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Executive Summary

The Queensland Department of Agriculture and Fisheries led this research project on improving the post
harvest quality of prawns landed from the myjlirisdictional RoyaRed Prawriishery.

The research team hawsudiedthe supply chairof RoyalRed Prawasincluding the fising operations,

prawn handling and processing, and current market supply chains. The research team has also undertaken
extensive sensory investigation to understand tipedfic sensory qualities of the Royéd Prawrto

better understand the potential of the species more broadly.

The research team determined that the RoRR&ld Prawrhas a clear point of difference to the majority of
current commercial species of prawirs Australia, and this point of difference is not being adequately
exploited by the current supply chain for the prawn. The research team determined that these unique and
distinctive qualities would be worth investigating further towards dinegthis prawn to the fine dining

and food service sector specifically.

The decision to target fine dining and food service applications was based on three key parameters

1. The RoyaRed Prawrhas very unique sensory properties, specifically with regardxtute and
flavour that are not commonly found in other Australian prawn species.

2. The prawn can also being utilised in a wide variety of diginelscooking stylesnd can even be
easily eaten with the shell on.

3. The RoyaRed Prawns not very well knowrwithin the broader community. The element of
novelty and exclusivity is also a concept that is attractive to fine dining.

4. The fishery is only very small and highly local to the Sydney areas. It makes sense to match the
supply to the market. The fishery i®t large enough to supply the wet seafood market more
broadly. Also the product needs to be kept frozen for best storage conditions.

5. Current pricing of the RoyRled Prawiis a significant competitive advantage over other Australian
prawnspecies. Havipthe RoyaRed Prawrsold irto food service ensuigthat all partnes of the
supply chain are maximising their exposure to premium pricing.

The research team developed some preliminary cooking protocols and methods. The research team also
engagedanexeautive chef to refine these protocols, as well as develop a range of food service applications.

These recipes &re presented to a select group of Sydney based chefsdcw@sfiroup session held at the
Sydney Fish Market in December of 2018. These reeipg@soncepts were very warmly received by the
chefs attending the focus group.

The most significant finding was that if chefs could receive this prawn product in the form that they require,
then the price premium they would be prepared to pay would ber faufive times the current market
price for RoyaRed Prawa. An increase in returns to fishery stakeholders of this magnitude would be a
highly desirable outcome.

Some of theother key feedback from the chefs included the product formats and product specifications
required tosuittheir respectivenenus

These are the key learniatp be reported back to the fishery stakeholders to permit them to evaluate any
necessary changes indin fishing and processing environments that would be rektb supply the
customers.

Keywords

RoyalRed Prawa Haliporoides sibogdequality, melanosis, frozen, pack size, product format, shell
food service, fine dining.
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Introduction

Background

RoyalRed Prawa Haliporoides siboggeexist in both eastern and western offshore waters of Australia,
however the commercial fishery is limited to the deep water trawl fishery off the NSW coast. The fishery is
managed under shargdrisdiction between the Bw South Wales (NSWpcean Trawl Fishery (OTF) and the
Southern and Eastern Scalefish and Shark Fishery (SESSHeR®ralwa are classified as lightly fished in

NSW and not overfished and not subject to overfishing in the rGomwvealth SESSF (Rowling et al. 2010;
Fishery Status Report 2012)he Royal Red Prawn Fisheries in the OTF and SESSF are both reported as
GadzadlrAylroftSé Ay GKS {0 (dza 2whw.flsidzéviniNRdcdntlyy(2016)F &4 K {
Fisheries Queensland has issued a Developmental Permit for harvest and trade dR&bPabwa within

the Coral Sea to support the development of a R®adPrawnfishery in Queensland waters.

Annual landings by NSW ocean prawn trawl vessels from waters north of Sydnegppesgimately.200t

between 1997 and 2003 but have since dropped to very low levels as demand has lessened (Rowling et al.
2010). In NSW, there are over 60 fishing busine$s#ding endorsements for deep water trawling within

the OTF, however only 3 fishers currently target R&eadPrawns landing less than 10 t over the lasB2

years. There is a total allowable catch of 374 t of RRgdl Praws within the SESSE007) lut catches since

2000 have been <250 t.

