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Background
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Landings of whole Norway lobster and Norway lobster tails
in Belgium



Aim of the study

Y

1. Improve the handling conditions onboard of
fishery vessels

2. ldentify dominant bacteria during storage by

PCR-DGGE

 on whole Norway lobster
* Norway lobster tails




Optimization of handling conditions
onboard of whole Norway lobster

Collection of fresh Norway lobster in the Silverpit

25 kg whole Norway 25 kg whole Norway
lobster following the lobster following the Irish
classical method method
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Every 2 days, analysis:
- Chemical (TVB-N)

- Sensory (QIM)
- Microbiological (MA, IA, CFC, VRBGA)
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Chemical and sensory results
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CFU/g (log)

Microbiological results

H,S-producing bacteria
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ldentification of dominant bacteria

Fresh Norway lobster

3!35555.' OEdinbuirgh

United Kingdom

Whole Norway lobster Norway lobster tails

Storage on ice

Sauxh%mpmn

Determination of total aerobic count on MA and PCA
PCR-DGGE analysis of plate swab
PCR-DGGE analysis direct from matrix
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Methods

e

Band | Closest relative in BLAST Similarity (%)
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- Pseudomonas sp. 99%
- Psychrobacter sp. 100%
’ Pseudomonas sp. 92%

AL

Microbacterium 97% : '“\zo G
arborescens
- Citrobacter freundii 96% 11 12 13 14 15 16 17 18 19 20 21
M T2 3
' Psychrobacter sp. 98% whole | tail whole
DI MA PCA | DI MAPCA | DI MAPCA |
Pseudoalteromonas sp. 98% iz o
' Pseudomonas sp. 100%
n Psychrobacter sp. T M = Marker, T1 = day 1 of storage,T2 = day 6 of
storage, T3 = day 15 of storage, DI= direct DNA

from matrix, MA = bulk cell DNA from MA,
PCA = bulk cell DNA from PCA
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Results of total Aerobic Plate Count

Aerobic Plate Count on MA of whole
Norway lobster and tails

== \Vhole Norway lobster

== Norway lobster tails
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Storage time (days)

Aerobic Plate Count on MA and PCA of
Norway lobster
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Results of identification of bacteria

Storage

time on ice

Direct DNA

0 Pseudoalteromonas sp.
1 5 Pseudomonas sp.
Psychrobacter sp.

Whole Norway lobster

Bulk cell DNA
from MA

Bulk cell DNA
from PCA

Pseudoalteromonas sp.

Pseudomonas sp. Shewanella sp.

Psychrobacter sp. Pseudomonas sp.

Pseudomonas sp.

Luteimonas sp.

Pseudoalteromonas sp.

Norway lobster tails

Direct DNA

Pseudoalteromonas sp.

Pseudoalteromonas sp.

Allivibrio sp.

Pseudomonas sp.

Psychrobacter sp.

Bulk cell DNA
from MA

Pseudoalteromonas sp.

Psychrobacter sp.

Vibrio sp.

Pseudoalteromonas sp.

Pseudoalteromonas sp.

Psychrobacter sp.

Bulk cell DNA
from PCA

Pseudoalteromonas sp.

Azotobacter sp.

Pseudomonas sp.

Psychrobacter sp.

Pseudomonas sp.
Psychrobacter sp.

Microbacterium sp.

e Further work into the spoilage potential of these microorganisms
MAP packaging on board



Conclusions

Significant differences in microbiological counts between the Irish
method and the classical storage method from day 6 of storage

For short fishing trips: use of the meshed bag is not
disadvantageous, but is not applicable to the Belgian situation

No significant difference between aerobic plate count of whole
Norway lobster and Norway lobster tails

Mainly Psychrobacter spp. and Pseudomonas spp. are present at
the end of the storage period of Norway lobster
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A novel non-destructive method for
the determination of volatile
amines from packaged fish

Lander Balifio-Zuazo! and Alejandro Barranco?
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44 WEFTA Meeting

t ) Bilbao. June 9-11. 2014
oztido _.

tecnalia

WEFTA




Contents

1. Introduction
« Fish spoilage
 \olatile amines

2. Objectives
3. Methodology
4. Results

« Extraction validation
e Correlation with fish muscle
« Applications
« Shelf life
 Frozen-thawed samples

5. Conclusions

aZ t,' )- www.azti.es
tecnalia



INTRODUCTION

* Very perishable
* Rapid spoilage

* Bacterial activity > SSO—> OFF ODDOURS
OFF FLAVOURS

Consumer rejection

Mainly
methionine,
cysteine,
thiamine and
glutathione

Aminoacids
Decarboxylation

Lipid oxidation

Sulfur

Aldehydes compunds

and
ketones

Biogenic
amines

Acids and SSO Volatile
esters metabolism amines




Volatile amines INTRODUCTION

NH;
HoN—CHg
TVB N Methylamine
Total Volatile Base Nitrogen* CH,
/
Dimethylamine HN
*European EC (EC) No 2074/2005 \CH
(20-35mg N / 100g fish) 3
CH,
- H,C—N
CHy

Increase of TVBN during chilling
storage (£4°C) is predominantly due
to TMA

o % nl;"! )- www.azti.es 4



Objectives

* Development of a non destructive method to determine the TMA, DMA and
MA content in the headspace of packaged fish.

* Correlate the concentrations of the headspace with the muscle of the fish.

* Determination of the shelf life of hake and atlantic horse mackerel with this
new methodology

* Use this method to detect the fraud of selling frozen-thawed fish instead of
fresh fish.

aLZ.t | f www.azti.es



Derivatization process

METHODOLOGY

Extracts

Fish muscle
Gas phase

aztiy

www.azti.es

Derivatization

Sample dilution
TBBA (tertbutyl bromoacetate)
TEAC (Tetraethylammonium chloride)

Conditions:
* pH:8
* Temperature: 60°C
* Time: 60’

Stop reaction: formic acid

HPLC-MS

e HILIC column (30°C)
* Mobile phase

* A:100% H20

* B:97%ACN:3%H20

* 5mM NH4 acetate
* Injvolume: 3uL

TMAO

Y il

0.5 ppm

Blank

Time [min]



Extracts METHODOLOGY

@@

W

J

25 mL acetic acid

& 1omM homogenization

Centrifugation:
* 10’ at 3500 rpm

@@@@ _ = 10’ at 13400 rprm
J

c®

ii : | of
Air pump ‘ 1

Fish tray 10 mL acetic acid
50mM

a7z t,l )l www.azti.es 7
tecnalia



Fish packaging and sampling METHODOLOGY

%)
xS

> AIR PUMP

AIRFILTERING & 1pap SOLUTION1
SorTen -y
PACKAGING
. Trays: LINPAC 15-45 PS. h FROZEN THAWED SAMPLES A SAMPLNG
EVOH-PET * Package fresh and frozen - * 2’ extraction
*  Film: LINPAC Lintop 80 thawed fish. e 2nd air entry
(PA/PE) * 15°C during 24h (septum)
* No vaccuum - Force SSO grow * 13’ extraction
* Sealing temperature: . sampling * pH adjustment and
155°C derivatization

4 J J

d gc nEI i! )l www.azti.es 8



Volatile extraction optimization RESULTS

TMA
Qﬂﬁk 105000

159

75000

60000
45000
30000
15000
0

250mL | 750mL | 1500mL | 500mL | 1500 mL | 3000 ml | 1500 mL |/ 3000 mL | 6000 mL | 1500 mL | 6000 mL | 12000 mL

Chromatogrphic area

7,5' 30'

imL 25 ppb MIX + 1 mL NaOH 2M
80°C

24803 775434

Different optimal conditions
TMA is the most volatile
TMA is the most interesting

o7 t i )l www.azti.es 9
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Volatile extraction optimization RESULTS

Z%Recovery
MA DMA TMA

mean Day 2 48.8 73.2 74.7

* Linear range: 10-100 ppb
* LOD:10 ppb. <10ppb=blank
* %recovery
* MA: £50%
* DMA: £60%
e TMA: +75%
« TMA>DMA>MA-> Volatility
* Repeatability: interday TMA %RSD: 7.90 /

SD Day 2 17.1 24.1 21.2

mean Day 4 67.2 61.3 87.1
SD Day 4 27.0 23.2 7.3
TMA Interday mean 47.8 61.1 77-9
wn 9035 7 interday SD 15.2 11.5 6.2
= 0,03 - y = 0,0003X + 0,0015
Y 0,025 - R*=0,9944
<
—. 0,02 -
<
S 0,015 -
= i
o 0,01
2 0,005 -
< O I T T | | | 1
0 20 40 60 80 100 120
ppb TMA added

ozti )- www.azti.es 10
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Correlation with fish muscle

Mackerel
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1 2 3
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©
1000 @ 1500
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%0 500
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aztiy
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600

500

400

300

ng N-TMA /L

-100

Hake

200 -

100 -

Mean

RESULTS
Correlation
y = 3,0551x - 53,522
/4 R2=0,8277
L 2
| u u & Hake
[ | .
=1.0437x + 140.62 M Atlantic horse
[ ] Y 'Rz - 0761 ’ mackerel
[ | = §
[ |
/ -
.0
. T T T 1
500 1000 1500 2000
mg N-TMA/ Kg fish (muscle)
Mackerel

* Muscle> 350 mg N-TMA/Kg
* Gas phase> 500 ng N-TMA/L

Hake

* Muscle>350 mg N-TMA/Kg
* Gas phase> 1000 ng N-TMA/L /

11



Shelf life

1800
’8“1600
5+
%1400
T 1200
o
21000
800
600
400
on 200

ng N-TMA/L (

-200

Atlantic horse mackerel

1200

7~

[ mp 1000 >

w

/ - 800 2

N

o - 600 £

& —e—headspace
00 wop
3 4 X -E-muscle

/ - 200 <

N =

] | O lT

Z

- o0

VL 200 ¢
T T T T T -400

0] 2 4 6 8 10 12

Atlantic horse mackerel
3 samples in triplicate
Day 8: > TVBN limit (350mg N/ Kg fish)
Muscle: mean 530mg N-TMA/Kg fish
Gas phase: 960 ng N-TMA /L air
Day 6: high content of TMA

SAMPLE REJECTION

ng N-TMA/L (headspace)

RESULTS
Hake
2000 600
1800 ™
1600 - 5007
1400 g
1200 - 400 %
1000 - & —e—headspace
800 /l 3 %D —#-muscle
<
600 / - 00 S
400 i
Z
200 1 - 100 o
0 1 £
-200 . . . . 0

o 2 4 6 8 10 12

Hake
* 3 samplesin triplicate
Day 10: = TVBN limit (350mg N/Kg fish)
Muscle: mean 303 mg N-TMA/Kg fish
* Gas phase: 879 ng N-TMA /L air

SAMPLE REJECTION



Frozen-thawed samples

RESULTS

TMA mackerel muscle

400 - TMA in Frozen-thawed fish
5 ;22 : ——Fresh * Inhibited
2 250 - | —Frozen ¢ SSO metabolism
S 200 - | —=Fm * Thermal adaptation
= ,
A | / e « 7 days frozen storage—>
- WY / RE effect in muscle
50 91 + = — T —o—FT63 /
=1
W ' ' ' FTo1
0 5 10 15
days 1400 -
*
1200 -
p < 0.05
1000 -
Forcing metabolism = = Fresh
- < 3800 -
) 15 C . E M Frozen
* Spoilage acceleration Z 600
[ . . . :
* 24h-> significant differences
. J 400
200
o

. 0 2 6 24
agu“g I )- www.azti.es Time (hours) 13
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Conclusions and future work

Conclusions:

* Good correlation between muscle and headspace despite the high
intersample variability.

* Development of a non destructive method.

* Detection of the fraud of selling frozen-thawed fish instead of fresh fish

Future work:

* Test the influence of the MAP in the determination of the volatile amines in gas
phase.

* Test the minimum days necesary in frozen storage to determine the fraud as well

as the minimum time necesary to force the SSO metabolism at 15°C.

* Develop new sensors to make online detection systems and avoid the use of HPLC.

www.azti.es
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" Effect of growth season fllletmg and
J,rigor status on water holding capacity,
~ dry matter and drlp loss from farmed

Atlantlc salmon
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Summary

e Background

e Materials and methods
e Results

e Conclusion
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Background

The majority of Norwegian farmed salmon is sold and shipped as head
on gutted (HOG). Only 15-20 % of farmed salmon in Norway is sold as
pre-rigor filleted. It is with the Norwegian government’s desire to
arrange for increased added value in the salmon industry through
increased processing (www.regjeringen.no). By supplying the market
with fillet instead of whole fish, major economic and environmental
gains are attained through less transport and reduced packaging
consumption.

As a part of this plan, it is vital to gain knowledge about the quality and |
the behaviour of pre-rigor filleted salmon, and espeually drlp loss as this
has a direct impact on the economy of pre-rigor fllletmg

13.06.2014 WEFTA, Bilbao 3 :



Materials and methods

e A full factorial design with 3 design factors:
— Rigor status (pre or post-rigor) at filleting
— Whole versus fillet
— Growth season (spring or autumn)

e Responses
— Water holding capacity
— Drip loss
— pH



Drip loss

e 10 fish were filleted by machine, and both fillets were dried off,
weighed and packaged in EPS with ice for 14 days

e The fillets were dried off and weighed at both day 7 and day 14 to
guantify the drip loss during storage

e The fillets were not in direct contact with the ice
 This was done on both pre- and post-rigor fish, and in the spring and

the autumn \\\\\!\ W 2
. 0@

13.06.2014 WEFTA, Bilbao 5



Water holding capacity

e First measured on the whole fish, then on the fillet

e Measured both on pre-rigor and post-rigor fish, both in the spring and
in the autumn

e 528 Gfor 15 minat4 °C

e 3 WHC and 6 dry matter on each
fish/fillet

m Jf NOfi m d



2,5

1,5

0,5

13.06.2014

Drip loss

Rigor status had a significant effect on drip loss on both day 7 and day
14 after filleting.

No effect of season on drip loss (P>0.186) on day 14.

=@==pre

== post
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a
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WHC

e pH was a significant covariate to WHC (P=0.041)

e Both rigor status and fillet vs whole fish had a significant impact on

WHC

Mean

Q6 -

a5 -

94 -

93+

92 -

a1 -

90 H

Main Effects Plot for WHC

Data Means

rigor

fillet/whole

y

e

pc-lst

prle

fillet

whaole

13.06.2014 WEFTA, Bilbao
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WHC

In addition, a significant interaction between rigor and time of year

was detected

Mear

Interaction Plot for WHC, % hel
Data Means

a7

Q6

Q5+

94

Q3 -

02 -

91 4

a0 -

Autumn Spring

13.06.2014

WEFTA, Bilbao
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Dry matter

e No significant effect of rigor status on the dry matter (P=0.929)

e Both season and fillet vs whole had a significant impact (p<0.001)

Main Effects Plot for DM %
Data Means

Uttak filletfwhaole

354

34
33 \

Mean

\

31 4

Autumn Spring fillet whole

. ___________________________________________________________________________________________|
13.06.2014 WEFTA, Bilbao 10
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Drip loss

WEFTA, Bilbao

10

15

Mean

Main Effects Plot for WHC

Data Means

rigor

filletfwhole

96

95 4

94

93 +

92 +

91

a0 H

post

fillet

whole

11



Conclusion

e Rigor status has a significant impact on drip loss during storage

e Both rigor status and fillet vs whole fish had a significant impact on
WHC, In addition, a significant interaction between rigor and time of
year was detected

e Both season and fillet vs whole had a significant impact on the
amount of dry matter
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APROPOS

Sensitive and advanced technique (NMR)
as a tool for identification of quality
changes in marine rest raw materials

Rasa Slizyte', Elena Shumilina?, Revilija Mozuraityte ! and Alexander Dikiy 2

1 SINTEF Fisheries and Aquaculture, Norway
2 Norwegian University of Science and Technology ( NTNU), Norway
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APROPOS ]
Outliner
* APROPOS
* Why fish rest raw materials?
* Why NMR?

