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Abstract

King scallops (Pecten maximus), Atlantic sea scallops (Placopecten magellanicus) and Queen scallops (Aequipecten
opercularis) were were directly caught from natural environment of North Atlantic Ocean and English Channel Bay of
Biscay during four of Walther Herwig’s III (WH 11l) expeditions and compared with an enlarged range of frozen
scallop purchased on the German market. Proximate composition, was examined in the muscle to identify changes as a
result of freezing and processing. Investigations took place on-board and at the Max Rubner Institute Hamburg. In the
investigated purchased bivalve molluscs samples, in two cases (Pecten spp., Placopecten magellanicus) perfect positive
correlations (R2 = 1) were observed between the amount of phosphate and the pH values, while in the other 5 samples,

the correlations were negative (R2 = —1). A negative but weak correlation was established between protein percentage
and TVB-N % (R2 = — 0.26). There were calculated reasonable positive correlations between phosphate and ice glaze
(R2 =0.48).

Key words: phosphates; water content; scallops; proximate composition, additives.

INTRODUCTION to the physiological condition of an animal and
its ability to respond to its environment. A
Shellfish quality refers to aspects of consumer  combination of physiological, biochemical and
preference such as freshness, nutrition and the behavioural tests, including condition indices
sensory attributes such as color, texture and  and carbohydrate content was used in order to
flavour (Boulter, 1996). Storage and handling  assess the response of scallops to stress.
practices during rigor mortis, resolution of  Indices mainly measured the physiological
rigor mortis, nucleotide degradation (autolysis) activity of an animal at a given time or
and microbial growth affect freshness, flavour ~ environmental condition and were computed
and texture. Nucleotide degradation and  for specific tissues (adductor muscle) in
microbial growth specifically affect the  relation to other tissues after taking
freshness and flavour of fish and shellfish ~ morphometric measurements (Beltran-Lugo et
(Tudor, 2013). Tenderness (texture) is an al., 2006).
important aspect of scallop quality and can be Biochemical composition is an important
measured by both instrumental and sensory quality indicator and is closely associated with
methods  (Ocano-Higuera et al, 20006). above mentioned condition indices. Storage of
Autolysis, microbial and textural changes in nutrient reserves in the adductor muscle
scallops under various storage and handling contributes to the nutritional value of the
practices have been widely reported (Ocano- scallops (King et al., 1990; Ocano-Higuera et
Higuera et al., 2006; De Vido & de Mattio et al., 2006).
al., 2009; Makri, 2009). Quality can also refer
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MATERIALS AND METHODS

Established methods were wused in the
laboratory of Max Rubner Institute (Hamburg,
Germnay) to analyse the contents of water,
protein (according to Dumas), ash, total
phosphate (photometric) and to measure the pH
values. The qualitative detection of condensed

phosphates was carried out using the
photometric reference method, a quantitative
analysis.

The percentage of dry matter and water
respectively were determined after drying over
night at 105°C aliquots of the homogenized
samples. The ash content was measured
according to Antonacopoulos (1973) as
previously described (Boiteanu & Neacsu,
2022). Samples were mineralised over night
into a mufle furnace at 550°C, than cooled in a
desiccator and weighed.

In order to measure the total phosphorus
content the photometric reference method was
carried out. The homogenized samples were
dried and calcined, the ash was then hydrolysed
with nitric acid. After the addition of
ammonium metavanadate and ammonium
heptamolybdate to an aliquot part of dilute
nitric acid (~20%), a yellow coloration
resulted, whose extinction was photometrically
measured. Extinction was directly proportional
to the phosphorus content.

The percentage of fats from scallop samples
was exactly measured by gravimetric method
Smedes (1999) as amended by Karl et al.,
(2012) and as previously described (Boiteanu
& Neacsu, 2022). The method is based on the
extraction of fat with cyclohexane and 2-
propanol followed by the transfer of the fat to
the cyclohexane phase by addition of water.
Phase separation is made by centrifugation.
Finally, the gravimetric determination of fat
takes place, after separation and concentration
of the cyclohexane phase.