Poor market demand for RoyRed Praws is likely attributable to lack of product recognition in the market
place and variable quality of that product which is available. RBgal Prawa are reputed to have an
excdlent sweet flavour and acceptable texture. However, being a deater species most abundant in
waters of depths between 45850 m, deterioration in prawn quality will be inherently rapid when the
prawns are brought to the surface. Hence, customary {masvest handling practices for prawns could be
insufficient to retain quality of Roy&edsPrawns. With knowledge of those factors affecting deterioration,
alternative handling practices can be developed to maximise eating quality of Rey&rawa and hereby
establish higher positioning in the market place. As well, broadening the range of product formats presented
and targeting market needs and convenience will also contribute to wider market acceptance.

This project was developed in direct responseat highpriority research need identification by the NSW
Research Adsory Committee (RAG@GNd has been developed in conjunction with participant Rd&edl

fishers. Successful achievements will benefit OTF and SESSF deep water trawl fishers, seafood businesses
processing Roy&edproduct and seafood consumers.


http://www.fish.gov.au/

Need

The RoyaRed Prawiiishery is effortdriven with frequent lack of demand and low wholespiteces resulting

in a relatively lightly fished stock. Several endorsed fishers have indicated in recent conversations, that it has
not been worthwhile to target Royal reds since 2000. The current low market demand and hence value of
RoyalRed Praws canbe attributed to variable quality of product and poor market recognition. Rl

Prawrs are reputed to have an excellent sweet flavour and acceptable texture however, being-evaleep
species, quality degradation is rapid when the prawns are brouglte surface. Hence, customary post
harvest handling practices for prawns could be insufficient to retain quality of Royal reds.

The RoyaRedresource is clearly undartilised currently and has potential for vakagldition. To gain further
benefit andrevenue from harvest of this prawn species, effectiveboard handling practices need to be
determined that limit the rate of quality deterioration and therefore retain maximum quality of product.

This project is designed to develop handling and {@svest practices, identify preferred product format
and establish domestic and international market opportunities to benefit the NSWrdieggr prawn fishery,
holders of RoydaRed Prawmuota in the SESSF, and the developmental fishery in Queensland.



Objectives

Objectives of the projeat as agreed in the contract
1. Establish the quality attributes of harvested deep water prawns
2. Determine postharvest handling protocols that maximise product quality
3. Develop product formats that address the demands of londliaternational consumers
4. Identify new markets to increase economic return within the fishery

5. Encourage adoption of best practice handling and potential market opportunities to industry
members (NSW, Commonwealth, QLD)



Method

Research focus is on rating prime quality of harvested RoyRed Prawa in order to maximise price at
point of sale Project research approach is therefore designed to address three key aspects within the value
chain;

w Onboardpostharvest handling and processing
w Productformats targeted to consumer needs
w Identificationof local and international market opportunities

1. Postharvest qualityand handling practices

Current postharvest handling practice of the RoyRéd Prawrfishers (based out of Wollongong and
Sydney) is harvest, sort, chill and return product to port for processing. While logistically practical, this
handling method may not ensure premium quality retention as RBgal Praws are reputed to spoil
rapidly orce taken from the water. Therefore a key element of this project proposal is to verify
effectiveness of ofoard handling techniques and establish a best practice protocol that maximises
prawn quality. Scientific experience of prawn spoilage indicatestiaatrfactor is rapid temperature
reduction of the prawns as soon as takentwoard. Low temperature is also critical throughout the on
board handling process.

I ALISOATAO F20dza gAfft 0S 2y YStly2aia t@baaNSEy O!
0ST2NBE e2dz2NJ SeSa¢ gKSy (I 1Sy FNRBY (GKS gl G4SN ! a
location of first appearance on prawn shell, rate of development and period when the pigment affects

the tail flesh.

Evaluation of prawn sesory acceptability and quality, as well as product storage life, from different
handling procedures will be conducted at DAF by the Sensory and Consumer Unit.

2. Format of product targeted to market

Product formats (whole shetin, headoff, tail meat, chied, frozen, paclsize) need to be targeted to
meet enduser requirements, convenience and demand. Different formats of product specify handling
requirements for each product style.