 Results from some tests

7 SINTEF BNTN‘ l SINTEF Fisheries and Aquaculture 2



e
APROPOSAdded value from high protein & high oil industrial by-products
APROPOS
2012-3014

KBBE.2011.3.4-01
BioWASTE — Novel biotechnical approaches for transforming industrial
and/or municipal biowaste into bioproducts — SICA

D 8 reserach institutes and universities

D 9 SMEs

D From 4 EU member countries (Finland, Germany, Spain, Lithuania)
D From ICPC’s Kenya, India and Uganda

D From Norway and Canada

D Budget: 3.9 million €

_% D Website: http://www.euapropos.eu/

EEEEEEEEEEE
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http://www.euapropos.eu/

He

APROPOS Rest raw materials:
854 000 t 2013, Norway
o —
— g
Farmed fish 2&, S

Lipids » WS HEIAS »~ 178 million people
108 500 t
et—— » ~ 5,3 million people

600 000t »

69%
utilised

Proteins
126 500t

SINTEF BNTN' l SINTEF Fisheries and Aquaculture 4



g \Z

RPROPOS Utilisation of fish rest raw materials

Value pyramid

)

Healthcare
Lifestyle

Nutrition

aWIN|OA

Added value

Materials

Energy v

Bulk compo
Fertilizers

Power and H
Fuels

SINTEF ENTN' l SINTEF Fisheries and Aquaculture 5
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APROPOS

Storage

Processing

SINTEF Fisheries and Aquaculture




e

APROPOS . : : :
Chemical and microbial quality changes:

salmon rest raw materials

* Microbial and chemical quality

— Rest raw material
* Trimming
* Heads
* Backbones
* Viscera
— Storage temperature
e 4°C
* 10°C
— Storage time
* 0-4 days

SINTEF BNTN' l SINTEF Fisheries and Aquaculture



o
HDR‘[]?JOS Chemical and microbial quality of salmon rest raw

material — stability study: results

Degradation of proteins — degree of hydrolysis _Oxidation of oil — peroxide value

12
11 18
10 16
9
= a 14
g —@—Trimmings 10oC "o Trimm
2 *
S 7 —de—Trimmings 40C __g —m—Trimmi
=
Z 6 —#—Backbones 100C 2 10 —4—Heads 40C
e
S s ~®—Backbones 40C g s —<—Heads 100C
@
@ 4 ok sk = o —___—1 Heads 100C o ——Backbones 40C
p— — ———
e 5 t —_—___Y'r I— Heads 40C —&—Backbones 1
—e+—Viscera 4 :\<>_‘
2
2
. e —— e ——
o W= T : ]
o] T T T T T 1 1 2 3 2
1 1,5 2 2,5 3 3,5 4

Storage time, days
Storage time, days B Vi

Lypolysis of oil —amount of free fatty acids Microbial quality

1,0 4 o 1,40E+07
M Trimmin gs 4°C
0,9 - " . o
Trimmings 10°C 1,20E407
0,8 - Backbones 4°C
0,7 - Backbones 10°C 1,00E+07 =he=Trimmings 4
“» M Heads 4°C L
he] 0,6 - // e imit
® M Heads 10°C 8,00E+06
) 05 / ==Heads 4
£
v 04 | 6,00E+06 —®—Heads 10
X 0,3 -
4,00E+06 == Backbones 4
0.2 7 / / == Backbones 10
01 2,00E+06
0,0 -
0,00E+00 .—M

SINTEF SINTEF Fisheries and Aquaculture 8



e
npp[]p[]SSensitive and advanced technique (NMR) as a tool for
identification of quality changes in marine raw materials

* NMR analysis:

— TCA extracts
— For all samples set of 1D *H and 2D TOCSY and HSQC experiments were
acquired using 600MHz Bruker spectrometer

— The whole 1H NMR spectra of rest raw materials’ metabolites

SINTEF Fisheries and Aquaculture 9




o
APROPOS NMR: Metabolites could be found:
some examples

Essential amino acids | Organic acids |

Isoleucine (lle) Acetate
Leucine (Leu) Lactic acid
Valine (Val) Succinic acid
Threonine (Thr) Formic acid
Lysine (Lys) Carbohydrates

Methionine (Met)

a-D-glucose (aGlc)

Phenylalanine (Phe)

Nucleotides
Proline* '
Arginine* Inosine (Ino)
S i i i Hypoxanthine (Hx)
Non-essential amino acids Others

Alanine (Ala) e —

Trimethylamine (TMA)
Trimethylamine oxide (TMAO)

Glutamate (Glu)
Glutamine (Gln)

Putrescine
Glycine (Gly) .

Choline
Aspartate (Asp)

- Ethanol (EtOH)
B-Alanine .
Taurine 2,3-b.utaned|ol
Creatine/ phosphocreatine (Crt/P-Crt) Uracil
GABA Tyramine

Cadaverine

Ethanolamine

SEVENTH FRAMEWORK
PROGRAMME

SINTEF BNTN' l SINTEF Fisheries and Aquaculture




"o
APROPOS

Chemical quality and stability studied with NMR

* Chemical quality and stability

— Storage temperature
* 0°C
* 40C

* 10°C
— Storage time
* 0- 10 days
— Rest raw material
* Whole heads: WH
* Minced heads: MD
* Backbones

* Viscera
* Muscle

SINTEF BNTN' l SINTEF Fisheries and Aquaculture
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Smell and taste

17518
[ ] [— . (f\ e .
f i\l ~ o

NG = MR
/ / / \‘ 1,.‘ /

luftstrom giennom
nesekanalen

Molecules which smell must be volatile :
glucose (MW 160) does not smell.
ethanol (C,, MW 46) smells little
penthanol (C;, MW 88) smells

X
{ /\ S l = 'uklg
slimhinne

m‘m)nt\//i\_ s;rc:“:g":ue rer

en smakslok

Molecules which give taste must be small:
Fatty acids< C;,, MW 200
Polysaccharide < trisacharide, MW~ 500
Peptide < 5-30 as MW 600 - 3600

sansecelle -/ nerve til hjermen -/

Four Original Taste Sensations
Primary locations on the tongue

7 Marine proteins and lipids are big molecules

7 SINTEF BNTN‘ l SINTEF Fisheries and Aquaculture
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APROPOS  Freshness of rest raw material:

TMAO and TMA

Minced heads day O
Minced heads day 3 (10°C)

TMAO TMA

Creatine

I J

N — T T ' i '
3. 25 3. 20 3.05 3.00 2.95 2.90 ppm

'H NMR spectra of Atlantic salmon (Salmo salar) minced heads - TCA extract at T, and T,

" SINTEF BNTN‘ l SINTEF Fisheries and Aquaculture 3



o
RPROPOS  Freshness of rest raw material:

TMAO and TMA

S e S S —
05 1,2
. Va
0,4 » " /
\—T\ ——MHAC  Log N o
0,3 s / / = MH 4°C
—8—MH 10°C

mmol TMAQO

== \WH 10°C

—#—MH 10°C =
WH 4°C TE’ 06
02 . - WH 4°C
\ \ =8=WH10°C =g,
. ay/

0 i
T0 T1 T2 T3 T7 T0 T1 T2 T3 T7

* Mincing:
e critical for decomposition of TMAO
e very slow and not temperature dependent until 3 day of storage for whole heads
e Temperature: TMAO decomposes faster at higher temperature
* Time: right storage do not give any indication of decomposition during 3 days
W@onclusion: to prevent undesirable odour heads need to be kept whole

SINTEF ENTNU SINTEF Fisheries and Aquaculture 4
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APROPOS Hypoxanthine:

singlets at 8,18ppm; 8,20ppm (NMR spectra)

N ] I
0,5 O
0,45
y / N
0,4
s ) </ | NH
0,3 = MH 4°C N )
~—f—MH 10°C H N

mmol

0,25
0,2 )//’"/// WH 4°C
0,15 /Av( == \\/H 10°C
0,1 _4/

0,05

Products of ATP degradation
Gives bitter off flavor

TO | T1 | T2 | T3 | T7
* Mincing: hypoxanthine forms faster in minced heads
 Temperature: lower temperature slows down formation of hypoxanthine

e Time: amount of hypoxanthine increase with time
Conclusion: to prevent undesirable odor heads need to be kept whole and cold

" SINTEF BNTN‘ l SINTEF Fisheries and Aquaculture 5
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APROPOS . .
Amino acids and taste

Gly, Ala, Thr Leu, Val and lle
sweet taste bitter taste
6 1 v
> 0,8 }K
= TR 0,6 —o—MH 4°C
g 3 _ ——MH 10°C S —— MH 10°C
E , WH 4°C §0,4 WH 4°C
e=é==\\/H 10°C = WH 10°C
1 0,2
O T T T T
T0 T1 p) T3 T7 0

TOIT1IT2IT3IT7
« Temperature: sweet aa releases easier at higher temperature
* Time:

— during first 3 days little changes occurs

— significant increase for bitter aa with storage

SINTEF Fisheries and Aquaculture
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APROPOS

Bioactive compounds

| | [ ]

160 "

19 B-alanine

120 50

MH 4°C _

100 5 10 |
80 s MH 10°C g MH 4°C
*0 WH4C 30 MH 10°C
40 WH 10°C . WH a°C
20 e=s=\\/H 10°C

0 : : : , , Temperature: do not influence,
T T T2 T3 T7 Time: do not influence
0 7 . . : .

Temperature: do not influence

Time: decrease

Mincing: do not influence 18

01,

SEVENTH FRAMEWORK
PROGRAMME

;i SINTEF

Mincing: more in minced

i

~ Creatine

—_——

T3

TO T1 T2 T7
Temperature: do not influence
Time: increase
Mincing: more in minced
e MH 4°C
MH 10°C
WH 4°C
e \WH 10°C

SINTEF Fisheries and Aquaculture
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APROPOS

Biogenic amines

0,9

Cadaverine X
0,8 /
0,7

06 / e Detected only Cadaverine and

0,5 —m— MH 10°C Tyramine
04 wiac ¢ Formation of tyramine only at 7t
P

03 / WH 10°C storage day
0,2 /%—
0,1 /

0 53 : 5 : :/ /

T0 T1 T2 T3 T7

mmol

* Mincing: Cadaverine forms faster in minced heads
 Temperature: lower temperature slows down formation of cadaverine
e Time: amount of cadaverine increase with time
7 Conclusion: to prevent undesirable odor heads need to be kept whole and cold

SINTEF SINTEF Fisheries and Aquaculture 3
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APROPOS
Ethanolic fermentation and formation of acids

[ [ | T ]
1,4 1,2
., | Ethanol n Formic acid
’ 1
1 /
/ 0,8
. —te—MH 4°C
08 == MH 4°C
_ / . S —=—MH 10°C
[e) == MH 10°C E0,6
g 0,6 WH 4°C S // /‘ whac
/( 0.4 == \WH 10°C
== \\WVH 10°C ’
/ /)
0,2
Am——n4/x// °
0 - ' T0 T1 p) T3 T7
TO T1 T2 T3 T7
Temperature: faster at higher temperature Temperature: faster at higher temperature
Time: increase Time: increase
Mincing: faster in minced Mincing: do not influence

SINTEF BNTNU SINTEF Fisheries and Aquaculture



o
APROPOS Multivatiate Data Analysis:
PCA

| | | | ]
o e Whole and minced
* Mincing heads clusters
increase: lactate; TMA;1,3-PrOH are well separated
decrease: choline; anserine;
TMAO

* Temperature:

direct: lactate; TMA
inverse: TMAO

whole heads

}VH_IOC_TZ 025

® Time: ‘N\-T:-UC—"E-WHJOUE Choline, Creatine 1,3-propanediol
acetate; 1,3-PrOH; EtOH formation ™™ " Leu,Val

025 0.50 0.75 1.00 125 nsenn.e. -T‘-\‘-Taurine Acetate

|.- "-' \.

Conclusion: to prevent undesirable odor f C e

heads need to be kept whole and cold . R
minced heads
TMA.
MH_lDC_T} .,\[Z-LJ[:IT LaCtate

SEVENTH FRAMEWORK
PROGRAMME
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Conclusions

* NMR as a toll for analysis of quality changes in marine raw
materials

* Sensitive

°* Fast

*  Many compounds can be detected in one run
*  Small quality changes can be detected

* No ssignificant quality changes during first 2 days of storage of
both minced and whole salmon heads at 4°C

*  Mincing of heads force formation of undesirable compounds

SINTEF SINTEF Fisheries and Aquaculture 1
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Quality evaluation of ice stored sea bream (Sparus aurata)
and design of predictive models for the freshness index.
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INTRODUCTION

Sparus aurata

Orden: Perciformes Familia: Sparidae
[——"rn—xw—"11]
s DORADA I l ORATA

—

\ DOURADA Zals® GILTHEAD SEABREAM
——— ORADA l . DORADE ROYALE
Sl
EEEE TXELBA URRABURUA _ DOURADA

GOLDBRASSEN

Yield 54% |Proteins| 19.9% | Lipids 3.2% [Moisture| 75% Ration |100 Cal.

In Europe, the consumption of fresh sea bream has increased G JACUMAR
signicantly over the past decade due to its desirable aroma and
quality.
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INTRODUCTION

Gilthead sea bream
SOURCES

FISHING AQUACULTURE*

* The most important for the consumption

WEFTA 2014
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INTRODUCTION

Aguaculture Sea bream

PRODUCTION ZONES
R oo 8 ,\\\)‘.
: .{‘ j —_— s f 2 : -i‘/ R
NATIONAL INTERNATIONAL

Greece, Turkey and Spain covering 81.1% of the world production in 2010 (APROMAR, 2011).
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OBJECTIVE

The objective was to develop predictive models based on
quality parameters (physical, chemical, microbiological and
sensory analysis) for estimation of the freshness index (%)
and ice storage time (h) of sea bream.

p— }Vw‘::“"‘b‘\f -
. ’ oy = I K s
T ) ?}ﬁ‘ﬁ 3 ..l:'f',v'.
'h’.' - 3 - P‘ _”!},rﬂ . « ry ¢4 Vv Jou
e~ &K b i - T ke ) o Ae
/5,1 g Y, o IR iy "
“ AL 4.* J d VIREEREL  27
TIPS G ke
T AN
s
| ¥
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MATERIALS & METHODS

Aguacultured Sea bream

Commercial size: 300-600 g

5, 8L, San Carlos de la Rapita, Tarragona : 58

é‘lgn Iﬂ‘ ase)

.‘;

" ACUIGROUP M2
36 specimens . s

Fish stored in ice were analyzed:
0 (0-12h), 1 (24h), 2 (48h), 3 (72h), 5 (120h), 6 (144h), 7 (168h), 8 (192h), 10 (240h) & 13 (312h)

WEFTA 2014
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Physical and chemical parameters

MATERIALS & METHODS

Six fish were chosen randomly for each sampling

PRECISE® K, NOVOCIB

TVBN (mg /100g)
C.R. 2074/2005

Torrymeter (TM)

Distell™ ( STD. Scale)

K, value (%) and Hx ratio (%)

pH (Puncture)
Crison, model PH25

Internal Temperature (Tl)
Probe TESTO 926

b Surface Temperature (TS)

Infrared sensor FR260M

WEFTA 2014

SCAFCOD sclence for a8 changing demand
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MATERIALS & METHODS

Microbiological Counts and Sensory Analysis

Microbiological count

(PST) Total psychrotrophic viable count (log CFU/g) ISO 4833:2003
(MVC) Total mesophilic viable count (log CFU/g) ISO 4833:2003
(ET) Enterobacteriaceae (log CFU/g) ISO 21528-2:2004

Listeria sp. (presencel/absence) ISO 11290-2:1998 mod.

Sensory analysis (ISO 8586-2:2008)

Panel for models design: 8 selected assessors (UNIZAR)

Pane for validation: : 8 selected assessors (UPV)

Torry scale, Distell

Z E.E.C’s system (EU), Com. Reg. 2074/2005
Quality Index Method (QIM)
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RESULTS

ATP-related compounds

K, value (%) and Hx ratio for fish recently arrive were 13.60% and 0.024 u mol.g™'

(<24h slaughter)

Physical and chemical parameters

onveombRERRESRERRERESE

—4—TVB-N (mg/100g) =—m—TM (Torry STD) =—dr—TI{%F)] =TS (OF) =s=—pH

—— e ——
= 7\
e — —

Time (day)

7.0
6,80

- 6,60
- 6,40
- 6,20
- 6,00
- 5,80
- 5,60
- 5,40

5,20
5,00

pH
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RESULTS

Microbiological Counts

8,3
7.3
6,5
3.2
4,3
3.3
2.3
1.5
0,5

=== PST (log CFU ) sl MIVC [l CFU ) i ET (log CFU )
P ya\
e
e -
e

1 2 3 4 5 7] T B 9 10 11 12 13 14

Time (day)
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RESULTS

Sensory Freshness Index (%)

Fl (%)

100,0

90,0

80,0 -
70,0 -
60,0
50,0 -
40,0 -
30,0 -
20,0 -

10,0 -

0,0

Pearson’s
Correlation

TORRY-EU  0.904

EU-QIM 0.983

QIM-TORRY 0.924
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FI (%) ye =—-1.91TVBN + 0.05 pH + 1.85TM + 0.06TI + 0.01TS

—0.81PST - 0.44MVC - 0.48ET - 72.60

IST, (h) =-1.49FI, + 1.22TVBN + 0.08pH - 7.55TM -4.08TI -9.41TS

- 6.43PST +11.55MVC + 12.59ET + 613.70
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RESULTS

Predictive models (Configuration)

Program: The Unscrambler X 10.2

The software was configuring as follows.