Determination of the percentage of protein
substances in fish was based on the principles
of the Dumas combustion method (Miller et al.,
2007) as previously described (Boiteanu et al.,
2014). After well-homogenized samples were
obtained, they were heated in a high-
temperature furnace where the combustion took
place at over 1000°C in the presence of pure
oxygen. This heat treatment produced (among
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others) nitrogen as NyOx (oxides). The gas
mixture was passed through a reduction
chamber containing copper heated to 650°C in
which the nitrogen oxides were converted into
elemental nitrogen and the excessive oxygen
was collected. Finally, total nitrogen content
was measured by a thermal conductivity
detector. The entire process took less than 4
minutes. In the end, total protein was measured
multiplying the N results by 6.25.

Salt percentage was measured by titration with
0.1N silver nitrate solution using an automatic
titrator (Karl et al. 2002) as already described
(Boiteanu et al., 2014). The principle of the
method is based on the extraction of salt (by
means of dissolving into water) from the pre-
weighed sample (the sample is suspended in
water and acidified with nitric acid). After
protein precipitation, the chloride concentration
is determined by titration (up to the final
potentiometric point), with an aliquot part of
the standardized silver nitrate solution (0.1N).

RESULTS AND DISCUSSIONS

Water in fresh and frozen scallops

Marketed amount of quick-frozen scallops
(Pectinidae) has significantly increased in the
recent years and has been extended from the
king scallop (Pecten maximus) to a variety of
species. Incorrect labelling of frozen scallops
and excessively high water addition are the two
associated and hard-to-solve problems.

Due to their tasty large sphincter (adductor
muscle), scallops are traded as high-priced
seafood compared to many other molluscs.
Their taxonomy could be confusing due to the
similar appearance and because of assigning
names in an unscientific way.

It is not uncommon for other low quality
scallops to be incorrectly labelled and to pass
as more valuable scallops (Pecten maximus or
Pecten jacobaeus) 1in order to increase
commercial profits (Ndumann et al.,, 2012).
Difficulty resides in their differentiation
because most of the deep-frozen scallops are
available on the european market without the
shell, with or without the orange-yellow roe.
Scallops are caught in both the Atlantic and
Pacific regions and marketed. Besides wild
scallops catches, there is a targeted mussel
culture economy that allows for faster and more



reliable harvesting. Processing techniques for
commercial purposes vary by species, region
and country. In US and Canada trap fisheries
targeting sea scallops (Placopecten
magellanicus), use the technique consisting in
the on-board removal of shells and viscera (to
minimize risk of biotoxins formation). The
catch is then stored in sacks on ice or in ice and
seawater mixture. Catches can be frozen for
short fishing trips, if necessary. The shells are
also removed after landing.

Different processing techniques are adopted
from catching or harvesting to the deep-frozen
scallop product and have a significant impact
on their quality. The current use of water to
separate the innards and cleanse the adductor
muscle is a necessary treatment step and
inevitably leads to water uptake. Significant
amounts of added water could get into the
scallops’ meat also by prolonged immersion.
The use of additives such as polyphosphates
increases the water-binding capacity, and leads
to high water retention during thawing and
preparation (Flick, 2012; Manthey-Karl et al.,
2015).

Criteria for assessing the water content in
scallops

Studies that dealt with the natural proximate
composition of scallops and the influence of the
various processing technologies on the product
quality are to be mentioned. In the ‘70s and
‘80s, the US and Canada, both of which have
traditionally been important fisheries for
scallops, numerous investigations were carried
out regarding the biology of these species
(Rosseker & McKay, 2010). Untreated fresh
scallops of known origin and with exact
taxonomy assignation were subjected to studies
that underlined the importance of the ripening
cycle and seasonal dependence on the
composition of the flesh. Interest was given
also to the influence of the various processing
steps on the end product, which is mainly sold
on the market as deep-frozen muscle and the
industrial ~ scallops  processing  methods
(Shumway & Parsons, 2006).

There is a considerable range in water
content depending on season and food supply.
Botta and Cahill (1992) determined between
74.6% and 80.2% in Placopecten magellanicus;
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a Canadian study (DuPaul et al., 1996) comes
to similar results with 74.2-80.9%.

Comparable contents were also determined by
other authors. Table 1 gives an overview of the
composition of the raw materials and the
differently treated meat from the literature. No
difference was found between wild and
cultivated forms of P. magellanicus (Naidu,
1978).

The interim storage of the muscle meat, which
has already been freed from the shells, in ice/
ice water can cause the water content to rise. In
doing so, DuPaul et al. (1996) found an initial
natural content in P. magellanicus of 73.9-
78.9%, whereas 74.2-82.6% was determined
for the meat at the time of landing. At the time
in North America there was an 80% limit for
water content and exceeding this value was
considered as added water. Rippen et al. (1998)
stated, however, that this limit value is not
practicable in connection with the strong
fluctuations in the natural water content in the
raw material.