Product quality and acceptability will be evaluated through structuressery assessment at the DAF
Sensory and Consumer Unit. Different sensory assessment methodologies will be used appropriate to
specific product format and target market. It is likely these will centre on:

w Consumer Acceptabilityto establish enelser préerence for different products
w Focus Groug to determine specific attributes and descriptors of products

As RoyaRed Praws are relatively unfamiliar to endsers, it is proposed to carry out a comparative
positioning evaluation with respect to other wdédhown and accepted prawn species. The information
gained within this work will also include specific flavour and textugscdptors specific to Roy&ed
Prawrs and this can provide benefit for targeted marketing. Where required, it is possible to recruit
specific sensory panels based on ethnicity or other relevant factors that may apply for nickentigh
market product tageting.

3. Identification of local and international market opportunities



The industry collaborators have existing supply chain pathways to enter the domestic market but the
opportunity exists to widen market penetration and include export markets. A pegha®ncept for

prawns from this fishery is exploration of export into a niche for fghl quality product through
identification of specific networks and supply pathways.



Results and Discussion

Preliminary Sensory and Quality Assessments

Selection of prawns for assessment

A preliminary sensory assessment was conducted on RRs@lPrawa by an irhouse trained panel of
regular seafood consumers. Panellists were provided with RegdlPrawa from two sources (retail and
wholesale) as well as a comptyva species beinganana Praws Fenneropenaeus indicus

Retail prawns (head off and peeled) were sourced from Woolworths, Sunnybank (Brisbane) and kept frozen
until the day before the assessment (Better Choice Fisheries, batch code 1614 besDb#d/@018). One
of the packs used for texture ssssment can be seenhigurel.

Figurel Processed raw Roy&ted Prawmmeat purchased in Woolworths Sunnybank, QLD (Better Choice Fisheries)

Wholesale prawns (head and shell on) were sourcedctlirom a vessel operator and kept frozen (Gary
Pinzone, frozen at sea). Prawns received canlseen still frozen iRigure2.



Figure2 Thawed RoyaRed Praws ready for sensory assessment (received from commercial fisher Gary Pinzone)

A comparative retail species (wild cau@dnana Prawsihead and shell on) were purchased the day before
the assessment at Woolworths Sunnybank, 10/05/204i7.image oBanana Praws used for the sensory
assessment can be seenfigure3.

/

Figure3 Retail wild caught Australiaf3anana Prawa (thawed at date of purchase)



Cooking method development

To ensure the retention of as much of the prawn flavour as possible, the preferred cooking method was
determined to be steaming within a foil tart tray covered with foil. However, the first few giterto conduct
this method proved to be problematic. .

As has been reported to us from several industry stakeholders, Ry@IPrawa are very sensitive to
overcooking. From the work we conducted in developing this method, a minute either way in the
temperature range of 95L00°C can be the difference between under cooked and over cooked.

Our experience here suggests that much like premium fish dishes, being slightly under cooked is greatly
preferred to be slightly overcooked. Once the Rdyatl Prawns over cooked, the texture becomes firmer,

and the meat also has a quality that can be best described as a hard gel like material. A good comparison
would be stale or old confectionary products like jelly babies.

However, for sensory sample preparation, undeoking is as bad as over cooking. This is because all meat
O2yadzySNA KIFI &S RAFTFSNByilG ARSIa 2y SEFOiGte K24 402
sample cooking is find a cooking point just on the cooked side of perfect. Quiteengaaland one that will

never please every panellist. In this work we found that 10 minutes at 100°C was too much, and 9 minutes
was near enough to perfect, with 8 minutes being under cooked.

Also, to compensate for the larger size of tBanana Prawsy and to keep the cooking methodology
consistent across the two species, two Rdyall Prawa were placed in each tray. For tBanana Praws
only one prawn was used per tray.

Sample preparation and cooking

On the afternoon before the assessment, frozen pnawvere transferred to refrigerated storage (4°C) to
allow thawing overnight. Wholesale prawns were peeled and deveined prior to cooking.

Peeled prawns were placed in a small foil tart tray (Cast AwayRHCA22) and covered with foil (d&gure
4 andFigureb). Prawn samples trays were marked with-digit blinding code foeach sample to mask the
identity of each sample to the panellists.