Analyze:
Algorithm:

Warning limits:

Mean center data:

e >”?Z?‘
%g '%Mb_del validation:

\ www.camo.com
*

The Unscrambler” »,

Loading Plugins...Viewers

The Unscrambler X - Single User
Version: 10.2 (64-bit)

This product is licensed to:

Juan Calanche

Universidad de Zaragoza

@ 200S-2012, CAMO Software. Al rights reserved.

Partial Least Square Regression (PLSR)
Non-linear lterative Partial Least Square (NIPALS)
Leverage limit 3.0

Applied

Cross-Validation

WEFTA 2014
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FRESHNESS INDEX (%)

EU z FlI (%) ye =-1.91TVBN + 0.05 pH + 1.85TM + 0.06TI + 0.01TS - 0.81PST - 0.44MVC - 0.48ET - 72.60

Predicied vs. Referance

20 Slope Offset RMSE R-Square
851 0,8592181 9,2112179 6,6804185 0,8592194
B804 08438802 9,268540 87044373 08064015
=75 ]
E70
£ 65
. T . u:jan-
Regression and prediction curve: =
50 4
S 10
0] 1
3

40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 BO B2 B4 B6 B8 90 92 94 9 98
Reference ¥ (EU, Factor-1)

Welighted regrassion coefficients

NN
NN

Regression Coefficients (BW)
- =]

|
|
|
i

TVBN oH ™ TI TS PST Muc ET

X-Variables (EU. Factor-1. BOW:72.60107)
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RESULTS

" erEEne
V.

Predictive models ICE STORAGE TIME (H)

EU z IST,, (h) =-1.49FI_, + 1.22TVBN + 0.08pH — 7.55TM -4.08TI - 9.41TS - 6.43PST +11.55MVC + 12.59ET + 613.70

Predicted vs. Reference

Slope Offset RMSE R-Square
0,9706888 -0,3055542 6,5783563 0,9951373 g
0,9162661 5,7373171 15,182555 0,9790191 H

g

g

g

Regression and prediction curve:

Predicted ¥ (Hours, Factor-4}
8

&

30 40 50 60 70 B0 a0 100 110 120 130 140 150 160 170 180 180 200 210 220 230 240 250 260 270 ZE0 290
Reference Y (Hours, Factor-4)

Weighted regression coefficients

x
g
};15
ression coefficients: T ;
E 0 74 il T
< é.z - %_‘A %_A
i 4 §-15 -
! -20

EU TVBN pH ™ Tl TS PST MVC ET
¥-Variables (Hours, Factor-4, BOW:613,708%8)
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FI (%) ye =—-1.91TVBN + 0.05 pH + 1.85TM + 0.06TI + 0.01TS

—0.81PST - 0.44MVC - 0.48ET - 72.60

IST, (h) =-1.49FI, + 1.22TVBN + 0.08pH - 7.55TM -4.08TI -9.41TS

- 6.43PST +11.55MVC + 12.59ET + 613.70
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RESULTS

Predictive models

Applied models

Response Surface

Considering Torrymeter (TM):

M IST (h) =-11.02TM - 467.46pH - 65.02TI| + 5278.25

Slope=0.97 r2=0.95

Considering Total volatile bases (TVBN):

j IST (h) =20.05TVBN - 11.64pH - 120.51TI + 3827.74

% Slope=0.96 r2=0.95
1 $ ‘! e \%
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CONCLUSIONS -

- We have developed Predictive Models for the freshness index (%) and the
ice storage time (h) in aquacultured sea bream based on: physical (pH,
Surface & Internal temperatures, Torrymeter measurements), chemical
(TVB-N), microbiological (MVC, PVC and ETC) and sensory analysis (EU

Sensory Scale)

* The short models based on TVB-N or Torrymeter measurements could be
very useful for Fish Quality Control. The advantages are very clear: price and

analysis speed combined with high accuracy.

WEFTA 2014

\WEFTA
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Thank you very much for your attention

J. Calanche, S. Pedroés, V. Alonso & J. A. Beltran*

WEFTA 2014

SCAFCOD sclence for a8 changing demand
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Max Rubner-Institut

Quality of scallops - a cause of concern ?

Monika Manthey-Karl, Ute Schroder

Max Rubner-Institut, Federal Research Institute of Nutrition and Food,
Institute of Safety and Quality of Milk and Fish Products,
Palmaille 9, 22767 Hamburg (Germany)  monika.manthey@mri.bund.de

Bild Dorade: © Peter Kirchhoff/PIXELIO
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A few years ago, in Germany the trade with scallops was
clear and without problems.

Only one species was on the market:
the "great scallop” or "king scallop”

Picture: Monika Manthey
http://www.lachskontor.de/Ka

mmmuscheln.htm

Picture:

Recently the market share of frozen scallops (Pectinidae)
has increased significantly.

MRI — Institut fur Sicherheit und Qualitat bei Milch und Fisch 18.06.2014




MRI <=

The commercial designation ,scallops” represents
a variety of species like:

King scallop (Pecten maximus)

Atlantic sea scallop (Placopecten magellanicus)

Japanese scallop (Mizuhopecten yessoensis)

Pictures: Monika Manthey




MRI

Why did we analyse scallops?
The group of quick frozen scallops

often stands out for an incorrect labelling
and excessively high water addition.

What did we analyse?
fresh and frozen scallops

composition — additives — species

W



What did we analyse ? MRI <=

Moisture ~ Protein ~ Ash  pH Lipids NaCl

Fatty acids P,O: Di/Triphosphates Carbohydrates

Free amino acids Citric acid Arsenic

Calcium Sodium Zinc

Potassium Selenium Magnesium
Species TVB-N



A

Samples of Pecten maximus MRI

Composition of fresh Pecten maximus

- hand-dived from Norway-
- landed In France, different
areas

Composition of frozen muscle meat of Pecten maximus
- North Atlantic



Comparison of fresh and frozen Pecten maximus MRI <=

fresh meat frozen products
pH 6.0 - 6.1 6.4 (6.0 - 7.0)
Moisture (%) 74.9 - 78.2 80.7 (76.4 - 84.4)
Protein (%) 18.8 - 20.0 17.1 (11.8 - 18.9)
Moisture/ protein ratio 3.8- 4.3 4.8 (4.1 -7.5)

untreated king scallops have a pH of approx. 6.0
water content of max. 80%
protein content min. 16 %
water/ protein ratio < 5




Water/protein ratio as quality assessment MRI <=

Fresh and frozen king scallops (Pecten maximus)

pH 7.0, di/triphosphate
8,0

6,0 v
4,0 ‘

o B
0,0 -

75,6 76,4 77,1 77,1 77,4 77,8 78,9 84,4

ratio water to protein

18,8 16,8 18,8 17,7 18,9 17,6 18,1 11,9

% water and protein

...had a good quality which is reflected by a low water to protein ratio < 5



Composition of Atlantic sea scallops MRI <=

By far the largest market share in Germany has
the Atlantic sea scallop (Placopecten magellanicus)
harvested northeastern United States and eastern Canada.

* untreated fresh sea scallops have a pH of approx. 6.0,
« water content of max. 80%,

e protein content min. 16 %,

« water/ protein - ratio < 5.

In Germany Atlantic sea scallops are exclusively sold
as frozen muscle meat.



Water/protein ratio as quality assessment MRI <=

Atlantic sea scallops (Placopecten magellanicus)

ratio wasser to protein

14,0
12,0
10,0 m I l~
8,0 I I l I‘ =
6,0 N I i g
4,0 - L
Tnnnni
o L W ‘A |
76,6178,4|79,5(79,8|79,8180,682,0(84,0(85,1|85,5|86,8(87,2(88,3189,5|89,7
17,8116,5(14,9|14,0117,3|16,0(17,2|12,1|13,3| 9,9 (12,496 |95 |17,8 | 9,8

% water and protein

10




Water/protein ratio as quality assessment MRI <=

in Atlantic sea scallops (Placopecten magellanicus)

No additives labelled | E330/E331 | E 451

12,0

10,0 331E33 - l—

Nl Ny l
NI"H"H"N H'E N i)

| | | 1
pH6.4 pH6.4 pH 6.1! pH7.8 pH7.6 pH8.7 pH7.q pH 7.5

ratio wasser to protein




Citric acid/sodium citrate (E 330/ E331) MRI <&

NaCl  0.3% 0.5% 0.1% 0.1%
Na 0.6% 0.4% 0.6% 0.2%
10,0
g 40 2 ? ? ?
pH 7.8 pH 7.6 pH 8.7 pH 7.6
86,50 ‘ 84,5 86,7 ‘ 89,1

pH and % water

Water addition is not only caused by citric acid or sodium citrate




Additives MRI <=

Water addition is not only caused by citric acid or sodium citrate!

Polyp hates

Citric acid/ Na-citrate + Na-carbonates

j> Up to now only an indirect proof
of an increased sodium content is possible




Conclusion MRI| <=

Many frozen scallop products differ
considerably from their natural composition

—

J

The pH values of the processed
scallops ranged from 6.0 to 8.7

—

—1

J

pH values > 7.0 were always
associated with added water and the presence of
additives (phosphates/citric acid/citrate)




Conclusion MRI <=

Labelling does not reliably reflect the composition.

Labelling of citric acid/ sodium citrate sounds good for the
consumer, but is always associated with high water contents

In the frozen products.

Data suggest that sodium(hydrogen)carbonate was added
to increase the waterbinding ability in combination with
citric acid/ sodium citrate.

A fast and accurate detection method for carbonates is needed.



Outlook MRI| <=

Water addition to seafood products is nothing new,
but regains importance....

—

Picture: Christina jung
E
Picture: Horst Karl

A moisture content > 85% in scallops
IS the result of 30% water addition !



Modern technology should not be
used to reduce the quality of
seafood products.

Thank you for your attention !
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Detection of histamine in fish by Surface
Enhanced Raman Spectroscopy using
silver colloid SERS substrates

Tibor Janci', Mile Ivanda?, Lara Mikac?, Tomislav Petrak’, Nives
Marusic?, Sanja Vidace

'Faculty of Food Technology and Biotechnology, University of Zagreb, Croatia

> Ruder Boskovi¢ Institute, Zagreb, Croatia
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Histamine
histidine O C 02 Eaoo

N N
O
Hﬁ / NH, H histidirﬁoxylase’ Hﬁm H

Most frequent cause of health problems associated with seafood
consumption

2

Wide array of analytical methods — complex, expensive, long analysis
time

Need for simpler, faster methods adequate for ,,on field” analysis

Legislative set limits:
e 50 mg/kg of fish - USA
e 100 mg/kg of fish - EU



an spectroscopy
* Vibrational spectroscopy method

* Advantages:
- Specificity
- Analysis of all tipes of samples (solid, liquid, gas, dissolved)
«  Minimal sample preparation
- Short analysis time

* Portable Raman spectrometers




aman spectroscopy

Raman effect
* Inelastic scattering of light

- Shift in wavelength of scattered light due to interactions between
photons and molecules of analyte

\ i Virtual
Energy States

w
- 8-
BE
R

Sce ng
-~ Excitation Anti-Stokes
— Energy E.lamanl
Scattering

Vibrational
Energy
States

S =~ v oW oa

- Wavewlength shift corresponds to energy of molecular vibrations
or/and rotations

- Raman spectrum - plot of intensity of scattered light as function of
Raman shift


G:/disertacija/raman efekt.gif

Disadvantages:

- Weak intensity - min. concentration of analite ~ 103 M
- Fluorescence - obscuring of Raman signals
Analyte degradation

Solution - Surface Enhanced Raman Scattering (SERS)

@ - Enhancement of Raman signals up to 104 factor - high sensitivity
Fluorescence elimination

Analyte degradation
@ - Contamination
SERS substrate stability
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Surface Enhanced Raman Scattering - SERS

Enhanced Raman scattering on molecules adsorbed on rough metal
surfaces or metal nanostructures — SERS substrates

SERS signal Laser
IOSOSOSOR0)
2 proposed mechanisms:

SERS substrate

Chemical enhancement - ,charge-transfer complexes’, higher polarisability of
molecule - enhancement factor ~10%-104

Electromagnetic enhancement — excitation of localized surface plasmons -
enhancement factor ~107-10" Electric ]

A\

Movement of
electron cloud




Most frequently used SERS substrates - silver or gold:

Liquid - colloid solutions of metal nanoparticles
Sol - gel films
Solid — wide array of preparation techniques

Total enhancement factor depends on:
Adsorption of analyte on SERS substrate
Surface characteristics - roughness
Size and shape of substrate particles



Experimental setup

* Raman spectrometer Horiba
Jobin Yvon T64000

* Diode laser — 532 nm

@gon laser - 514.5 nm




SERS substrates - silver nanoparticles preparation

Reducing/ |Diameter Total Ag
Sample Method stabilizing (nm) concentration
agent *SEM (mgL™)
Lee and Meisel, , ,
AGC 1982 citrate/citrate 35.8+/- 6.3 -33.4 104 7.7
Qin et al, ascorbic acid
AGA 5010, Icitrate 16.7 +/- 4.4 -46.8 107 7.9
Suh et al.,
AGBH 1983. NaBH,/BH#+ 10.9 +/-2.9 -101 27 7.5
Yang et al., -
AGD J NaBH,/DEAE 518 +/-114  39.5 103 8.2

2012. dextran
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SEI 50kvY X70,000 100nm WD 10.0mm

an. LN

50kVY X70,000 100nm WD 10.0mm 10.0kVY  X6,500 1um WD 9.8mm




SERS substrates — aggregation of silver nanoparticles

» Silver nanoparticles - smooth surface
* Aggregates - rough surface (nanoscale)

(R e
1@.‘ @ @ « KBr

SERS




‘RS measurements - sample preparation

Silver colloid (8o pL) + aggregating agent
(10 pL) |

Mixing (30 s)

Standard solution (10 pL)

Mixing (30 s)

SERS measurement




Intensity (arb. units)

~ Raman measurements

* Raman spectrum of solid
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Intensity (arb. units)

Raman spectrum of
histamine dihydrochloride

dissolved in water
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SERS measurements

* Combination of different silver colloids and 3 concentrations
(0.1, 0.5, 1 M) of different aggregating agents

AGC

AGA

AGBH

AGD

* (Optimization of aggregating agent concentration for best
colloid / agregating agent combination
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~ SERS measurements - AGC + NaBH4 combination

—— Histamine 1x10-3 M
~ Histamine 1x10-4 M
~——— Histamine 1x10-5 M
—— Water

1267

1
A 1570

:

Intensity (arb. units)
8

T = T T
1000 1200 1400 1600 1800

Raman shift (cm-1)



SERS measurements - optimization of NaBH4 concentration

Intensity (arb. units)

600 -~

500 -

400 -

300 -

200 -

100 -~

0,23 M

—a— 1267

0,0

0:2 | 013 ' 0:4
NaBH4 concentration (mal/L)

05




Calibration curve 2500

2000
* Langmuir adsorption isotherm

-
%))
(=]
(]

Imaxﬁ:(?
1+ Kc

I

500

Intensity (arb. units)
)
3

0,000 0,002 0,004 0,006 0,008 0,010
histamine concentration (mol/L)

R T T T

1267 0,9722 2759,4 +195,3 504,6 £ 99,3

1320 0,981 2208,2 * 144,7 407,4 + 71,6

1570 0,9810 2859,7 £ 252,0 265,5 + 56,7



SERS measurements in fish extracts

e Sample - mackerel (Scomber
scombrus)

» Extraction solvent — perchloric
acid 0.4 mol/L

* Perchloric acid - negative
impact on silver colloid

® Neutralisation and/or removal
of perchloric ions:

e NaOH
e KOH
e Anion exchange resin




ERS measurement — fish extract preparation

Fish sample (5 g) + perchloric acid (50 ml) +
histamine dihydrochloride (standard)

Homogenisation
Centrifugation

Supernatant + anion exchange resin

Sample preparation for SERS measurement




o iR RO R R R R R B S R R R

N

~— SERS measurements — fish extracts

—— fish
1320 ——— fish + histamine 1x10-2
1267 : ——— fish + histamine 1x10-3
3500 : 1570 ~—— fish + histamine 1x10-4
: —— fish + histamine 1x10-5
3000
:@ 2500
=
pm
E 2000
>
b —
n
2 1500
O]
-— H H M
£ : E :
1000 P :

Raman shift (cm-1)

* Limit of detection: 1 x 104 mol/L = 115 mg/kg of fish
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Summary

Preliminary results:
* Best results obtained with AGC colloid and 0,23 M NaBH4
e Detection of histamine in water solution at concentration 1 x 10> mol/L

e Extraction with 0,4 M perchloric acid and removal of perchloric ions
with anion exchange resin

e Detection of histamine in fish muscle extract at concentration 1 x 1074
mol/L

Problems:
e Limit of detection higher than legislative set limits
e Fluctuation of results :
« Analyte degradation
« SERS substrate stability



Future focus

Improvement of extraction methods

Analyte degradation - measurement parameters (acquisition time,
laser power)

SERS substrate stability — solid SERS substrates
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Thank youl!
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. l‘ S OVERVIEW

3 Meagre (Argyrosomus regius) is a fast growing species
and exhibits good food conversion rates. It is a well
species known by consumers.