In France, scallops (king scallops, Pecten
maximus) are traditionally traded, most of
which come onto the market fresh but also
deep-frozen. The global trade in scallops of
other origins and species did not stop at the
French market either. As early as the late
1980s, research institutes, such as Institut
Francais de Recherche pour 1'Exploitation de la
Mer, were trying to find suitable criteria to
detect unacceptable additives in foreign water.
They examined freshly caught and frozen
samples of Pecten maximus and Mizuhopecten
vessoensis (Japanese scallops), which are
imported to France in significant quantities
from Japan. As a result, France introduced the
determination of the water to protein ratio
(W/P) as the most appropriate criterion for
determining extraneous water. The untreated
Pecten maximus muscle showed a ratio
between 3.9 and 4.7. It was thus comparable to
that for Mizuhopecten yessoensis (Loreal,
1990). Immersion in water for 15 minutes
increased the (W/P) ratio to 5.2. In the case of
frozen goods, de-glazing proved to be a critical
point and should be carried out according to a
standard procedure. Overall, a W/P < 5 is
derived from the test results, taking into
account a 5% increase in weight during



processing such as transport and washing, for
Pecten maximus and Mizuhopecten yessoensis.

Additives in scallops

The muscle meat composition and the water to
protein ratio (W/P) was determined by
Manthey et al. (2015) in samples from the
German retail. The results showed that a
considerable number of samples had very high
moisture contents and W/P ratios > 5. These
facts were mainly true for Placopecten
magellanicus and Mizuhopecten yessoensis.
There was no conformity with the prescribed
declaration of food additives.

Phosphates

Scallops are treated with water-binding
additives, such as phosphates, in countries
where it is permitted. In particular, phosphates
(di- and higher condensed phosphates) are used
to reduce the so-called "drip loss" that occurs
as a result of freezing and thawing. They
increase the water-binding ability of the
muscles by supporting the dissociation of
proteins and thus water retention. In the US,
phosphates are classified as GRAS (Generally
Recognized As Safe; FDA, 2012) food
additives. They can be used in accordance with
good manufacturing practice to create the
impression of 'natural' succulence in the meat.
There is no limit value for phosphorus-based
additives in the end product. Significantly
higher values are only considered critical in the
USA in connection with increased water
content (Kennedy, 2011).

According to the EU regulation 1333/2008
(EU, 2008) and the still valid directive 95/2/EG
(EU, 1995) fresh molluscs must not be treated
with phosphates. They are only allowed for
frozen products. However, the added content in
the product must not exceed 5 g/kg phosphate
(calculated as P»0s). The Codex Alimentarius
draft standard for scallops does not deviate
from these restrictions on phosphates. No
additives are allowed in the fresh raw product
either.

Sidwell et al. (1977, review of the literature)
gives an average natural phosphorus value of
0.27 + 0.038 g P/100 g (= 0.62 = 0.087 g
P20s5/100 g) for scallop species (Pectinidae
spp.) that are not specified in more detail, with
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a range of 0.21-0.34 g P /100 g (= 0.48-0.78 g
P>0s/ 100 g).

Phosphates get into the product to be processed
mainly by dipping. The concentrations of the
phosphate baths vary from 2% to 10%, with the
necessary exposure times depending on the
type of fishery product (Schnee, 2004). Added
table salt (NaCl) in concentrations of about
1.0% in a sodium polyphosphate brine can
support the water binding capacity of the
phosphates (Fisher et al., 1996). Only at higher
salt concentrations of over 6%, as is the case in
the brines of salt fish, the water is no longer
retained in the muscle meat, and dehydration
processes occurs (Schroder, 2010). In contrast
to the various phosphate compounds, table salt
is not an additive, but an ingredient that serves
to add flavour and can also increase the water
content in the scallop. It must be declared
without specifying the exact quantity.
Investigations in North Sea and North
Atlantic

The sampling of untreated scallops took place
on board the FFS "Walther Herwig 111" during
the voyages to the North Sea and the North
Atlantic (232", 256%™, 304" and 310" | between
2001 and 2007. Objectives of cruises as
resumed were investigations on commercially
used fish and molluscs species in respect to
food safety and food quality.