Tablel Blinding codes for sensgrpanel samples

Sensory sample Blinding code
Wild caughtBBanana Prawn 312
Commercially caught RoyRed Prawn 645
Retail RoyaRed Prawmeat (head off and peeled) 978



Figure4 RoyalRed Praws prior to cooking for sensorpanel

Figure5 RoyalRed Praws covered with foil and given 3 digit blinding codes prior to cooking



t N} sya 6SNBE O0221SR AYYSRAFGSt@ LINA2NI G2 SIFOK | aa
steamer oven (Model XF13%adova, Italy). Cooking parameters were 100°C (£3°C) for 9 minutes at 60%
humidity. The oven was warmed up for approximately 1 hour under these conditions prior to cooking. At
the end of the cooking cycle, the prawns were removed straight away and pteccadchylon cutting board

to relax for a further minute. Prawns were then served immediately to the panellists.
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Results of preliminary sensory assessment

Panellists were asked to describe aroma, appearance, flavour, texture. Panellists were also asieiddo p
an overall summary of the eating experience. Results for each of the prawns were as follows;

SAMPLE 312 (Wild caugBanana Prawh

AROMA

strong, crabby, fresh seafood, slightly earthy, slight sweetcorn
meaty, bromophenol, crab, sweet, metallic

prawny like darmed?prawn, strong, green weedy

prawny, sea shell, metabisulphite odour

normal prawn, sulfur

high prawn sweetness, cooked heat smell rather than ocean,
fresh, cooked seafood

low level, slight sulfur, crabby, roast meat, cooked veg

APPEARANCE

dull not shiny, white flesh/with dark pink red, green areas near centre, lots of juice in tray

stain around legs, cream colour flesh, bright orange outer

a bit yellowish around the legs, great looking prawn, large in size, good coémseness muscle fibres,
looks firm and dense

pink orange colour, white flesh,

ok, pale, red not deepened

white, firm , dry, brown in the middle

cooked, clean white around the outside, inside legs a bit dirty yellow

dull orange, creamy

FLAVOUR

not fresh, slight metallic, sweet.

cooked cabbage, iodine, metallic

mellow flavour, good prawn flavour, slight metallic, low salt, green weedy, not as sweet as tiger pray
slight meta bisulphate flavour, green weedy, some sweetness, very slight fruity

first bite and head end mushy and awful flavour, other parts tasted sweet

sweetness good, just right.

sweet, dry, steamed prawn, bland, earthy

weedy, steamed veg, earthy, low umami
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TEXTURE

firm without being pleasant

firm flesh, soft crunch

dense, meaty, a bit of spring/bounce/slightly rubbery,

powdery, chalky, some resistance to bite

moist, firm, bit of grit

chewy overcooked, a bit gritty and tough

firm bite, soft chewing

firm, crunchy, fibrous, chewy

OVERALL

5ARY Q0 S ynat#esizandriéxtur® Botgddd. Smell a little overpowering, metallic aftertaste

firm texture, easy to chew, not tough

average not horrible but not good enough to go back for seconds

SAMPLE 645 (Commercial catch of R&Redl Prawrdirect from vessel)
AROMA

strong (but less than 312), fresh seafood, sweetcorn, crabby, oceanic

chemical, sweet, meaty

smells like prawn, not as strong as 312

hint of iodine, slightly metallic

normal, less sulfur

High level of aroma, a bit stale

sweet cooked prawrfresh

crabby, oceanic, higher intensity than 312, slight chemical

APPEARANCE

slight glossy, white flesh with pale pink, slight yellowing in the centre

white flesh, pink, red outer

looks a bit dryer

pink - very distinctive, white flesh

good, whiteflesh

a bit dry and white

white and pink, vibrant

Pinky red in colour, very white muscle fibres
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FLAVOUR

very sweet, very salty, umami, savoury balance

very sweet prawn flavour, cralike without cabbage, umami, lingering aftertastsweet

goodsalt flavour, great savoury, flavoursome, very nice, sweet

sweet, salty but not too much, almost a meaty flavour, red seaweed, lots of flavour

sweet, salty ,

very salty, very sweet

juicy, salty, sweet

sweet, salty, high umami, lots of length

TEXTURE

plump and firm, not mushy

soft texture, not quite mushy

softer than 312 but still holds structure and shape, very moist

soft, but kind of nicely chewy

firm and meaty

melt in the mouth, about right, not too soft and not too tough

delicate and soft

Soft without being mushy, excellent txt

OVERALL

very pleasant, enjoyable texture and flavour

best prawn, great flavour

OK, very sweet and salty/meaty, acceptable flavour

too salty

preferred sample, great saltiness, delicious

SAMPLE 978 (Ret&tbyalRed Prawrmproduct)