J Based on these attributes meagre is considered one
of the best potential candidates for large scale

Production in EU - 2008

farming, in particular for (ton)

Mediterranean aquaculture. Total EV _4784

Spain 1374

(dPortugal consumers have one the tue, [ s

highest per capita consumption in ety | 200

the world (60 kg) and imports France [J] 0

covers almost two thirds. 0 1000 2000 3000 4000 5000




.V" . OBJECTIVES

Thus, the aim of this work is to present some of the main
achievements acquired for (...):

O EPA, DHA, Se, Hg, and MeHg levels;
[ Effect of different culinary treatments;
[ Bioaccessibility of EPA, DHA, Se, Hg, and MeHg

J Health benefits and risks associated with the consumption of
this species. e T | :




=¥ (Portugal):
_| Earthen ponds, semi-
> intensive production

8 Final fish density:

Raw and Cooked (household culinary cooking)
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. I‘ -4 METHODS

EPA+DHA Fatty acids
Fatty acid methyl esters (FAME’s) of non-polar and polar lipids (Bandarra et al.,
1997).

Mineral elements and contaminants
Selenium (Se) (CEN, 2009). Total mercury (Hg) (EPA, 1998), MeHg (Afonso et al.,
2013).

Bioaccessibility (quantity of a nutrient/contaminant solubilised during the
digestive process).
In vitro digestion method (Versantvoort et al., 2005).

Risk/Benefit assessment

software @ RISKR® —advanced risk analysis for spreadsheets, version 4.5, 2005
(Cardoso et al., 2010).

Se-HBYV - Selenium health benefit value (Ralston and Raymond, 2014).
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. \' |I‘ 4 METHODS

EPA+DHA Fatty acids
Fatty acid methyl esters (FAME’s) of non-polar and polar lipids (Bandarra et al.,
1997).

Mineral elements and contaminants
Selenium (Se) (CEN, 2009). Total mercury (Hg) (EPA, 1998), MeHg (Afonso et al.,
2013).

Bioaccessibility (quantity of a nutrient/contaminant solubilised during the
digestive process)
In vitro digestion method (Versantvoort et al., 2005).

Risk/Benefit assessment

software @ RISKR® —advanced risk analysis for spreadsheets, version 4.5, 2005
(Cardoso et al., 2010). Selinum health benefit value (Ralston and Raymond,
2014), by using the bioaccessibility results.



METHODS

(a) Carbohydrate {b) Protein {¢) Nucleic acid (d) Fat digestion
digestion digestion digestion
Oral cavity, Polysaccharides
pharynx, {starch, glycogen)
EESn RS #s.alluanr amylase
Smaller polysaccharides,
maltose
Stomach Protains
¢Fepsin
Small polypeptides
Lumen of Polysaccharides Polypeptides DMA, RNA Fat globules
small intestine ¢ Pancreatic amylases Trypsin, iHu::laasas l’nila salts
Chymotrypsin
Maltose and other Nucleotides Fat droplets
disaccharides Smaller {emulsified)
polypeptides ioess
| l E
Aminopeptidase, Gl
ycerol, fatty
“Garbo:ypeptidase acids, glycerides
Aming acids
Epithelium of Small peptides Nucleotidases
small intestine Y
{brush border) v Disaccharidases ¢Dlpeptldase5 et
Monosaccharides Amino acids ¢Hu=lensldases
Nitrogenous bases,
sugars, phosphates

Copyright £ Pearson Education, Inc., publishing as Benjamin Cummings.
Source:http://teacher.cgs.k12.va.us/bwebster/Biology/Chapter%20PowerPoints/Chap41AnimNutr.pdf



.‘I‘ METHODS

Mouth

Saliva (a-amilase)

5 minutes; pH >6.5 (Saliva
solution 6.8+0.2); 372 °C

No changes

/‘
Stomach

~ Saliva + Gastric juice (Pepsin)

2 hours; pH=2 (HCI); 3712 °C

Nz pH: 1-3; taEV;

PERISTALSIS

small intestine Q

Small intestine Chyme fully digested

Saliva + Gastric juice +Duodenal juice  Bioaccessible

(Trypsin, Chymotrypsin, “Pancreatin” and
taEV; pH>5.5;
Lipase+Pancreatina+Bile
salts

Lipase) + Bile salts
2 hours; 6.0<pH<7.0 (NaHCO,); 3712 °C




al maf
' RESULTS

@EPA+DHA OEPA+DHA Bioaccessible

% EPA+DHA
bioaccessible

Boiled Grilled Roasted
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instituto portugues do mare da atmosfera

RESULTS

@ Se 0O Bioaccessible Se

% Se bioaccessible

Boiled Grilled Roasted
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instituto portugués do mar e da atmosfera
I e e

RESULTS

B THg OBioaccessible THg

% THg bioaccessible

Boiled Grilled Roasted
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RESULTS

o Mehig

B MeHg [OBioaccessible MeHg
0.40 - % MeHg bioaccessible
0.30 -
5 0.20 -
20 100% 79%
£ 64% °
0.10 -
0.00 - . .
Raw Boiled Grilled Roasted




I\‘ RESULTS

Probability of Exceeding the MeHg PTWI and EPA+DHA and Se DRI, P(Xi >
PTWI or DRI) (%), as a result of raw and cooked meagre consumption.

P(X; > PTWI or DRI) (%)

1 Meal/ 2 Meals/ 3 Meals/
Week Week Week
MeHg (PTWI) <1.0x10°® 1.8x10” 0.34
Raw Se 2.6x107 0.12 0.84
EPA+DHA <1.0x10® <1.0x10® <1.0x10®
MeHg (PTWI) <1.0x10® 9.2x10” 1.10
Boiled Se 2.3x10°® 1.5x10™ 1.9x10°3
EPA+DHA <1.0x10°® 9.8x10-* 0.36
MeHg (PTWI) <1.0x10°® 2.9x10° 86.98
Grilled Se <1.0x10® 4.1x10° 2.9x10°
EPA+DHA 1.9x10”’ 0.11 100.00
MeHg (PTWI) 3.0x107 0.17 29.32
Roasted Se 4.6x10° 7.5x10™ 6.0x10°
EPA+DHA 1.2x10™ 0.10 10.15

Consumptions up to two meals of 160 g a week are recommended (PTWI).
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. I‘ 4 RESULTS

Probability of Exceeding the Me-Hg PTWI and EPA+DHA and Se DRI, P(Xi > PTWI/TWI or

DRI) (%), as a result of raw and cooked meagre consumption - bioaccessible fraction.
P(X; > PTWI/TWI or DRI) (%)

1 Meal/ 2 Meals/ 3 Meals/
Week Week Week
MeHg (PTWI) <1.0x10® 1.5x10° 0.10
Raw MeHg (TWI) <1.0x10® 5.1x10™ 57
Se 0.01 0.10 0.54
EPA+DHA <1.0x10°® <1.0x10° 3.1x107
MeHg (PTWI) <1.0x10°® 4.1x107 0.13
Boiled MeHg (TWI) <1.0x10° 2.6x10™ 85
Se <1.0x10° <1.0x10° 5.0x10
EPA+DHA <1.0x10°® <1.0x10°® <1.0x10°®
MeHg (PTWI) <1.0x10° <1.0x10°® 0.002
Grilled MeHg (TWI1) <1.0x10® 3.1x10° 0.89
Se 1.9x10° 7.2x10” 1.1x10~
EPA+DHA <1.0x10°® <1.0x10° 2.7x10”
MeHg (PTWI) <1.0x10° 0.01 1.35
Roasted MeHg (TWI) <1.0x10;8 0.09 24
Se 1.7x10” 1.1x10° 3.5x107
EPA+DHA 4.8x10°® 6.6x10™ 3.9x10°
No consumption restriction is recommended (PTWI).

Two weekly meals of 160 g for boiled/roasted and three for grilled (TWI).




.‘l‘ RESULTS

The Se-HBV values were >0, indicating a
protection against mercury toxicity.
However, the practical implications of the

modification of mercury toxicity by selenium are
still unclear. So,

The consumption of this species involves a
low health risk

Se-HBV = ([Se]-[Hg or MeHg])/ [Se] x ([Se]+[Hg or MeHg])

(calculated in molar concentrations )



."l‘ : CONCLUSIONS

AThe bioaccessibility of EPA + DHA was lower than 50 %
in raw, boiled, and grilled meagre and barely topping this
level for roasted products;

UThe bioaccessibility of Se was higher than 80 %;

JThe bioaccessibility of THg and MeHg was higher in
raw, boiled and roasted and lower in grilled meagre.



. "l‘ . CONCLUSIONS

(ANo consumption restriction is foreseen, attending to
the PTWI ;

JConsumptions up to 2 meals a week for boiled and
roasted and 3 meals for grilled are recommended,
attending to TWI;

(1Se-HBV obtained for raw, boiled, grilled and roasted
meagre was positive, meaning that the consumption of
this species involves a low health risk.



MEAGRE ...is FOOD for the FUTURE!
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Comparing the effect of three

antioxidants during enzymatic
hydrolysis of Lumpfish head

/ matl\

N/

>

Sigrun Mjoll Halldorsdottir, Ph.D.

44th WEFTA meeting, 9-11th June 2014,
Bilbao, Spain



- Bloactive properties

 Functional food and
nutraceutical market

- Why have FPH not
successfully entered the
market?
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> Lipid oxidation i
M
« Bad taste and smell

» Decreased bioactivity
e Decreased nutritional value

* Is there a solution?




- Antioxidants

- Protect the fish protein

- Different antioxidative
mechanism

- Natural vs synthetic




Lumpfish (Cyclopterus lumpus)

© Matis 2014 5



Objectives :

\_/

-




Objectives ,

\_/

-

Seaweed (Fucus vesiculosus) extract

Phlorotannin




Objectives ,

\_/

-

. . Camosol
Camosic acid

Rosemary (Rosmarinus
officinalis) extract

COOH OH
H
H

Rosemarinic acid




\_/

-

L-Ascorbic acid

L-Ascorbic acid




N/
Enzymatic hydrolysis

Protease M Amano (40°C for 2 hours)

OPA

Rancidity measurements

Peroxide value
TBARS (Thiobarbituric reactive substances)

Sensory analysis

Generic descriptative analysis
Bioactivity analysis

Antioxidant activity

Blood pressure lowering (ACE inhibition)




Results — OPA ,

N/

Sample Name Degree of
hydrolysis (%)

FPH with Ascorbic AA_FPH 18.4

acid

FPH with Seaweed Fv-e_FPH 16.0

extract

FPH with Rosemary Ro-e_FPH 18.4

extract

FPH without Control 18.1

antioxidants




PV (umol/kg fat)

Results — Lipid oxidation

10 16
z B 14
(eTs]
7 = b2
6 5 10
: =
3 =
2 2 4
2
: =
Beginning After _ After :
solution hydrolysis freeze drying

Beginning

—-—AA FPH
——Fv-e_FPH
——Ro-e_FPH

—e—Control

After After
hydrolysis freeze drying
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Results — Sensory analysis

S-rancid
T-dried
50 -0l
fish S-oil
T-dulse S-gras
T-rancid S-dulse
T-oil T-salt —-Fv-e_FPH
—-—Ro-e_FPH
T-bitter T-sour

~-AA-FPH




ORAC

(umol TE/g protein)

400

300

200

100

70
a 0o 60
bc . a,b c
e 50
= € 4
(o)}
< 2
O = 30
. 2
3 o 20
()}
S 10
0
AA_FPH Fv-e FPH Ro-e FPH Control
100 a
o 80
()
S < b
o g 60 C
Q ° c
o
£
O <
3 & 20
&J =
0

AA_FPH

Fv-e_ FPH Ro-e_FPH Control

a,b a
b
| I

Fv-e_ FPH Ro-e_FPH Control

AA_FPH

AA_FPH
Fv-e_FPH
Ro-e_FPH
Control

© Matis 2014
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Results — ACE-inhibiting properties

AA FPH Fv-e FPH Ro-e FPH Control

16

12

3
4
0]

ACE-inhibiting properties
IC50 (mg protein/mL)




\_/

-

« Seaweed extract and Rosmary extract
inhibited oxidation during hydrolysis

« Seaweed extract - best tasting FPH

 Rosemary extract 2> FPH with
strongest antioxidant capacity

« All antioxidants contributed to ACE-
inhibiting properties of FPH
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Protein thermal stability and water holding capacity of
turbot and herring muscle during thermal treatment

- Providing information for species specific optimization

lzumi Sone, Dagbjgrn Skipnes and Bjgrn Tore Rotabakk
Nofima, AS
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The background of the study

Thermal treatment

Jf ofima
13.06.2014 44th WEFTA meeting, 9-11 June 2014 Bilbao (Spain) 2



The background of the study

Microbial
safety

Increased
shelf life

Thermal treatment

\ Protein

\ denaturation

Influence water
holding capacity
(WHC)

* Product quality
* Product weight

ﬂ ofima
13.06.2014 44th WEFTA meeting, 9-11 June 2014 Bilbao (Spain) 3



The background of the study

Muscle fibre

Sarcoplasmic
reticulum

Sarcomere

http://www.totalfitness.gr/

Thermal treatment

\ Protein

denaturation
Influence water
holding capacity
(WHC)
* Product quality
* Product weight

13.06.2014 44th WEFTA meeting, 9-11 June 2014 Bilbao (Spain) 4



The background of the study

« Thermal stability of fish myosin is species dependent.

* The temperature at which the lowest WHC occured was 5 °C lower for
cod than for salmon, corresponding with myosin denaturation (Ofstad et
al, 1993).

« Pelagic and flat fish?

2 \
\ «n o

Foto: © Frank Gregersen / Nofima

e ﬂNofima
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The objective of the study

« To investigate the effect of thermal treatment on protein denaturation

and WHC in turbot and herring muscle.

ﬂ ofima
13.06.2014 44th WEFTA meeting, 9-11 June 2014 Bilbao (Spain) 6



Materials and methods

Turbot Herring

l

§ M Thermal treatment in water bath
= 30, 40, 50, 60, 70 and 80 °C for 10 min.
S
Temperature ‘
Energy i i

DSC Water holding capacity (WHC)

% —_— S Thermograms
Denaturation

Native protein

ﬂNofima

13.06.2014 44th WEFTA meeting, 9-11 June 2014 Bilbao (Spain) 7



Results — DSC thermograms

Turbot
myosiny,

Untreated

vy

Heat flow ' (mw)

30°C
v
40°C
_ /—_\/\
60°C

;C\/\

25 35 45 55 65 75 85 95

13.06.2014

Temperature (°C)

44th WEFTA meeting, 9-11 June 2014 Bilbao (Spain) 8

Heat flow (mw)

Herring

myosin\ll

Untreated ll

30°C

|40°C

50°C

60°C

/m()c\/\

80°C

T T T T T

25 35 45 55 65 75 85 95

Temperature (°C)

o Nofima



Results — Water holding capacity (WHC)

Turbot Herring
o | o T
€ ] : 2 7 :
1 1
1 1
! T
! = 1
! 1
S - | S - T i
— == ]
= 3 |
O 8 7 O 8 - !
2 = !
1 L
1
1
1
1
o | o _| !
~ ~ :
1
1
1
| L
1
1
3 . Denaturation of myosin 8 Denaturation of myosin
T T T T T T T I [ I I T T I
Untreated 30 40 50 60 70 80 Untreated 30 40 50 60 70 80
Temperature [°C] Temperature [°C]
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Conclusions

« Complexity and species variations in the effects of thermal treatment on fish

proteins and WHC of heat treated turbot and herring.