Plattform
Platform

Walther Herwig III

Reise-Nr.
Cruise-No.

232

Zeitraum
Period

14.09.2001 - 04.10.2001

Projekt
Project

Arbeitsgebiet
‘Working area

North Atlantic Ocean

Auslaufhafen |Einlaufhafe
Fahrtleiter Institut Port of I“PS:;:‘ :f “Stationskarte|Schiffsroute
Chief Scientist Institute Station map | Trackchart
departure return
Institut fur
Oehlenschlager|| Biochemie u. 3
N Bremerhaven | Bremerhaven
Jorg Technologie der
BFA Hamburg

Ziel der Reise / Objectives of Cruise:
Investigation on commercially used fish species in respect of food saftey and food quality.

Messungen / Measurements

Typ der M. Daten

Institut | Wissenschaftler | Anzahl |Einheit| ~°* el!" esi‘ungen Kommentar |im DOD

i Scientist Number|| Unit peo Comments | Datain

measurements

DOD

B90 .
IBT Oehlenschlager 149 hauls  |Other biological / lnorganic lno
Jorg = analysis
© fishery measurements

Figure 1. Objectives and areal of Walther Herwig’s 111
(WH 11I) 232" trip
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Figure 2. Explored waters
during Walther Herwig’s 111 256™ expedition

I. On-bord investigations

Sensory assessment

The sensory assessment of scallops’ quality
included the on-board assessment of the
samples after cooking for 8 minutes in the
cooking bag. Inspectors experienced in
assessing fishery products, each of whom had
to assess all samples, assessed the quality
characteristics of smell, appearance, taste and
consistency on Torry rating scale of 0 to 5. The
better the rating, the higher the number of
points awarded.
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Figure 3. Operational area of Walther Herwig 111
during the 304" cruise

As expected, the longer the scallops were
stored in ice, the less fresh they becomed. The
shelf life of scallops in ice (1.5°C) was
compared to that under super-chilled conditions
(-0.9°C), the latter increasing the shelf life from
9 to 16-17 days. If the pieces were additionally
packed in a modified atmosphere, the shelf life
in ice increased from 9 to 14 days, while under
"super-chilled" conditions a further increase in
shelf life to 21 days was observed. However,
when the Ilatter combination was applied,
texture changes towards “meaty” were noted,
possibly caused by increased drip.

At the time of sensory spoilage of ice-stored
scallops after 10 days, Photobacterium
phosphoreum dominated the spoilage flora.
Ketones (33%) followed by amines (29%),
alcohols (15%), acids (4%), aldehydes (3%)
and a small amount of esters (<1 %) were
detected as volatile components at the time of
spoilage.

In addition to the sensory analysis, the total
content of volatile N-bases (TVB-N value) was
determined. The preparation of the perchloric
acid extract, was made from 20 g of minced
sample which were homogenized with 180 ml
of 6% (w/v) perchloric acid for 30 s using an
UltraTurrax, than the mixture was filtered and
the clear perchlorate acid extract was frozen at
—28°C until future analysis.

Area of investigation cruise No.310 W.HL.III

Variable stations of fishing depending on occurrence of fish species

Figure 4. Variable stations of fishing and area of
investigation during the 310" WH III cruise
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TVB-N, cooking loss, pH, color and fish
tester

The TVB-N value as an objectively determi-
nable variable, which according to European
standards should always be used when sensory
findings indicate deviations in quality, showed
that during the investigations the total content
of volatile basic N-compounds were subjected
to only minor changes (figure 7).

The determination of the pH value (using the
laboratory pH meter 761, Knick Electronic
Measuring Devices, Berlin) was carried out
using a puncture electrode at different locations
of the molluscs belonging to the test group (n =
4) accordingly.

The pH values are not subject to any significant
changes during ice storage, as can be seen from
the small standard deviations of the mean
values over the entire storage period. However,
as expected, the pH value was influenced by
the measuring location.

The results of the instrumental color
measurements showed only insignificant
changes in lightness. The values determined
with the Fish Tester Intellectron VI showed a
largely linear relationship to the storage time.
There was detected a significant decrease along
with increasing storage time due to the decrease
in the resistance of the samples along with
reduced freshness. The values measured on
freshly caught molluscs agree well with those
previously described.

Modifications of the electrical properties of the
muscle tissue were also measured with a
torrymeter. Torrymeter values also decreased
with decreasing freshness. The correlation of
the Torrymeter values with the storage time or
with sensory properties was significantly low.

