as crabs were basically snap frozen very quickly after removal from the storage tanks. 
Mushiness in previous studies was reduced by reducing the time gap between the time of catch and 
subsequent freezing.  

Before sensory testing, samples were sent for microbiological analysis. Results are shown in Table 4>  
All samples were microbiologically acceptable.  

Table 4: Microbiological Analysis   

Sample TPC E.coli Coagulase positive 
Staph 

Crab 1(frozen legs) 3x104 <10 <100 
Crab 2 (frozen body) 1.1x104 <10 <100 
Crab 3 (frozen body) 1.1x104 <10 <100 
 

The results of the sensory testing of the remaining samples is shown in Table 5. 
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Table 5: Results of trial 2 Sensory Testing  (average of two experienced assessors) (0 dislike extremely, 15 like extremely) 

No.  Treatment  Appearance  Odour Texture Flavour Overall  Comment s 
LEGS 
2 Cook, Freeze 

whole, thaw, 
extract   

10.8 7.9 10.3 11.9 11.4  

3 Cook, Freeze 
whole, thaw, 
extract  VP 
freeze 

10.9 8.1 10.9 12 11.6  

4 Fresh  12.2 9.8 11.7 13.3 12.9  
BODY 
5 Fresh 10.2 8.3 9.7 12.7 12.1  
6 Cook, Freeze 

whole, thaw, 
extract   

9.7 7.3 9.2 9.8 10.7  

7 Cook, Freeze 
whole, thaw, 
extract  VP 
freeze 

6.8 7.6 10.5 9.1 8.5  

8 Cook, Freeze 
whole, thaw, 
extract  VP 
freeze 

4.6 7.3 5.2 8.4 4.1  

9 Freeze raw, 
thaw, cook, 
extract flesh 

2 6.6 2.8 6.5 1.9 Weak odour, watery, mushy 

CLAWS  
10 Cook, Freeze 

whole, thaw, 
extract   

11.2 8 9.5 12.7 12 Colour of claw is slightly faded cf 
fresh  

1 Fresh 11.9 8.8 10.5 12.4 11.9  
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3.2.2: Conclusions  
The results are similar to the first trials, with fresh rating the highest but meat from frozen after 
cooking still very acceptable and the indications are that the best is to freeze whole thaw and then 
extract, rather than cook, extract, vac pack and freeze. 

3.3 Final Conclusions from Processing Trials 
The results show that the Champagne Crab has a very sweet flavour and texture and if cooked whole 
and then frozen, then a very acceptable frozen product can be produced. The hairs did not appear to 
cause tainting, but may be a risk for consumption if meat is not extracted for use as a food 
ingredient.  Freezing crabs raw then later thawing and cooking did not resulted in an acceptable 
product, flesh was very mushy. However, further post-harvest handling work may improve this 
outcome.  

However, the barriers to the product other than as a live product remain: very low meat recovery 
yields and difficulty in meat extraction.  

There is a high pressure pasteurisation plant (HPP) recently installed at Manjimup for horticultural 
outcome. A next step recommendation may be to trial the impact of HPP as a way to extract the 
crab meat: both increasing recoveries and facilitating extraction. This technology has been reported 
as being used successfully for this type of activity in many previous crustacean product examples.  

4 High Pressure Pasteurisation (HPP) Trials  
4.1 Methods and Results. 
 

The Champagne Crabs were investigated as part of a series of HPP trials carried out at a 
commercial HPP facility in Manjimup.   

Fresh, live spiny crabs, were anaethesised, double vacuum packed (VP) then further vacuum packed 
in water, stored chilled until HPP.  Two pressures were tested.  Following the HPP treatment, meat 
samples were extracted and cooked for flavour assessment. Sensory and quality results are shown in 
Table 6 and photos of the HPP’ed product are shown in Figure 6.   

Table 6: Sensory and Quality Results from HPP trials.    

Packaging  Pressure Time  Pre-Cooking Cooking method  Post cooking 
assessment  

(from 
previous 
Trials 1 and 
2) 

0  0 Cannot remove raw crab 
flesh from raw crab 
(body, legs and claws).  
Too watery, flesh falls 
apart, very poor 
recoveries.  

Not cooked due to 
poor recoveries 

 

Double 
VP’ed then 
in VP’ed in 
water.  

300 2 Large claw, small claw: 
Shell needs cracking but 
flesh fell out of claws 
quite easily. Raw 
appearance (ie does not 

Pan fried  Good flavour, 
good texture 
(this was the 
preferred 
treatment).  
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look cooked) but held 
together, texture good. 
Legs:  
Body: Internals not 
smashed, body meat 
stayed more intact, quite 
easy to remove.   

Double 
VP’ed then 
in VP’ed in 
water. 

350 2 Large claw, small claw: 
Shell needs cracking but 
flesh fell out of claws 
quite easily. Raw 
appearance (ie does not 
look cooked) but held 
together, texture good. 
Legs: flesh has gone 
mushy, hard to extract, 
cell structure is 
destroyed.  
Body: Internals not 
smashed, body meat fell 
to pieces, quite easy to 
remove meat   

Pan fried Good flavour, 
texture slightly 
less favoured.   

 

  

Spiny crab packed for HPP trials               Spiny crab after going through the HPP 

  

                  Raw crab meat extracted following HPP  
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Raw body meat following HPP                    Extracting raw meat from claws after HPP     

 

Raw meat from HPP  

Figure 6: Photos from HPP trials.  

The recoveries of raw meat to shell for the large and small  crabs (25.7 and 27.3%  respectively). 

4.2 Discussion   
The HPP study was hindered by the very low sample numbers, however preliminary comments are 
detailed below.   

• It is possible to deal with the spikes/spines and put the crabs through the HPP 
machine (double vac packed and in water) without piercing the bags. 

• Cooked Meat flavour and texture after HPP in raw product very good. 
• Raw meat can be easily extracted from the claws, remains as a whole piece, and is of 

good quality (texture and flavour) after cooking.  Unlike some species (eg finfish) the 
meat does not have the appearance of cooked product. This is an exciting result as 
in Trials 1 and 2 it was not considered possible to easily extract raw meat from the 
claws.  In the case of HPP the raw claw meat remained intact.  The recoveries of raw 
meat for the large and small  (25.7 and 27.3%  respectively) were equivalent to the 
previous extraction recoveries for the claws (29.2 and 28.13%) but after cooking.  

• Extraction of meat from the bodies and legs, whilst facilitated by HPP, and of good 
flavour/texture etc on cooking, still did not appear commercially feasible, therefore 
it may be better to focus on claw meat product only.   

• 300 psi was considered to result in a better flavour/texture result than 350.  This 
was a similar result to our previous HPP trials focusing on prawns and marron).   
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5 Conclusions   
The results of Trial 1 and 2 di show that the Champagne Crab has a very sweet flavour and texture 
and if cooked whole and then frozen, then a very acceptable frozen product can be produced. The 
hairs did not appear to cause tainting, but may be a risk for consumption if meat is not extracted for 
use as a food ingredient.  Freezing crabs raw then later thawing and cooking did not result in an 
acceptable product, flesh was very mushy. However, further post-harvest handling work may 
improve this outcome.  

However, the barriers to the product other than as a live product remain: very low meat recovery 
yields and difficulty in meat extraction.  

The preliminary HPP trials indicated that it may be possible to use HPP to develop an alternate 
process for extraction and subsequent NPD for Champagne Crab claws (raw meat). The HPP has also 
been shown to extend the fresh shelf-life of cooked crab meat from other species. These possibilities 
need to be discussed with the industry partners and further more intensive HPP trials may be 
conducted.      
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