« Optimal thermal temperature with respect to protein denaturation and WHC.:
Herring below 60 °C
Turbot  between 60 and 70 °C

ﬂ ofima
13.06.2014 44th WEFTA meeting, 9-11 June 2014 Bilbao (Spain) 10



- Providing information for species specific optimization

Optimal thermal
treatment

Retention of
nutrients

Protein
denaturation

Microbial
safety

Energy use
in Industry

Product
appearance

Jf ]
13.06.2014 44th WEFTA meeting, 9-11 June 2014 Bilbao (Spain) 11



Jf Nofima

Thank you for your attention!
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Content:;

 Short about the
project

* Results production
onboard long liner
and further
production of salt

cured and dried cod % \

* Summary i IR




GM@REFORSKING

Short presentation of the project:

- A cooperate project between industry and fleet

- Financed by
- Innovation Norway,
- The Norwegian Seafood Research Fund - FHF
- Mgre and Romsdal County

The overall objective:
- develop methods for bleeding that ensures good quality of cod for use in salt
cured and dried cod industry

e operating systems for the long line
* temperature regimes in production on board
 how this affect the quality of manufactured salt cured and dried cod



Manual cut for
bleeding

Mechanical
head cutting

Graded in bulk
tanks

Freezing

Freeze storage

Figure 1: Ice slurry in the production line on board the long liner
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Processing onboard

 Raw material: cod 2,5 -5 kg

* Bleeding time: 30 min

* Measuring temperature in fish
and tanks during production

e Series produced:

Series [Type —[Deseription

Control Seawater in bleeding and bulk tanks (normal operation of the
long line)

Increased Increased seawater flow in bleeding tanks (otherwise treated as

water flow control)

Seawater and  Seawater in bleeding tank and ice slurry in bulk tank (normal
ice slurry operation of the long line)

Ice slurry and  Ice slurry in bleeding- and bulk tanks (normal operation of the
ice slurry long line)

Change in From 55 hooks/min to 40 hooks/min. Seawater in bleeding and
hauling speed  bulk tanks




aMOREFORSKING

Overview of temperature conditions

Temp. Temp. Temp. Temp. fish Temp. fish | Temp. fish
bleeding | bleeding | bulk tank | going in to goinginto |before

tank 1 tank 2 (°C) bleeding tank | bulk tank freezing (°
(°C) (°C) (°C) (°C) C)

5,2 5,2 5,4 2,8 4,3 5,1
5,6 5,5 5,8 2,0 4,6 5,3
5,4 5,4 -0,6 3,7 5,1 1,5
2,5 -0,7 3,3 3,1 0,3
6,1 6,2 6,4 2,4 6,5

Quantity of fish produced in each Survey 1| Survey 2 | Total
series kg kg kg

Increased water flow 5520 5520
Seawater and ice slurry 1872 3456 5328
Ice slurry and ice slurry 2496 3360 5856

Change in hauling speed 1032 1032



ﬁM@REFORSKING

Production of salt cured and dried cod

Cod cold stored for 3 months
Thawed approx. 18 hours at approx.
0-0,5°C

Pickle salted 14 days at 7,9 — 9,7 °C
Matured for 14 days at 1,2 - 2,2 °C
Dried for 3 days at 22 °C

Stored at approx. 2 °C for 3 months




ﬁM@REFORSKING

Several measures were done;:

« Instrumental texture measurement

« Procedure for sensory evaluation

* Instrumental colour measurement

* Yield

° pH

« Temperature

« Sorted in superior and universal
groups by qualified workers

- Asmaller rehydration and shelf-life §
study was conducted

« Water and salt content in loin.
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Raw material (split cod) description

TTT TTT TTT TTT | .
_ 1 2 3 4 5

Series
® Red colour loins ™ Red colour belly Gaping

Score
O L, N W & U1 OO N 00 L

SPSS: one-way anova

Series pH Temperature (°C)  Weight (gram)
1 (n=45) 6,36 0,2 3076
2 (n=45) 6,74 1,4 3142
3 (n=45) 6,98 0,5 3044
4 (n=45) 7,02 1,6 2908
5 (n=40) 6,88 @> 3187

Series 1: Control. Series 2: Increased water flow. Series 3: Seawater and ice slurry. Series 4: Ice slurry
and ice slurry. Series 5: Change in hauling speed
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Sensory assessments
Salt cured and dried

9
8 T T - T T
7 \
6
Qs
]
O 4
(7]
3
2
1
0
Bace colour Yellow colour Redness i loins Redness in belly Gaping Splitting error
flaps
y Salt cured and dried stored

Score
O R N W b U1 OO N 00 L

Bace colour Yellow colour Redness i loins Redness in belly Gaping Splitting error

flaps
Series 1: Control. Series 2: Increased water flow. Series 3: Seawater and ice slurry. Series 4: Ice slurry and ice slurry.
Series 5: Change in hauling speed

M Serie 1
" Serie 2

Serie 3
M Serie 4
W Serie 5

M Serie 1
" Serie 2

Serie 3
M Serie 4
M Serie 5



1 2 3 4 5
Series

SPSS: one-way anova

M Salt cured 1 Salt cured and dried Stored

Series 1: Control. Series 2: Increased water flow. Series 3: Seawater and ice slurry. Series 4: Ice slurry and ice
slurry. Series 5: Change in hauling speed
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Commercial sorting

Salt cured and dried cod

Control Increased Seawater and Iceslurryand  Changein

water flow ice slurry ice slurry hauling speed
Share of 91 93 88 93 88
Superior (%)
Share of 9 7 12 7 12

Universal (%)

Blood errors 75 76 78 74

(%)
(CETIN-JACE 1 -8 25 34 24 22 26
(%)
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Summary

e Greater share of superior quality
using ice slurry in bleeding and
bulk tanks

* Lower share of blood error using

higher water flow in bleeding

tank

Positive effects from lowering

temperatures

Higher yield when thawing fish in

higher seawater temperature?
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Elaboration of gels by using frozen
pressurized Flying fish surimi.

Helena M. Morenol, Beatriz Herranz?!, Deysi Cando?,
Clara A. Tovar? and Javier Borderias!.

IDepartment of Products, Institute of Food Science, Technology and Nutrition (CSIC), Madrid, Spain.
&
’Department of Applied Physics, Faculty of Science, University of Vigo, Ourense, Spain.



Introduction ALIctaN FS

v' Surimi industry: species, quality

Wr species Jan-Dec 2010/2011/2012,

50000 1 - " o
= o Other fish surimi
40000 1 , 3 3 B Hoki&SBW-Argentina
Alaska Pollock 30000 +'| | € g 81 | mrokisew, m-chier
Theragra 0000 ' L4E g ——
P US Pollock
chalcogramma sl P ) © WS surimi
0 ¥ v -

170,000 MT‘ ol

“Atka Mackere

= Pleurogrammus azonus

Pacific Whiting

1,000 MT
550,000 MT

Jack Mackerel /

Merluccius } f
d t A "» - ' ".. :
Lt 2 207 [ pollock
Lo Thread n?re%ﬁ/ 60,000 MT
Giant Squid ~% e V(Nemlpter%/sp}.ﬂ
Dosidicus Gigas “\i f V) ~ And other Tropical Fish

i» t‘*"*
oA

Trachurus murphi / g -

0 = P
outhern BIue’VVhiting & Hoki
Micromesistius autralis / Macrunorus magellanicus

SBW: 3,800 MT — Hoki: 6,900

Surimi School 2013. Madrid.



Introduction LICIaNPeS

v" Surimi industry: price (Evolution 2008-2013)

$5.50
$5.00
$4.50
$4.00
$3.
> $3.38
$3.00 . — /
U
$2.50 \\i--r’/r Cheap fish
/specieswith
$2..C|'0 T T T T T T T T T T T T T T T T T T T T
-
e g e N e gelation
= 5 O & AT e R L e n B2 ¥
SEe o s e a0 G D e O N ability
——Surimi $/kg —»-Fuel $/Gal == ] inear (Surimi $/kg)
=== inear (Fuel $/Gal) —— Linear (Fuel $/Gal)

Surimi School 2013. Madrid.



Introduction LN

TITUTO DE CIENCIA Y TECNOLOGIA DE ALIME)

v Improvement of low quality surimi gelation ability

o Setting process: Calcium salts

o Addition of different ingredients: Chemicals and
enzimes

(HHP)

To be sold as
presurized
surimi raw
material

o Application of Hydrostatic high press
* During gels surimi processing

* To frozen surimi —s




. A ic
Introduction LEEN ES

v’ Pressurization at -152C

-15°C

-25°C

a I i@ 1 30D 300 400  TOO 4 30D

~60MPa  ~150MPaFressure [MFa]

v Improvement of low quality surimi gelation ability??


http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=X94hHzmYK7xt5M&tbnid=22yYrGBA-mXY5M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.carnetec.com%2FIndustry%2FTechnicalArticles%2FDetails%2F37891&ei=u85oU6e4FoLG0QWI7YFA&bvm=bv.66111022,d.d2k&psig=AFQjCNH3g3fGHqRfAygZVxcp3V3YERy6xQ&ust=1399463906169354

L IctaN

Objective im

v The aim of this study was to determine whether the
HHP treatment (0, 80 and 200MPa) applied to frozen
flying fish surimi improves subsequent protein gelation
on both suwari (52C/24h) and definitive gels (402C/30min
+ 902C/30min) .



Materials & Methods




L ictaN

.- INITIAL FROZEN SURIMI TREATMENTS — " H&E

Flying fish surimi FFS (-152C)

1.-High pressure treatments (HHP)

e 0OMPa /10min /-15°C
e 80MPa /10min /-15°C
e 200MPa /10min /-15°C

2.- Treated raw material to elaborate the surimi gels
Three
different
raw
materials

e OFFS
e 80FFS Frozen Storage (-152C/1mes)

e 200 FFS



Il.- SURIMI GELS

HHP treated
surimi
+
2% NacCl
+
Moisture
adjustment
80%

-

B LTS
o
&, &

Setting at 52C/24 hours

L ICEN

INSTITUTO DE CIENCIA Y TECNOLOGIA DE ALIMENITOS ¥ NUTRICION

[ Suwari gels (S)

Definitive Gels (G)

Setting 402C/30min + Heating 902C/30 min

Frozen FFS Pressure

Samples* Gels treatment (°C)
treatments (MPa)

0S 0 5°C/24hours
0G 40°C/30min+90°C/30min
80S 30 5°C/24hours

80G 40°C/30min+90°C/30min

200S 200 5°C/24hours

200G 40°C/30min+90°C/30min
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I1l.- M&M: Samples determinations

Samples
Luminosity (L* value)
OFFS
HP treated — _ _
. 80 FFS Fourier transform infrared spectroscopy (FTIR)
raw material
200 FFS .
Luminosity (L* value)
0S s
0G Pucture test: Breaking force and breaking
o 80S deformation
Surimi gels
80G . .
Fourier transform infrared spectroscopy (FTIR)
200S
200G Dynamic mechanical thermal analysis (DMTA):
Changes of storage modulus (G’) with increasing
temperature (from 15 to 85°C) in suwari gels.
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|.- Effect of over color

100 -

90 -
S 80 - »
©
< A —h— N ——FFS
= 70 -
> )
P
8 60 ¢
9 i -
— ¢_
£ = - -
—

50 -

40

0 80 200

MPa

v Luminosity of surimi only increased at 200 MPa.
v The effect of pressure processing is not observed in the surimi gels.

v G gels exhibited higher luminosity.




L CEN

II - Effect over protein structure _—
| 1L.1.- FTIR: Raw material o

0.0025 - 80MPa
ST 200MPa - 200MPa

- <
Samples % o-Helix % B-structures % Random structures ___
O FFS 21.931£0.22 66.01+0.71 12.07+0.11

80 FFS 28.78+0.28 57.68+0.58 13.53+0.12
200 FFS 25.88+0.26 64.61+0.34 9.71+0.08




Il.- Effect over protein structure JLlcraN [N
11.2.-FTIR: Suwari gels

0.0024 | OMPa
00022 | - 80MPa
0.0020 | 200MPa

o.oo1 |

D.0016 |
0.0014
0.0012 |
0.0010 |
0.0008
00006 | II.-'\I
.0004 | |, :'.
0.0002
0000 | ff

00002 |

-0.0004 |

-0.0006 |

4
00008 J PB-sheet pB-shee
00010 | random
sz ]

00014 |

£.0016 | @ <— 80 and 200MPa

00018 |
00020 |
00022 |
-0.0024 |
00024
00028 |
00030 |

000032 |

0.00350 |
17000 1885 1600 1685 1680 1875 1870 1865 1660 1655 1850 1645 1840 1635 1630 1825 1820 1815 1610 1605 1800.0
cm-1




.- Effect over protein structure L IC@N
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11.3.-FTIR: Definitive gels e

- 80MPa
- 200MPa

| WEFTA

0.00260 _
00024 |
00022 |
0.0020 |
00018 |
00016 |
00014 |
00012 |
00010 |
0.0008 |
0.0006 |
0.0004 |
0.0002 |
0.0000 |
-0.0002 |
-0.0004 |
-0.0006 |
-0.0008 |
0,000 |
-0.0012<
20,0014 |
0.0016 |

-0.0018 |

-0.0020 |
-0.0022 |

-0.0024 |

00026 |
-0.0028 | < OMPa

-0.0030

-0.00350 |

T T T T T T T T T T T T T T T T T T T d
1700.0 1695 1690 1685 1680 1675 1670 1665 1660 1655 1650 1645 1640 1635 1630 1625 1620 1615 1610 1605 1600.0
cm-1
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Il.- Effect over protein structure ——

I1.4.- Cuantification of secondary structures

Samples % a-Helix % B-structures % Random structures
O FFS 21.9340.22a 66.01+0.71a 12.07+0.11a
80 FFS 28.78+0.28b 57.68+0.58b 13.53+£0.12b
200 FFS 25.88+0.26¢ 64.61+0.34c 9.71+0.08c
0s 34.731£0.35a1 53.224+0.59a1 12.04+0.11a1
80S 37.13£0.37b1 49.98+0.50b1 12.88+0.02al
200S 47.99+0.48c1 43.14+0.43cl 8.86+0.01b1
0G 18.85+0.19a2 71.314£0.72a2 9.19+0.01a2
80G 36.78+0.37b1 43.07+0.43b2 19.78+0.03b2
200G 19.61+0.21a2 62.38+0.62c2 [18.01i0.05b2]

v" In raw material (FFS) HP processing increased a-helix.
v' At 200MPa the presence of random structres is reduced.

v In suwari samples there was an increased proportion in o-helix and a decrease in B-sheets
as compared to FFS.

v In Definitive gels there was a decreasement in a-helix and an increasemenet in B-sheets and
random structures as compre to suwari samples.
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lll.- Effect over Mechanical properties

Samples Breaking Force (N) Breaking Deformation (mm)

Suwari gels (S)

0S 0.170+0.007al 7.79+£0.64al
80S 0.295+0.030bc1 7.71+0.58al
200S 0.313+0.052bc1 9.6+1.2b1
Definitive gels (G)
0G 2.21+0.30a2 10.7+£1.1a2
80G 4.36+0.35b2 14.34+0.78b2
200G 3.59+0.77b2 12.7+1.8ab2

v" In Suwari and Definitive gels the previous treatment of the surimi raw material
increased breaking force.

v" In both groups of samples, S and D, breaking deformation increased or keep even
due to a better conformational flexibility.