Figure 5. Torrymeter

Measuring the electrical properties of the meat
(resistance, conductivity and capacitance)
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transversely through the adductor muscle with
a Fish Tester Intellectron VI is a reliable me-
thod with regard to the storage time in melting
water ice. The tester value was determined for
each scallop (n=5) in a test group measurement,
determined at the level of the sphincter.

Figure 6. Wild scallops samples preparation before
proximate analysis

II. Investigations at the Max Rubner
Institute

Results showed large differences in quality of
frozen scallop products and the problem of
added water in frozen seafood in general and in
frozen scallops in particular is remaining
practically unchanged during.

The lack of quality and the affordable prices of
frozen scallops is a fact due to the large range
of products sold under the generic name
“Frozen scallops” that are not correctly labelled
and identified as species and regarding their

added water percent. A too flexible regional



and global legislation led to the apparition of
aquaculture assortments such as Pangasius spp.
usually sold with very high amount of added
water and at very cheep prices.

Water and additives contents of seafood were
subjects largely discussed in many publica-
tions, in the past 20 years, and some laws were
adopted by countries (France and USA) to
protect consumers from purchasing practically
just water instead of seafood they desire.

& 7 8 2N IZ2I3141516 171819202122
e {7

Figure 7. TVB-N (mg %) in analysed Pectinidae: R
(refrigerated) and C (congelated) samples

All nutrient-rich seafood products are highly
perishable. Large variety of additives and pre-
servatives are used to maintain/ augment
aspects regarding the quality, safety, wholeso-
meness, and consumer acceptance. Analytical
methods have been developed to detect and
monitor the residues of many additives and
preservatives for ensuring consumer health and
safety in compliance with regulatory EU
standards. Because the current analytical efforts
are considered, in their majority, time-
consuming more advancement is needed and
most important is to ensure rapid and
simultaneous detection of multiple ingredients
and additives (Surendran Nair et al., 2020).

Water absorption during processing cannot be
technologically avoided. Therefore, intakes of
0.5 g/kg are tolerable. Taking into account that
raw seafood originally contents 80% water, the
final water added product would contain 81%.
For a theoretical increase to 85%, percent that
in real life is found in many marketed seafood
products, is needed > 33% of added water
although the labels are showing clean products.
A more serious fact is that phosphates content
rarely withstands analytical testing being mostly
eliminated before analysis during thawing.
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Figure 8. Variation of pH and TVB-N (mg %)
in the analyzed Pectinidae samples

The consumer is therefore often cheated when
buying scallops and/ or other seafood if the
composition of the product does not correspond
truly to the labelling.
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Figure 9. The variation of phosphorus content
depending on the proportion of glaze in the
analyzed Pectinidae samples

Salutary efforts were made by the CAC in
order to develop standards and codes of good
practices. Suitable information for the buyers
and complete labelling in the food chain,
respected both by the producer and the trader is
a must for the scallops’ and seafood market
generally. Question are to be addressed
regarding the form in which the manufacturer's
information can be checked for traceability
reasons (Tudor et al., 2022).

To establish reliable values for litigation
purposes, firstly reliable values for the initial
proximate composition of the raw material
should be settled and published. As an
exemple, measuring the water/protein (W/P)
ratio offers valuable assessment perspectives.
Summarized in Figure 10 are the most
important analysis W/P ratio results of the
various samples. The pH values measured were



between 5.98 and 8.71 while fresh scallops
have usually pH-values situated around 6.0.

Table 1. Water (W) and protein (P) content of Wild
Pectinidae in %

Values of pH above 7.0 were previously
associated with the use of additives.

Sample | 2 3 4 5 6 7
no.

W% | 77.12 | 8653 | 84.49 | 86.7 | 88.03 | 79.21 | 84.35
P% 17.67 | 10.03 | 1243 | 9.82 | 9.25 | 1488 | 119
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Figure 10. W/P ratio in marketed Pectinidae.

All other samples showed a clear relationship
between water content and W/P ratio. With a
water content of over 80%, the W/P ratio was >
6. As regards W/P ratio calculated, only one
product had results in the borderline range with
77.1% water and a W/P of 4.4 (Table 1).

Phosphate amount largely varied between the
different samples from 2.2 g P2Os/kg in
Placopecten magellanicus and 12.9 g P>Os/kg
in Pecten yessoensis. This result should also
take into account the results obtained using
total phosphate determination methods in
fishery products which showed very often large
natural fluctuations.