AROMA

Milder than other 2 samples, fresh seafood, crabby, not much sweetcorn

sweet, crab, mild, low aroma

Prawn aroma, slight chemical taint (maybe ammonia?)

prawny and a little salty

general steamed seafood aroma, no sulfur

medium intensity, clean

slightly old bitter seafood smell

slightly less aroma, seawater, sulfur,
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APPEARANCE

matt/dull, creamy flesh with orange, slight brown at one end

Off white flesh, pink/orange outer, slight staining at the head end
looks abit mushy

orange

ok, exterior looks a bit rough, white flesh

moist

white and pink, slight browning around the legs

slightly orange colour

FLAVOUR

mild , slight crabby, slightly salty, slightly sweetness, balanced, mild umami/savoury
watery, lightcrab, bland after taste, slight umami

very bland , slight prawn flavour, no salt, no sweetness, no umami

bland is the major impression, some sweetness and meatiness (still with a touch of iodine)
sweetness good, just right

low level of sweetness arghltiness

slightly dry cardboard flavour, insipid.

low flavour, a little bland, low umami, low salt

TEXTURE

beautiful texture, firm but not rubbery. Best of the 3
soft, mushy, not crisp at all

very soft, fall apart easily, chalky, grainy

soft - but not mushy, disappears at first bite

under cooked, breaks up nicely in mouth

slightly soft and a bit mushy.

very soft texture, dissolves in mouth, too mushy

a little soft and mushy, variable, not entirely palatable

OVERALL

very enjoyable flavour anxture, mild overall
underwhelming, disappointing
very soft, not resilient at all, flavour too little

After the assessment there was a discussion abouthinee samples provided for the panel. Of tiieree
samples presented here the clear favouritasissample 64%RoyalReddirect from vessel)followed by 978
(Retail RoyaRed and lastly sample 31@Banana Prawn

The qualities of flavour and texture were the primary reason identified by the panel as to why those two
samples (645, 978) were deemtxbe preferred. And of these two samples 645 was preferred over 978 in
a group discussion.

Sample 645 was considered to have a more intense flavour than 978. Particularly in the qualities of
sweetness, saltiness and umami. The combinations of theséuis resulted in the flavour of this sample
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sustaining through to a pleasant aftertaste that lingered for many minutes after eating. All panellists
described this experience. Sample 978 was considered to display these properties, but just not at ¢he level
experienced when eating sample 645.

Sample 978 was also identified as having inconsistent flavour and texture. Several panellists commented on
the lack of flavour in some of these samples. Some panellists also commented on the softness of sample 978
being an unpleasant characteristic. Mushy was a term generated several times.

However, all panellists found the sample 312 to be the least enjoyed of all the samples. Sample 312 had the
most references to terms chemical, metallic and metabisulphite. Theitexif this sample was also highly
incongstent between the samples provided to the panellists. An image ahadke samplesprovided can be

seen inFigure6.

Figure6 CookedBanana Prawr{#312), cooked wholesalRoyalRed Prawn(#465) and cooked retalRoyalRed Prawn
(#978)

The use oBanana Prawsmas a reference samgagainst Roy&ed Prawa is not necessarily ideal due to the
fundamental differences in size and cooked texture. Most Australiawn species of largsizehave a very
firm and meaty cooked texture. The Royed Prawrhas a much softer cooked texturand a softer raw
texture (refer Instron texture assessment).

However, theBanana Prawis a widely consumed product in a competitive market and indicative of many
species of prawn in Australia. As such Bamana Prawprovides a very good reference point for consumers
as a comparison product to RoyRéd Praws.