IV.- HHP effect over Reological properties (DMTA)

Heat-induced gelation profiles of suwari gels

I I Gel strengthening

- OMPa
. _ 80MPa
2 5E404 - | - 200MPa
~822C |
w I
AAA‘ ‘AA I
2,0E+04 - AA I Ay
AA
At '
A T2
. 1,5E+04 | | A‘ |
o] T1 A
& I ! AA I
- A
0] l I I A I
1,0E+04 - | | A ~629C |
~ o] A
40°C 1 I AAA 00000 .I
AMMA‘“LM“‘ !
5,0E+03 - W I I
M |
I
0,0E+00 . . I .! . . . b
20 30 40 | 50| 60 70 80 70
Gel setting I TI(°C) |
I

Gel weakening

v" 200FFS gave as result a gel with a stronger and more stable protein network than
OFFS and 80FFS.
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Conclusions




v Conformational changes in proteins induced by high
pressure processing on frozen FFS (80 and 200MPa),
resulted into protein structural benefit improving the
structural, mechanical and rheological properties of
suwari gels (S) especially at 200MPa.

v/ 200MPa was the most appropriate pressure to be
applied on frozen FFS because it forms stronger and

more stable gels.
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Effect of electromagnetic field
assisted freezing on yield, colour and
textural properties of Albacore tuna

Eduardo Puértolas, Ph.D.
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INTRODUCTION

Conventional freezing

© AZTI-Tecnalia. All rights reserved.
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Magnetic field assisted freezing (CAS: Cell Alive System)

ABI Co.,Ltd.

CAS

feaus aivesyor

oo URARREHR RGO
(19) -.@) European Patent Office

Office européen des brevets (1) EP 1 135 999 Al
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 158(3) EPC

(43} Date of publication:
26.09.2001 Bulletin 2001/39

(51) mc17: A23L 3/36

(86) International application number:

(21) Application number. 00962998.1 PCT/JPOOOBTSS

(22) Date of filing: 29.09.2000 (87) International publication number:

WO 01724647 (12.04.2001 Gazette 2001/15)

(B4} Designated Contracting States: (72) Inventars:
ATBECHCYDEDKESFIFRGB GRIEITLILU + OWADA, Nerie cfe ABI Limited
MC NL PT SE Abiko-shi, Chiba 270-1165 (JP)
Designated Exlension Stales: * KURITA, Satoru cfo ABI Limited
AL LT LV MK RO SI Abike-shi, Chiba 270-1165 (JP)
(30) Priority: 01.10.1999 US 410813 (74) Representative: Kyle, Diana
Elkington & Fife,
Prospect House,
8 Pembroke Road
Sevencaks, Kent TN13 1XR (GE)

(71) Applicant: ABI Limited
Abiko-shi, Chiba 270-1165 (JP)

(54) METHOD AND APPARATUS FOR QUICK FREEZING

© AZTI-Tecnalia. All rights reserved.

Patented process (Owada & Kurita, 2001)
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Conventional freezing

Structural
damages

Large and irregular
Ice crystals

Drip loss

Thawmg

Frozen food Thawed food

Sensory
alteration

CAS freezing

Smaller and more regular Less
ice crystals

Lower drip
structural loss

damages <

—

Thawing

Frozen food Thawed food

Lower sensory
alteration

Lower sensory alteration
Lower drip losses
Higher economic return

Owada & Kurita, 2001

© AZTI-Tecnalia. All rights reserved.



OBJECTIVE m

To study the impact of magnetic field assisted

freezing (CAS technology) on yield, colour and
textural properties of Albacore tuna

© AZTI-Tecnalia. All rights reserved.



MATERIAL & METHODS m

Packaging
Vacuum (100 mbar)

:

Frozen storage
Temperature: -20°C
0,1.5 and 3 months

:

Bermeo fishing harbour
Albacore tuna (4-5kg) Thawing

4°C; 24h

CAS pilot unit
CAS

Freezing conditions
Magnetic field: 0.55 mT
-509C; 1m/s

Control
Freezing conditions Analysys

AZTI-Tecnalia pilot plant -50°C; 1m/s Yield (weight loss) ; Colour
Steaks (180-190 g) (CIELab); Texture (TPA)

—

© AZTI-Tecnalia. All rights reserved.
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RESULTS

Freezing Yield (weight/drip loss)

3
22%

— 2,5
g\°_
e
5 2
£
g 15
(1]
2
E 1
20
()
2 05

0

0 1.5 3
Frozen storage time (month)
Freezing:-50°C; 1 m/s [] CO NTROL [] CAS

Thawing: 42C;24h

. o
Frozen storage: -202C Albacore tuna steak

© AZTI-Tecnalia. All rights reserved.
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RESULTS
Colour (CIELab)

L (lightness) a (red-green) b (yellow-blue)
18 9
16 8
14 7
12 6
10 5
8 T 4
6 T 3
4 2
2 1
0 0
Unfrozen 0 15 3 Unfrozen 0 1.5 3 Unfrozen 0 15 3
Frozen storage time (month) Frozen storage time (month) Frozen storage time (month)
C (chroma) h (hue)
20 60
18 T T
1
16 50
14 0 |
12
10 T 30
8 T
6 20 -+
4 10 -
2
0 0 -
Unfrozen 0 15 3 Unfrozen 0 L5 3

Frozen storage time (month)

Freezing:-50°C; 1 m/s
Thawing: 42C;24h
Frozen storage: -202C

B CONTROL mCAS

© AZTI-Tecnalia. All rights reserved.

Frozen storage time (month)

Albacore tuna steak
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RESULTS

Colour (CIELab)
a (red-green) C (chroma)
18 20
16 18
14 4 4 4 16
12 14
10 1(2)
i 8
i 6
& 4
2 2
0 0
Unfrozen 0 1.5 3 Unfrozen 0 L5 3
Frozen storage time (month) Frozen storage time (month)

Increase of red component

B CONTROL mCAS

Freezing:-50°C; 1 m/s
Thawing: 42C;24h
Frozen storage: -202C

Albacore tuna steak

© AZTI-Tecnalia. All rights reserved.




RESULTS

Texture Profile Analysis (TPA)

Hardness (g) Springiness (mm) Resilience
800 0,9 0,35
700 0,8 0,3
600 0,7 1 025 T T + T
0,6 !
500
0,5 0,2
400
e 0,4 - 0,15
0,3 1 0,1
200 02 - !
100 01 0,05
0 - 0 - 0 T T
Unfrozen Unfrozen 0 15 3 Unfrozen
Frozen storage tlme (month) Frozen storage time (month) Frozen storage time (month)
Cohesiveness Chewiness (g)
0,7 400
0,6 350
05 - 300 I T
04 250 T
e 200
’ 150 1
0,2 - 100 -
0/1 N 50 7
O -1 0 7 T T
Unfrozen 0 1.5 3 Unfrozen .
Frozen storage time (month) Frozen storage time (month)

Freezing:-50°C; 1 m/s
Thawing: 42C;24h
Frozen storage: -202C

m CONTROL M CAS

Albacore tuna steak
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RESULTS

Texture Profile Analysis (TPA)

Hardness (g) Chewiness (g)
800 400
700 9 350 9{)
a o 200 AN AN\

500 \ 250 - / \ / \
400 T 200 \ \

300 150
200 100
100 50
0 - 0 -
Unfrozen 0 1.5 3 Unfrozen 0 1.5 3
Frozen storage time (month) Frozen storage time (month)
Freezing:-50°C; 1 m/s [] CO NTRO |_ [] C AS

Thawing: 42C;24h

. o
Frozen storage: -202C Albacore tuna steak

© AZTI-Tecnalia. All rights reserved.
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CONCLUSIONS

@%Magnetic field assisted freezing (Cell Alive System) could be a
useful technology for albacore steak freezing, decreasing drip
losses after thawing in up to 22%, reducing hardness and
chewiness in up to 30% and producing a more fresh-like
texture than conventional freezing

£5The impact of CAS freezing on colour was slight and without
sensory implications

LB Further studies are needed to understand and determine:

v'The particular mechanism of action of CAS
v'The impact on other food properties

v'The influence of process parameters

v'The effect of CAS on other seafood products

© AZTI-Tecnalia. All rights reserved.
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A PAT approach for the discrimination between Fresh and Defrozen Hake
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Material and Methods
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Results and Discussion
Conclusions

Future work
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A PAT approach for the discrimination between Fresh and Defrozen Hake

INTRODUCTION

/

value

/

%* Represents 14% of total fish consumption.

Consumers demand products:

* Tailored to their needs /

e Healthy, safe and high organoleptic quality

* Prefer fresh fish to defrozen

Hake is sold both at refrigerated and frozen state

fresh produce

Chilled fish products come from thawed ones

v

They are not always properly labeled

v

Consumer confusion

o7 t i )l www.azti.es

tecnalia

** Hake is highly appreciated by the Spanish consumer: reasonable price and high nutritional

Features associated with

6/13/2014
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A PAT approach for the discrimination between Fresh and Defrozen Hake

INTRODUCTION

Determining the quality of the fish is a challenge in all stages of the value chain product
from fish processing to the supermarket.

In the literature one can find authors who have evaluated different methods and
sensors for the objective determination of fish quality :

 Methods of sensory evaluation: Quality Index Method (QIM).
* Biosensors, chemical sensors and micro-and nano-technologies for the evaluation of
freshness as they can be implemented in low-cost devices, durable and portable.

* Slow, destructive methods = cannot be applied to a processing line.

aZtljl www.azti.es 6/13/2014 4
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A PAT approach for the discrimination between Fresh and Defrozen Hake

AlIM

4 N

DEVELOPMENT OF AN OBJECTIVE METHOD
FOR ON-LINE CLASSIFICATION OF
HAKE ON THE BASIS OF FRESHNESS

iy /
-

PAT analyzer: Near Infrared Spectroscopy (NIR)
+

Chemometrics: data mining

aZ t | )l www.azti.es B/13/2014 5
tecnalia



A PAT approach for the discrimination between Fresh and Defrozen Hake

MATERIAL AND METHODS

DATA (]

ACQUISITION @ —

= Portions 35-40grams

= 30 hakes * 6
= Dataset: fresh, 9 days, 3-6-9-

12 months

PC

Spectrometer

2500

Counts

2000

Light source

1500
1000

a00

4]
200 300 400 3500 00 70O 800 900 1000

Wavelenght (nm)

aZtiy Wwww.azti.es 6/13/2014 6
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A PAT approach for the discrimination between Fresh and Defrozen Hake

MATERIAL AND METHODS

DATA
ACQUISITION

y

CALIBRATION
METHODS

aZ t |7- www.azti.es

tecnalia

The variables were not standardised in order to increase the

diversity among them
No need to pre-process the data: spectra was not noisy

6/13/2014
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A PAT approach for the discrimination between Fresh and Defrozen Hake

MATERIAL AND METHODS

DATA
ACQUISITION

v

CALIBRATION
METHODS

v

MODEL
SELECTION

aZ t | 7- www.azti.es

tecnalia

2.

Choose the proper classifier :

Linear Discriminant Analysis (LDA).

K-Nearest Neighbours (k-NN).




MATERIAL AND METHODS

DATA 1. Election of the classification model:
ACQUISITION
\1, Linear Discriminant Analysis(LDA):
CALIBRATION Used to find a linear combination of features which separates two or more classes of
METHODS :
‘1' objects or events
MODEL 10 : . ,
SELECTION . -
4 L] .
. ® .. .
s~y I
'. L alg - .
© .f ..:‘ h?!.-..-.f,
IS o A
! ., "':'- ':';" -_ 7 -ﬁl, : q.“" .
o ses pode N
LI al‘ t - & -‘l )
2 & . . ‘. -# }- ] -

25 1 0 1 3 3 rl 5 8

oZ t | f www.azti.es 9
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A PAT approach for the discrimination between Fresh and Defrozen Hake

MATERIAL AND METHODS

DATA K-Nearest Neighbours classifier (k-NN): classifies the object by majority vote
ACQUISITION of its K closest neighbours
‘L |
CALIBRATION 0
METHODS
MODEL - o-
SELECTION :\’> -
k=3 X2
- Mx1

There are 3 key elements in this approach :
1. Set of labeled objects
2. Distance or similarity measure to calculate the distances between
objects

3. K-value, number of neighbours

aZ t |7- www.azti.es 10
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A PAT approach for the discrimination between Fresh and Defrozen Hake

MATERIAL Y METODOS

DATA
ACQUISITION

y

CALIBRATION
METHODS

v

MODEL
SELECTION

!

TRAINING

Select the relevant features using a wrapper method using
Random Forest classifier based
Dataset:70% training + 30% validation

k-NN: Find the optimal value of the neighbours (k)

aZ t |7- www.azti.es

tecnalia
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A PAT approach for the discrimination between Fresh and Defrozen Hake

MATERIAL Y METODOS

DATA
ACQUISITION

v

CALIBRATION
METHODS

v

MODEL
SELECTION

l

TRAINING

|

TEST

aZ t |7- www.azti.es

tecnalia

Train the model with the training set
Validate with the independent test set
Compute the error

6/13/2014 12




A PAT approach for the discrimination between Fresh and Defrozen Hake

RESULTS AND DISCUSSION

Dataset Classifier | min acc (%) | media acc (%) | max acc (%)
KNN 91,56 93,27 95,18
F vs D9 days
LDA 81,90 85,67 88,23
F vs D3 KNN 93,37 95,48 98,19
months LDA 85,06 88,08 90,04
F vs D6 KNN 94,27 95,48 96,68
months LDA 88,28 90,26 92,30
F vs D9 <m/ 99,69 99,90 100
months DA 191,85 92,15 ,92,30/
F vs D12 KNN 96,68 98,29 99,69
months LDA 89,14 92,31 94,57
agcngli! 7- www.azti.es

It is possible to differentiate between fresh and thawed hake for all
problems using near infrared spectroscopy and multivariate
techniques such as the k nearest neighbors.

K-NN >> LDA

The generalization ability of the classifiers increases with time
freezing of hake.

The predictive power of the KNN classifier tends to almost 100%
success in classification from the ninth month.

13



A PAT approach for the discrimination between Fresh and Defrozen Hake

CONCLUSIONS

The NIR technology and multivariate data analysis are efficient non-invasive
technigues for differentiation between fresh hake and thawed after different
periods of frozen storage

NIR spectroscopy technology in combination with multivariate data analysis is
presented as a promising non-invasive technology for use and application in a
process line in order to control the quality of fish

o7 t i )l www.azti.es

tecnalia

6/13/2014 14



A PAT approach for the discrimination between Fresh and Defrozen Hake

FUTURE WORK

/Work with non-euclidean dissimilarities in the k—NN\

algorithm to study the impact of dissimilarities in the
performance of the classifier.

In addition, we will work on developing multiclass
classification algorithms capable of differentiating fresh hake
and thawed at different periods of freezing. /

\_

agmg‘ua! )l www.azti.es 6/13/2014 15
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WEFTA 2014 ADVANCES IN SEAFOOD PROCESSING TECHNOLOGY

SEAFOOD science for a changing demand

44" WEFTA meeting + 9-11 June 2014 - Bilbao (Spain) AND SMART CONTROL

Effect of active packaging and conventional modified
atmosphere on the quality and shelf life extension of fish and

shellfish

Quality

Amparo Gongalves

Innovation Maria Leonor Nunes
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. Department of Sea and Marine Resources
N Ipezza —°
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Alipezza Active packaging and MAP on the quality and shelf life of fish/shellfish

“hurdle technology” ~
M J Conventional
s Air
7\ + [ Packaging = .
< MAP
Adaptad from Leistner and Gorris ( ) .
pt st 1995 \D Active

@ Preserve quality (freshness, nutritional value)

@ Safety assurance
@ Extend the shelf life
@ Minimize economic losses

@ Innovate and upgrading products (diversification)

Lél. WEFTA 2014 Leistner, L.; Gorris, L.G.M., 1995. Trends in Food Science and Technology, 6: 41-46

SEAFOOD science for a changing demand




Alipozza Active packaging and MAP on the quality and shelf life of fish/shellfish

13

hurdle technology”

/'
M 3 Conventional
_ s Air
7\ + U Packaging =
. < MAP

m ] Active

Fresh/convenient products

v’ Ready to cook
v’ Ready to eat

Shelf life extension: 3 — 10 days

SEAFOOD science for a changing demand



Alipezza Active packaging and MAP on the quality and shelf life of fish/shellfish

Aim of this presentation

Evaluation of shelf life extension in ready to cook products
(comparing with packaging in air), based mainly on sensory criterion:

v Scaled/gutted seabream

 Active packaging (O, absorbers)

J MAP

v'Salmon steaks — MAP

v Whole shrimp — MAP




alp_o@ Active packaging and MAP on the quality and shelf life of fish/shellfish

Whole shrimp — MAP

Black spot (melanosis) in fresh shrimp stored at 2 °C

Air | (33%C0,/31% 0,/36%N,) (37%C02/6% 0,/57%N,)

o

Shelf life = 5 days Shelf I|fe 7 days Shelf life = 9 days

Gongalves et al. (2003): Journal of Food Science, 68: 2586-2590
e WEFTA 2014 Lopez-Caballero et al. (2002): European Food Research and Technology, 214: 192-197

SEAFOOD science for a changing demand
TS PAY 44" WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




alp_a@ Active packaging and MAP on the quality and shelf life of fish/shellfish

Scaled and gutted seabream - Active packaging : Oxygen absorbers (0, A)

-

Air ' O.A ¥ | Chilled
2 .