Different qualities of Pecten maximus were
previously found on the european market .
None of these marketed scallops declared the
additives in the list of ingredients. The
calculated W/P ratios were between 4.3 and
8.6. Research on fresh scallops confirmed a
water to protein ratio in fresh scallops below 5
(Manthey-Karl et al., 2015).

Table 2. Investigated Pectinidae samples from the German market

Species Glaze H TVB-N DM Ash Fat Protein P05 NaCl
P <% > P <mg/100g> < g/kg > < g/kg > <g/kg> <g/kg> < g/kg> <g/kg>
Pecten spp. 8 5.98 0.74 2288 125 7.1 176.7 5.64 38
Pecten spp. 14.5 775 1.02 134.7 20.5 4.1 100.3 9.33 3.1
Placopecten 6.7 7.62 0.52 155.1 17.4 4.1 1243 415 5
magellanicus
Placopecten 73 8.71 0.77 133 303 33 982 22 1.1
magellanicus
Placopecten 11.6 6.45 0.82 207.9 17.3 5.9 148.8 8.07 38
magellanicus
Pecten. 11.9 7.52 1.54 119.7 252 45 92.5 12.94 0.9
yessoensis
Pecten 18.1 6.99 1.1 156.5 20.6 8.3 119 9.11 1.8
maximus
L. Table 3), in two different species (Pecten spp.,

3

2.5
2
1.5
1
0.5
0

1 2 3 4 5 6 7 8

Figure 11. P,Os content (oy) as <g/kg>
in 8 wild scallops samples (ox)

Investigated purchased from the German
market bivalve mollusc samples, showed (cf.
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Placopecten magellanicus) perfect positive
correlations (R2=1) between the amount of
phosphate and the pH values, while in the other
5 samples, the correlations were negative
(R2 =-1). A negative but weak correlation was
established between protein percentage and
TVB-N % (R2 =-0.26).

There were reasonable positive correlations
between phosphate and ice glaze (R2 = 0.48), a
fact that was expected (Figure 12). The highest
amount of glaze (18%) overpassing the 10%
limit, was found in marketed P. maximus
percent which was correlated with a high




quantity of phosphates (9 g P20s/kg) situated
next to the doubled maximal value permitted
(5 g P20Os/kg).

&
¥ = 0.5994x +0.6614
RE=0.4700 —
/
/\)a(

Phosphate content

10 a0

Glaze percent

Figure 12. Scatter plot showing a reasonable correlation
(R% = 0.48) between the amount of phosphate (in g P2Os
/kg) and the proportion of glaze ice (%) in scallops
samples from German market

The percentage of water found in
P. magellanicus was between 79.2 and 86.7%,
higher values than those previously reported in
the literature (74.2-82.5%) by Du Paul et al.
(1996) for untreated scallops. The same
parameter, measured in P.maximus, was 77.1-
86.5%, the values being clearly higher than
those reported by Sidwell (1977) in the case of
raw scallops. The marketed P. yessoensis
reached the water percent of 88%, a value
clearly higher than those specified for wild
scallops by Loreal (1990), namely 77.6-79.2% .
The total phosphate content in marketed
Pectinidae was in 5 samples perfect negatively
correlated with the pH, while in 2 investigated
samples the same correlation found was
perfectly positive (Table 3).

Table 3. Regression equations for phosphate (y) versus
pH in purchased scallops samples

Pearson
Species Regression equations correlation
coefficient
Pecien spp. Y=-4.6471 x +35.539 R=—1
Pecten spp. Y =10.206 x — 53.411 R*=1
Placopecten Y = 19.147 x - 105.79 R=1
magellanicus
Placopecten Y =-15.941 x + 102.85 R=—1
magellanicus
P [“"‘f{)""fifs Y = - 47647 x + 34943 R=—1
Pecten. Y=- 62353 x + 44277 R=—1
yessoensis
Pecten Y=-212x+112 R=—1
maximus

Investigated samples caught in the wild during
4 of WH’s III cruises showed a small
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variability of natural phosphates content in the
range of 1.98 to 3 g PoOs/kg (Table 4).