Another characteristic not identified by the panellists, but clearly visibigare6, is the colour difference
between wholesale (#645) and retail (#978) products. The difference in colour between these products was
not seen in the raw products, but very noticeable in the ke products. The exact reason for this colour
difference is difficult to identify without further analysis. Specifically the determination of the form of the
astaxanthin, as well as the qualification of the primary astaxanthin form present in the Roy@rawn

Summary of sensory panel assessment

The RoyaRed Prawmwas the clearly preferred to thBanana Prawiby these panellists in this assessment.
The main characteristics identified by the panellists that influenced their decision was flavousxdi t
The assessment also identified these characteristics as being less prominent in the processdre&oyal
Prawncomparedto the wholesale product sourced directly from the fishing vessel.
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Factors affecting Royal Red Prawn flavour

RoyalRed Prawa present a somewhat unique flavour when compared to other prawn species available in
Australia.One of the kegomponents irthis uniqueflavour profile ighe group oforomophenol compounds
presentin the prawn muscle

The bomophenols(BP)are agroup offlavour compound in crustaceans, fish and molluéBoyle 1993)
These compounds can act independently or in combination to enhance the flavour of sedfpod.
investigation into the BP content of Australian prawns was conducted by Whitfield&3d)quantified the
five most common BP compounds. A summary of sontbase key findings is presentedTiable 2

Table2 Bromophenol content of selected whole uncooked prawns as determined by Whitfield et al. 1997

Bromophenol content ng/g (whole uncooked)

Species 2-BP 4-BP 2,4BP 2,6BP 2,4,6TBP
Paneus plebejus 19.0 240.0 360.0 4.4 84.0
(max valug)

Paneus monodon 0.01 1.3 2.2 2.3 170
(max value*)

Paneus esculentus 0.30 31.0 130.0 15 140
(max value*)

Metapaneus 0.06 0.10 5.6 0.56 12.0
macleayi

Haliporoides sibogag 15 0.83 23.0 34.0 31.0

* These species had multiple determinations. The highest vapeged by Whitfield et akre those reported here.

Each of these bromophenols have specific flavour characteristlorordophenol (2BP) and 2,4,6
tribromophenol (2,4,61. t 0 LINP RdZOSR FdzZf AT FR Ry BFdeSh ¢ akKmNE ¥ E) O
combination are reported to enhance the flavour of seaf@Bdyle 1993)4-bromophenol (4BP) and 2,4
dibromophenol are reported tpossessveak phenaolic flavours. However thgiresenceis reported hae

weak effects on the perception of certain seafood flavaisyle 1993)

Of the bromophenols identified in this work, the most potent is diifomophenol (2,6BP). This compound
can impart an iodine or iodofordike flavour to prawn meatWhitfield (1997)also reports that at low levels
26.t OF y Aorealic bk bréesiflavour.As can be seen ifiable2, the quantity of 2,6BP in Royal
Red Prawa Haiporoides sibogaeis almosteight times that of the found in the nearest specid&feus
plebejug. When found in such quantities, and in tipeesence of other BP compounds, the effect on
perceived prawn flavour is likely to be significant.
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Determination of spoilage parameters

Chilled storage trials were considered important to undertake to gain pertinent information on spoilage
deterioration patterns of RoyaRed Praws and to confirm that experimental methodologies determined
were appropriate for this prawn species. Critical quality parameters to understand were melanosis
development and flesh textural changes, along with bacterial growith ra

Frozen prawns (held aB0°C) were obtained from Gary Pinzone, San Antone Fisheries and transported in
frozen state (with temperature monitoring) to DAF laboratories. Prawns were infdadkaged fredlow
format and were allowed to thaw on stainlesteal trays covered with foil at room temperature five

hours. Once prawns reached 2°C they were randomly divided int&gdlldts of different size grades and
stored in sealed containers at 2°C. On each defined sampling day (0, 2, 4, 7 and 9 daggrjainer svas

taken for both microbiology and texture testing. Five prawns were used as a composite sample for total
bacteria enumeration and 12 prawns were used for texture analysis.

Melanosis development

Part of the spoilage assessment was to developratetstanding of the rate of development as well as the
intensity of melanosis in fresh chilled RoRald Praws. At day 0 of the assessment, equating to just thawed,
there are no visible signs of melanosis present as can be seen in Figure 7.

Figure7 RoyalRed Praws at day 0 of the spoilage trial
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Figure8 RoyalRed Praws prior to peeling at day 0

Figure9 Peeled RoyaRed Praws at day O

After two days in cold storage?{C) melanosis had begun to be observed on the prawns. Melanosis is well
advanced and clearly visible in some prawfigiirel0).
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