—

storage at 5 °C 1°C
PoN WEFTA 2014
e T ot Gongalves et al. (2004), Journal of Aquatic Food Product and Technology, 13 (3): 49-59

VIS VY 44" WEFTA meeting - 9-11June 2014 - Bilbao (Spain)




alp_a@ Active packaging and MAP on the quality and shelf life of fish/shellfish

Scaled and gutted seabream - Active packaging : Oxygen absorbers (0, A)

% O2

0 2 4 6 8 10
Storage days

& WEFTA 2014
fol

SEAFOOD science for a changing demand
VIS VY 44" WEFTA meeting - 9-11June 2014 - Bilbao (Spain)

Gongalves et al. (2004), Journal of Aquatic Food Product and Technology, 13 (3): 49-59




alp_@ Active packaging and MAP on the quality and shelf life of fish/shellfish

Scaled and gutted seabream - Active packaging : Oxygen absorbers

Quality Index — Chilled = Air 0,A
(demerit points)
Unacceptable 1g

_ Shelf life = 10 days
12 -
4 107 ch/g
1o
m W
et
0 2 4 . ; .

Days of storage

WEFTA 2014

WEFTA T T Goncgalves et al. (2004), Journal of Aquatic Food Product and Technology, 13 (3): 49-59




@uo_@ Active packaging and MAP on the quality and shelf life of fish/shellfish

Scaled and gutted sebream — MAP

Air
(Control)

Storage at 2 — 4 °C

0 2 4 6 8 10
Days of storage

0.
%
20 MAP
20 Air
10 .\.\o’o
0 T T T T T 1

Days of storage

& WEFTA 2014 This work was conducted in collaboration with SONAE, Portugal

SEAFOOD science for a changing demand
WEFTA 44" WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




auo_(xﬂ_a Active packaging and MAP on the quality and shelf life of fish/shellfish

Scaled and gutted sebream — MAP | Shelf life = 5 days

Off-odours Typical fresh taste

Intensity (cm) Intensity (cm)
12 - 12 -
10 - 10 -

8 - 8 -

5 | 61| B  107ciug Limitof acceptability
4 | Umitofacceptabiity | M | 4 .

: - 10° cfu/g
2 - 2
0 f— 1 |—. I 1 1 0 1 I l_|_ I
1 5 7 9 1 5 7 9
Days of storage (2 - 4 °C) Days of storage (2 - 4 °C)

OAir BEMAP (50 % CO,/30 % O,/20 % N,)

WEFTA 2014 This work was conducted in collaboration with SONAE, Portugal

D science for a changing demand

WEFTA B ey




nd shelf life of fish/shellfish

WEFTA 2014 : e
,4@5, SEAFOOD science for  changing demand This work was conducted in collaboration with SONAE, Portugal

VIS VY 44" WEFTA meeting - 9-11June 2014 - Bilbao (Spain)




auo_(/@ Active packaging and MAP on the quality and shelf life of fish/shellfish

Salmon steaks — MAP c0n o
R o = % %
g J 20/ Air
10 gMAP
0+ . ; . . . \‘ .

Days of storage (2 - 4 °C)

Air
(Control)

) o ) o
WEFTA 2014 This work was conducted in collaboration with SONAE, Portugal

m 44" WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




auo_c/%_a Active packaging and MAP on the quality and shelf life of fish/shellfish

Salmon steaks — MAP  Sheltlife:

Off-odours
Intensity (cm)
12 -
10 A __
8 ] —
6 n
4 ] Uimitotacceptapiity | | [
2 _
O | I I 1 - 1

1 5 7 9
Days of storage (2 - 4 °C)

O Air

WEFTA 2014

WEFTA 44" WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)

Air = 5 days
MAP =7 daxs

Intensity (cm)

12

10

8

o N~ O

——— ———

Typical fresh taste

108cfu/g
Limit of acceptability
107
cfu/g l

5 7 9
Days of storage (2 - 4 °C)

EMAP (50 % CO,/5 % 0,/25 % N,)

This work was conducted in collaboration with SONAE, Portugal



Alipezza Active packaging and MAP on the quality and shelf life of fish/shellfish

Conclusion

@ Shelf life extension in ready to cook products:

v'Whole shrimp — MAP: 2 — 4 days

v Scaled/gutted seabream

] Active packaging - O, absorbers: no extension

. MAP: no extension

v'Salmon steaks — MAP: 2 days

@ Higher efectiveness for fish portions

SEAFOOD science for a changing demand




aip_:/r/z_a Active packaging and MAP on the quality and shelf life of fish/shellfish

Thank you for your attention!

Quality

Amparo Gongalves

Maria Leonor Nunes
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European consumers' benefit-risk
perception and the association with

their consumption of seafood

44th WEFTA meeting, SEAFOOD science for a changing demand, 9-11 June 2014,
Bilbao (Spain). Product innovation, consumer acceptance and expectations.

Silke Jacobs!
Isabelle Sioen?, Stefaan De Henauw?, German Cano-Sancho® Maria Leonor Nunes?, Gabriella Fait>,
Federico Cardona Pons®, Wim Verbeke!
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The research leading to these resulfs has recelved funding from
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(FP7/2007-2013) under grant agreement no 311820,
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ECsafo Overview

Introduction

— Nutritional-toxicological conflict
— Framework
— Research question

Methods

— Data collection

— Questionnaire

Results
— Sample
— Consumption frequency
— Risk and benefit statements
— Cluster analysis and the association with consumption frequency

Conclusion

Further research

The research leading to these resulfs has recelved funding from

the European Community’s Seventh Framework Programme www.ecsa'eseatood-eu - _l

(FP7/2007-2013) under grant agreement no 311820,



Y= Introduction: nutritional-
SEAFOOD toxicological conflict

e Source of proteins, unsaturated fatty acids, vitamins
and minerals ~

* Potential source of environmental contaminants,
such as PCBs and mercury >,

* Fish has in general a positive image among
CO n S U m e rS (Pieniak et al., 2008)

* In general, consumers are unaware of environmental
problems and health problems wnamaamser 2019 /L_
j\ C.,’/

The research leading fo these results has rec
the European Communify’s Seventh Framew:
(FP7/2007-2013) under grant agreement




E&?&f)% Introduction: framework

Perception:
* Seafood
Awareness 7 * Marine status

—> s>

Concern/Risk:
~ * Seafood safety | L
* Marine status
* Environment

Intention —>{ Consumption

Information |-

Confidence

Cognition Attitudes Behaviour

The research leading to these results has received funding from

the European Community ‘s Seventh Framework Programme www_ecsa'esea"ood eu - _l

(FP7/2007-2013) under grant agreement no 311820,



ECSaf - |
seir545 Introduction: Research question

Market segmentation regarding benefit-risk
perception?

-

Differences in seafood consumption pattern?

The research leading to these resulfs has recelved funding from

the European Community ‘s Seventh Framework Programme
(FP7/2007-2013) under grant agreement no 311820,



ceireans Methods: Data collection

 Web based survey, 2013
* Five European countries

— Belgium, Ireland, Italy, Spain and Portugal

e N=2917, age 18-75 years, 1451 women and
1466 men

* National representative sample e

The research leading to these results has received funding from

the European Community’s Seventh Framework Programme
(FP7/2007-2013) under grant agreement no 311820,




seires Methods: Questionnaire

Risk and benefit perception statements

Scored on a 7-point Likert scale pieniaket. a1, 2008)

* Cluster analysis

Constructs and items

Factor loadings

Seafood risk perception

| do not want to eat seafood too often because | am afraid of food poisoning from micro-organisms (bacteria and viruses)
| do not want to eat seafood too often because | am afraid of food poisoning from parasites

| do not want to eat seafood too often because | am afraid of food poisoning from algae (bio)toxins

| do not want to eat seafood too often because | am afraid of food poisoning from chemicals (heavy metals. dioxins. residues.
micro-plastics)

| am very concerned about getting ill from eating seafood

| do not want to eat seafood too often because | am afraid of seafood spoilage

Seafood is more risky to eat with respect to food poisoning from chemicals than meat

Seafood benefit perception

Eating seafood allows me to live healthily

Eating seafood is good for my health

Eating seafood helps to grow up healthy

(0.957)
0.940
0.928
0.913

0.892
0.883
0.863
0.825
(0.941)
0.957
0.944
0.936

The research leading to these results has received funding from
the European Community’s Seventh Framework Programme:
(FP7/2007-2013) under grant agreement no 311820,
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3 Results: sample

Gender Ireland Belgium Italy Portugal Spain Total
non Canar
Madeira Madeira Canary Is/andZ
Female 290 269 286 26 263 33 1451
Male 285 271 274 38 273 34 1466
Total 575 540 560 64 536 67 2917

The research leading to these results has received funding from

the European Community’s Seventh Framework Programme
(FP7/2007-2013) under grant agreement no 311820,

www.ecsafeseafood.eu - 4



Siirs55 Results: consumption frequency

Seafood consumption frequency, number of times per week
Portugal
Spain

Italy

Ireland

Belgium

The research leading to these results has received funding from

the European Community’s Seventh Framework Programme www.ecsateseama.eu - l

(FP7/2007-2013) under grant agreement no 311820,




E&%’éeo Results: risk statements

EATING SHELLFISH IS SAFER DURING SOME SPECIFIC PERIODS OF YEAR

I AM NOT CONVINCED THAT EATING ANY TYPE OF SHELLFISH IS SAFE

SEAFOOD IS RISKIER TO EAT THAN MEAT BECAUSE OF CHEMICALS
PRESENT IN SEAFOOD

I AM AFRAID OF SEAFOOD SPOILAGE

= DISAGREE
I AM VERY CONCERNED ABOUT THE POSSIBILITY OF GETTING SICK = NEUTRAL
BECAUSE OF EATING SEAFOOD
W AGREE

I AM AFRAID OF FOOD POISING FROM CHEMICALS (heavy metals,
dioxins, residues, micro-plastics)

I AM AFRAID OF FOOD POISING FROM PARASITES

| AM AFRAID OF FOOD POISINING FROM MICRO-ORGANISMS (bacteria
or viruses)

| AM AFRAID OF FOOD POISOINING FROM ALGAE BIO(TOXINS)

The research leading to these resulfs has received funding from

the European Community’s Seventh Framework Programme LAALA ecsa'esea"ood eu - ’
ConreRATION

(FP7/2007-2013) under grant agreement no 311820,




E&?&f)eb Results: benefit statements

EATING SEAFOOD IS GOOD FOR MY HEALTH

FATTY SEAFOOD RICH IN OMEGA-3 FATTY ACIDS LOWERS RISK OF
CORONARY HEART DISEASES

EATING SEAFOOD ALLOWS ME TO LIVE HEALTHILY
B DISAGREE

m NEUTRAL

% AGREE
EATING SEAFOOD HELPED ME TO GROW UP HEALTHY

FATTY SEAFOOD IS IMPORTANT IN THE PREVENTION OF SOME CHRONIC
DISEASES

HIGH SEAFOOD CONSUMPTION DURING PREGNANCY AND FOR AN
INFANT DURING ITS FIRST YEAR IMPROVES CHILD DEVELOPMENTAL
SKILLS

The research leading to these resulfs has received funding from

the European Community’s Seventh Framework Programme LAALA ecsa‘eseafood_eu - ’
TOOrERATION

(FP7/2007-2013) under grant agreement no 311820.




cirsss  Results: cluster analysis

Consumer segments high risk neutral  lowrisk & lowrisk& neutralrisk lowrisk&  F-value Eta- p-value
& neutral risk & neutral  low benefit & high high squared
benefit neutral benefit perception benefit benefit
perception benefi.t perception perception prtion
perception
Size (% of sample)
8.5% 22.1% 16.9% 3.6% 18.4% 30.5%
Risk-construct: mean (SD) 5.70 3.85 1.64 2.26 3.48 1.35 3161.14  0.850 <0.001
(0.76) (0.48) (0.56) (1.10) (0.67) (0.44)
Benefit-construct: mean (SD) 4.88 4.36 4.83 1.88 6.24 6.63 1717.28 0.755 <0.001
(1.39) (0.60) (0.58) (0.83) (0.53) (0.46)

The research leading to these resulfs has recelved funding from
the European Community’s Seventh Framework Programme
(FP7/2007-2013) under grant agreement no 311820,

- CoarenAToN




Results: clusters and consumption

Significant difference in seafood consumption frequency

Consumer segments high risk neutralrisk lowrisk&  low risk & neutral lowrisk &  F-value Eta- p-value

& neutral & neutral neutral low benefit risk & high squared

benefit bene:it bene:it perception bhigl;.t benefit
; erception perception enefi -
perception  PErcep percep ' percenting
perception
Size (% of sample)
8.5% 22.1% 16.9% 3.6% 18.4% 30.5%

Consumption frequency (number of 31.32 0.053 <0.001
times per week) 1.67°(1.80) 1.68%(1.55) 1.733(1.41) 2.02%b<(2.11) 2.16°(1.50) 2.56¢(1.60)

(FP7/2007-2013) under grant agreement no 311820,

The research leading to these resulfs has recelved funding from
the European Community’s Seventh Framework Programme

- CoGreRnTiGe




SEARGOD Results: clusters and consumption

* Gradient in benefit perception seems more important than
the gradient in risk perception

 Weak negative association between risk perception and
consumption (r=-0.145, p<0.001)

* Weak positive association between benefit perception and
consumption (r=0.214, p<0.001)

The research leading to these results has recelved funding from
the European Community’s Seventh Framework Programme
(FP7/2007-2013) under grant agreement no 311820,
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E&? 55 Results: clusters and countries

Significant association between the clusters and the countries

—  Chi-squared test, p<0.001, Cramer's V = 0.147

Higher risk perception Higher benefit perception

Irish, Italian and Portuguese and
Belgian respondents Spanish respondents

The research leading to these resulfs has received funding from

the European Community’s Seventh Framework Programme LAALA ecsa‘eseafood eu -
COOPERATION

(FP7/2007-2013) under grant agreement no 311820.



BRI Conclusion

* Highest seafood consumption frequency in Portugal, lowest
seafood consumption frequency in Belgium

* Higher agreement with benefit statements
* The perceived health benefits outweigh the perceived risks

* Significant association between the clusters (risk-benefit
perception) and seafood consumption frequency

* Portugal and Spain have a higher benefit perception and a
lower risk perception

* ltaly, Ireland and Belgium have a higher risk perception and
a lower benefit perception

The research leading to 1hese teswma'_', eceived funding from
(FP7I2007 20]3)underg agr_

B 7




cCi5le Further research

Perception:
* Seafood
Awareness n * Marine status

e RCCETTTTTTETTLTETE >

Concern/Risk:
- » Seafood safety | L
* Marine status
* Environment

Intention —>{ Consumption

Information |-

Confidence

Cognition Attitudes Behaviour

The research leading to these resulfs has received funding from

the European Community’s Seventh Framework Programme www_ecsafeseafood.eu - z
ConreRATION

(FP7/2007-2013) under grant agreement no 311820,



The research leading to these results has received funding from the European Union

Seventh Framework Programme (FP7/2007-2013) under the ECsafeSEAFOQOD project (grant
agreement n° 311820).
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The “melanosis or black spot” represents one of the major
commercial problems that affect the acceptability of the

Melanosis




General characteristics

v'The most important problem occurring in
shrimp(fresh, cooked, shelled and packaged
product) during post-mortem storage, is the
oxidation because of ‘tyrosinase’, producing
pigments responsible for its undesirable dark
colour.

v'Browning intensity is regulated by the
quantity of active forms of the enzyme and
tyrosine content present in the shrimp tissue.

v'Polyphenol oxidase (PPO, EC 1.14.18.1) is
primary enzyme which causes enzymatic
browning in shrimps.

Melanosis Shrimp




Principal products subject to enzymatic
browning

(fresh, cooked, shelled and packaged product...)