Table 4. Total Phosphates content
of Wild Pectinidae in g P,Os/kg

Species g P,Os/kg
Pecten maximus 301
(Walter Herwigs ITT 232™ Trip) )
Pecten maximus 264
(Walter Herwigs I1T 232™ Trip) :
Pecten spp. 1.98
(Walter Herwigs 11T 256" Trip) i
Aequipecten opercularis 281
(Walter Herwigs 111 310" Trip) )
Aequipecten opercularis 277
(Walter Herwigs I1I 310th Trip) i
Aequipecten opercularis 280
(Walter Herwigs IIT 310™ Trip) i
Pecten maximus 263
(Walter Herwigs III 304" Trip) )
Pecten maximus 272
(Walter Herwigs 111 304" Trip) )

Litigation concerns

Although, there are specific roles for additives
in foods (e.g., direct additives such as
phosphates added in seafood to retain moisture
and protect flavour), the chances of minute
amounts of indirect food additives (for
instance, packaging substances) finding their
way into foods during processing and storage
cannot be neglected. Therefore the competent
authorities require that all materials coming in
contact with food should be certified as safe
before they are used in the indicated manner.
Food additives are studied, regulated, and
monitored to ensure that consumers feel safe
about the foods they eat and are protected from
hazards. The entire responsibility rests with the
manufacturers which are entitled to ensure that
the ingredients are of a food-grade purity and
comply with specifications and restrictions.

All international trade risk assessments are
conducted by an independent, international
expert scientific group, the Joint FAO/WHO
Expert Committee on Food Additives (JECFA)
(WHO, 2018), ensuring that there are
monitoring steps in place at various levels of
global food production.

Phosphates are added to seafood to increase
water-holding capacity (Sebranek, 2015).
Sodium tripolyphosphates are additives of the
phosphate family used in the seafood industry
with a humectant function, i.e., those
substances maintain the moisture of the product,
being more used in scallops, shrimp and
lobsters processing.



Sodium tripolyphosphates in scallops, added in
concentrations from 2.5% to 10% (1 min) until
the moisture percent was increased to 82-86%,
respectively, in conjunction with 1% of NacCl,
was shown efficient to prevent the drip loss
during defrosting and after cooking, and
inhibited the microbial growth. Generally, a
long exposure to tripolyphosphates
demonstrated no other notable advantage, while
a short exposure of scallops to these additives
produced desirable functional effects, generally
without exceeding 83% of moisture in the final
product (Rippen et al. 1993; Gongalves &
Duarte Ribeiro, 2008).

Health concerns and safety assessment
regarding the chronic exposure to food
additives and the associated adverse health
impacts are growing concerns globally (Maffini
et al.,, 2017). With the evidence unveiled
through epidemiological studies linking the
consumption of phosphate food additives and
increased cardiovascular risk, the European
Food Safety Authority is currently pursuing a
high-priority re-evaluation of added phosphates
in seafood and meat products (Foley et al.,
2009; Cancela et al., 2012; EFSA, 2013).
(Surendran Nair et al., 2020)

A maximum water content in scallop meat is
not internationally established by food laws.
Some authors (Gongalves & Duarte Ribeiro,
2008) indicate the 5 g P»Os/kg maximal value
adopted in the EU. Codex Alimentarius
Committee (CAC) for Fish and Fishery
Products, discussed the topic of adding water to
frozen scallops, and this subject has been
controversial for a long period of time
(Schroder & Siegert-Clemens, 2012). At the
CAC’s 32" meeting that took place in 2012,
the member states (MS) established the
labelling options, that were more transparent
and consumer-protecting: "Scallop (name...)
with added water" or "Product from scallop
(name...) with added water" or another
labelling announce which fully informes the
buyer. Draft standard for frozen scallops was in
2015 at 6/8 stage process, pending acceptance
by the CAC and was finally amended in 2016
and revised in 2017. Recommendations
regarding the added water were made for
“Quick frozen Scallop Meat” and “Quick
Frozen Roe-on Scallop Meat” that shall have
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the mention “added water” as a part of
products’ name.

CONCLUSIONS

The very high water content, corroborated with
the large amounts of total phosphate (up to 13 g
P>0s/kg) detected in the corresponding samples
from the German market, entitle us to say that
large amounts of phosphate-based additives
(well over the legal limits) were used for traded
scallops, intended to increase the water-binding
capacity.

On the other hand, samples caught in the wild
during 4 of WH’s III cruises showed a small
variability of natural phosphates content in the
range of 1.98 to 3 g P.Os/kg.
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