Biochemical mechanism of Polyphenol Oxidase

vIn ditail,the two copper atoms
within the active site of tyrosinase
enzyme interact with dioxygen to
form a highly reactive chemical
intermediate that then oxidizes the
substrate .

v'The activity of tyrosinase is
related to catechol oxidase, a class
of copper oxidase.

v'Tyrosinase and cathecol oxidase
are collectively termed polyphenol
oxidase, therefore 1t would be more
properly use this nomenclature
(PPO, EC 1.14.18.1).
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Catalyzes two different reactions
in the post mortem of the crusteans

Activity cresolasica Activity catecolasica
The hydroxylation of the subsequent oxidation of
TYROSINE to DOPA DOPA in DOPAQUINONE
o NH,, /"‘ ’\‘
Tirosina dopachinone

\O —

The oxidation due to “tyrosinase” produces pigments responsible for its undesirable
dark colour (black spot or melanosis).

2 used as a co-substrate




TREATMENT OF MELANC

A

HO

—

Ascorbic Acid

v'Sulphites and resorcinol derivatives (e.g. 4-
hexylresorcinol) are the most common and
effective additives used to prevent melanosis in
crustaceans (Montero et al., 2006).

||||||

inhibitor traditional Seafood

Agente riducente

Otwell e Marshall Ascorbic Acid Shrimp
(1986)
Chinivasagam et al. ( 1998) sulphite compounds Crustaceans
Mendes R., 2002 metabisulphite Crustacesns
Chelating
Applewhite et al., (1990) Acid kojico Parapenaeus Longirostris
Lopez-Caballero et al., (2005) 4-Esilresorcinolo Shrimp

4-Esilresorcinolo



PROBLEM TREATMENT OF MELANOSIS

v It is necessary to properly inform the
consumer, explaining the need to use
certain substances (such as additives
natural) during industrial processes,
making him also informed on legislative

protection that is recognized to him.
(Reg. 1196/11).

v In fact, after having discovered that
these antioxidants were related to
allergic reactions (bronchial asthma,
nausea, abdominal pain, blue lips, nails
and skin) in some consumers, several
researches were carried out with
alternative compounds.

]
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NEWS RESEARCH AND AIMS

v This work evaluates the effectiveness of natural extracts ( ginkgo biloba,
green tea, lutein) on the process of melanosis of three species: pink shrimp
(Parapeneus Longirostris), purple shrimp (Aristeus Antennus) and red shrimp
(Aristacomorpha foliacea) in Mediterranean Sea treated in post capture.

\ _/
ﬁf he shrimp (pink shrimp, ‘“Parapeneus longirostris”, red shrim}

“Aristacomorpha  foliace”, purple shrimp (Aristeus Antennus) were
purchased from Port of Catania (Sicily, Italy).

v' The crustaceans were kept in ice with a shrimp/ice ratio of 1:2 (w/w) and
transported to the DISPA laboratory within 1.5 h. Upon arrival, shrimp
were washed in cold tap water, air-dried to remove the water in excess
present in surface, peeled of cephalothoraxes.

v" The peeled shrimp were homogenized with an Ultraturrax T25 (Janke &
Kunkel, Germany) for 5 min in an iced bath, minimizing light and oxygen
prosition by wrapping the samples with aluminum foil.




METHODS

ﬁf he PPO determination was carried out according to h

method by Espin (1996)

v'The enzyme extraction and the spectrotophometric assay
were carried out according to the method of Zamorano et al.
(2009) with some modifications.

v’ The potential melanosis inhibitors (ginkgo biloba , green tea
, lutein) at same concentrations (1%) were individually mixed

with crude PPO extract to obtain the final concentrations of
0.5% (wW/v).

v’ Sensory analysis was conducted by a panel of 10 trained

vssessors, according to the Quality Index method. /
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v'In particular it was observed that the
extract of ginkgo biloba has significantly
reduced the enzymatic activity of the PPO
in all species analysed (in vitro).

v’ Treatment with lutein has reduced the
activity of polyphenol oxidase only in
pink and red shrimps.
v'Unlike treatment with green tea extracts
has been ineffective in all species
analysed (Fig.1-2-3).

Fig. 1-2-3Effect of anti-brawing treatments on the inihibition of PPO enzw&e from pink shirn;% (a), red11
shrimp(b), purple shrimp (c). Bars represent the standard deviation from triplicate determinations. .
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Opink shrimp B red shirmp B purple shrimp

|——|

Initial PPO activity (To) (Unit/g)
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pink shrimp red shirmp purple shrimp

Fig. 4. Initial PPO activities in pink shrimp, red shrimp, purple shrimp.

OUNTREATED Mgreetea MLutein [ Ginko Biloba
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Total PPO activity (Unit/g)
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purple shrimp

red shrimp

pink shrimp

v'The enzymatic activities (PPO) of shrimps
(Pink Shirimp, Red Shrimp, Purple Shrimp)
have been characterized in the fresh product
(Fig. 4). The three shrimps analyzed showed
initial values of PPO activity comparable, with
slightly higher values activity for the shrimps
pink and purple

v'The Fig. 2 respectively showed the total
enzymatic activity (PPO) in response to
different conditions such as dipping in green
tea, lutein and gingko biloba for the packaging
of minimally processed shirmps.

v'The extract of ginkgo biloba has
significantly reduced the enzymatic activity of
the PPO at the level of the cephalothorax in all
species analysed (Fig.4-5) .

Fig. 5 PPO total activities during storage for pink shrimp, red shrimp, purple v Unlike treatment with green tea extracts has
shrimp. The symbols show the different treatments in vivo. Bars represent thebeen ineffective in all species analyse d.

standard deviation from triplicate determinations. .



Quality Indices (QI)

T e e

~— 0O lutein —aA— ginkgo biloba

—a—green tea

Quality Indices (QI)

Storage time (days)

- O lutein = greentea A ginkgo biloba €

Quality Indices (QI)

0 1 2 3 4
Storage time (days)
Fig. 6-7-8. Sensory assessment of shrimp ( a:pink, b:red, c:purple)
during 3 days of storage. Each point represents the mean of 5
independent determinations.

entea A ginkgo biloba b

1 2 3 4
Storage time (days)

These data were correlated to the
evaluation of the QI (Quality
Indices) and the consistency of
which have confirmed the efficacy
of treatment in vivo with extracts of
ginkgo biloba and lutein. (Fig.6-7-
8). The degradation process proved
to be more intense in shrimps,
which, by days 2, had a intense
brown color in the carapace, eyes
glossy slightly.

13



Conclusions

v The addition of these natural extracts can be considered a viable
alternative to the treatment of crustaceans in alternative to chemical
treatments, such as sulphites present today in commerce.

v'The extract of ginkgo biloba and lutein has significantly reduced
the enzymatic activity of the PPO 1in vivo and vitro.

v’ Moreover these extracts determine a value added to the
crustacean thanks to their healthy properties.

vIn general the tests on shrimp minimally processed showed
obtaining a shelf-life of 3 days as they did not affect the health
component of the product.

v'Future objectives may be to assess the effect of natural extracts on
shrimp 1mmediately after capture in the boat.

14
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Flsh quallty and consumers
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Knowledge about fish quallty,
Involvement in fish quality and
factors that influence fish buying behaviour?

Themis Altintzoglou & Morten Heide

Consumer and Marketing Research, Division of Fisheries, Industry and Market

13.06.2014 Themistoklis Altintzoglou WEFTA 2014 1



Typical structure

« Background
« AIm

* Method

* Results

e Conclusion

Jf ]
13.06.2014 Themistoklis Altintzoglou WEFTA 2014 2



Background

Fish consumption

 Health benefits
— More than risks

« Recommended
— 2 per week

 Low In several countries
— Especially youth

« Many factors influence
consumption

— Price, quality, convenience,
value for money, health, origin,

sustainability, household situation, age, ccaon - -

ﬂNofima

13.06.2014 Themistoklis Altintzoglou WEFTA 2014 3



Background

Fish quality

e Sensory characteristics
— Perceived (in shop?)
— EXxperience learning

e Consumers differ

— Involvement in
« Fish
« Aquaculture
— Knowledge about
+ Fish
« Aquaculture

— Fish Quality?

ﬂNofima

13.06.2014 Themistoklis Altintzoglou WEFTA 2014 4



Aim

to reveal differences in
* involvement in
fish quality
 knowledge about
fish quality

to measure how they influence

 factors that influence
fish buying behaviour

JfNofima

13.06.2014 Themistoklis Altintzoglou WEFTA 2014 5



Methods

738 Norwegian consumers completed a questionnaire:

* Involvement in fish quality buying fish
* Objective knowledge (fish) « Sociodemographic
« Subjective knowledge (fish) characteristics

Jf ]
13.06.2014 Themistoklis Altintzoglou WEFTA 2014 6



Results

~43y.0.
~52% females A/

> couples +/- children //W i
~1/3 1-2 children lﬂq{a -
~1/3 secondary/BSc/MSc \%; ‘
> office, skill, trade or service "\
employment

~balance between incomes:

 from <300 000nok to >800 000
(100 000 steps)

,*" J ’:
y

Representative population of urban and rural Norway

ﬂNofima

13.06.2014 Themistoklis Altintzoglou WEFTA 2014 7



Results

Involvement with fish quality:

* Single parents, singles, couples no
children

« Pension, self-employed

« Living with parents, couples
+children; ++children

e/ Students and office

Knowledge about fish quality
.. Couples no children
» Pension, self-employed

« Living with parents, single parents,
couples +children

Jf ]
13.06.2014 Themistoklis Altintzoglou WEFTA 2014 8



Results

« Significant differences between ! 4,91 . 5,14
low and high groups in 4 3,70 3,61
subjective knowledge .
Al | objecti :
kn@%ﬁgzgiabgtvéggﬂ\fgw and > 232 2,23 2,29 2,26

. 2
S s 5,41

« Fish consumption per month 6 - 490 L 486
not significantly different g
between low and high groups 0 -

Involvement Knowledge

ﬂ ofima
13.06.2014 Themistoklis Altintzoglou WEFTA 2014 9



Results Zél*

Importance of factors that influence fish buying behaviour

1 2 3 4 5 6 7

Good quality

High freshness

Good value for money
Available in the shop

Easy to prepare

Health benefits

Sustainability

Little smell

Right size packaging
Presentation in shop
Production location (in Norway)
Contact with shop employees
Easily available recipes

M Involvement in fish quality Low B Involvement in fish quality High
= Knowledge about fish quality Low ® Knowledge about fish quality High

13.06.2014 Themistoklis Altintzoglou WEFTA 2014 10



Conclusions

Consumers

 high or low involvement
with and knowledge
about fish quality

What drives fish buying

« all groups reported
using fish quality as a
main driver

“Ensure and
Communicate quality!!”

13.06.2014 Themistoklis Altintzoglou WEFTA 2014 11
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Thank you for listening...

...and success with retaining the best fish quality

for the consumers

ﬂNofima

13.06.2014 Themistoklis Altintzoglou WEFTA 2014 12



Shellfish refinement: are consumers able
to distinguish between oysters fed with
different algal diets?

Jasper van Houcke, Markus Stieger, Jozef Linssen and Joop

Luten.

SEAFOOD science for a changing demand
uuuuuuuuuu gne

@WAEENINEEN UNIVERSITY WEFTA 2014




Introduction: Shellfish refinement

" Common practice in France for oysters

" Shellfish kept in land-based pond systems

" Goals: shellfish refinement (affinage)
® Increase condition index (shellfish tissue ratio)
e Influence aroma and taste of shellfish

WAGENINGEN UNIVERSITY
EEEEEEEEEE



Example: Marennes-Oleron (Fr)

Refinement ponds Oysters in the ponds Final product

Marennes-Oleron The Fine de Claire
Verte

WAGENINGEN UNIVERSITY
WAGENING ENINCEH



Added value

Schaal- en schelpdieren

A&
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“
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Creuses Gillardeau, nr 3 Creuses Zeeuws
‘® Gesloten ‘® Gesloten
<) Open ' Open

Heerlijke oesters van het wereldberoemde Deze middelgrote creuse van eigen bodem
oesterhuis Gillardeau! Ze slagen erin om 365 heeft een romige. minder zilte, delicate en fijne
dagen per jaar topoesters te leveren. De smaak.

Gillardeau's hebben een volle romige smaak,

zowel zoet als zoutig =¥

Per 6 stuks
Per 6 stuks

ek ¥ €7,50 5
Aantal: [1 v | €13,75 Aantal: [1_ ¥ | .

WAGENINGEN UNIVERSITY
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Aim of study

" The aim of this study was to evaluate whether naive
consumers could distinguish between Pacific cupped
oysters fed with different algae.

" Or in other words: does oyster refinement lead to
noticeable differences (in sensorial aspects) for
consumers.

WAGENINGEN UNIVERSITY
EEEEEEEEEE



Methods: Experimental set-up

120 g) were fed:

® Skeletonema costatum
or

® Rhodomonas baltica

" Feeding rate 30 mg dry
weight algae day! oyster!

® Reared in saline
groundwater (30g I-1)

® Fvaluation after 4 and 7
weeks

WAGENINGEN UNIVERSITY
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Methods: Algae diets

" Different fatty acid
profiles (Renaud et
al. 1999).

WAGENINGEN UNIVERSITY
WAGENING ENINCEH
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Methods: Biochemical composition

® Lipids

® Protein

e Carbohydrates

® Glycogen

e Fatty acid profiles

WAGENINGEN UNIVERSITY
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Methods: Sensory evaluation

® 3-Alternative Forced
Choice tests

" Reference oysters
from Lake Grevelingen

3-AFC Test groups
Skeletonema fed oyster vs. reference oysters

Rhodomonas fed oyster vs. reference oysters

Rhodomonas fed oyster vs. Skeletonema fed oysters

WAGENINGEN UNIVERSITY
WAGENING ENINCEH




Methods: Consumer panel

Gender (%)

" Untrained consumers Female
recruited from panel in Male
previous studies.

® Consumers participated in 2
out of 3 (a, b & c) AFC tests

" Randomized design

Frequency oyster
consumption (%)

Once a year

2- 3 times a year
4 - 10 times a year
> 10 times a year

WAGENINGEN UNIVERSITY
WAGENING ENINCEH



Results: Biochemical composition

Protein Carbohydrate
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Results: Sensory evaluation (3-AFC tests)
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Skeletonema fed oyster vs. reference oysters
Rhodomonas fed oyster vs. reference oysters
@ Rhodomonas fed oyster vs. Skeletonema fed oysters

WAGENING ENINCEH



Discussion

" Biochemical composition of oysters comparable with
values found in literature.

" Increase of carbohydrates (glycogen) normal effect in
refinement of oysters.

" High initial lipid levels could be related to long ‘'summer
period’.

" Refinement effects highest with a water temperature of
14 °C.

" Fatty acid profile of oysters not yet available.

14
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Conclusions

" Naive consumers are able to distinguish between oyster
fed with different algal diets.

" Qysters fed with Rhodomonas baltica lead to a different
product, as perceived by naive consumers.

15
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% Background

Marinas de Vigo

Bioactive effect of Marine ®-3 EPA and DHA

Metabolic diseases diet-induced : |:> Functional foods enriched in

Cardiovascular diseases o-3 fatty acids

Type-2 diabetes

PROBLEMS:
Origin no distinguished
ALA and Marine oils

EPA and DHA induce different health properties

Lucia Méndez; luciamendez@iim.csic.es




% Objetives

Marinas de Vigo

Formulation of fish oil enriched foods: OPTIMIZATION FOR HEALTH BENEFITS

Optimal ratio EPA and DHA I:I} . Health effects

Effect of fish oil on OXIDATIVE STATUS, key factor underlying disorders diet-induced

Protein carbonylation

Lucia Méndez; luciamendez@iim.csic.es




SiM Experimental design

Marinas de Vigo
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% Proteomics for studying of protein carbonylation

Marinas de Vigo
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Marinas de Vigo

*J.:IQA\ Effect on diet on Protein carbonylation
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W LIVER Effect of diet on Protein carbonylation
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!JM Effect of diet on Protein carbonylation

Marinas de Vigo
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Effect of diet on Protein carbonylation

LINSEED AND SOYBEAN OILS
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e Results: Antioxidant activities and Oxidative Stress biomarkers

Marinas de Vigo
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M Results: Plasma lipid profiles

Marinas de Vigo
|

11 m2:1 m1:2 LINSEED

40 -

20 A

-80 -

% VARIATION IN REGARD TO SOYBEAN

-100 -
TOTALFA TG CHOLESTEROL LDL HDL:LDL

Lucia Méndez; luciamendez@iim.csic.es




"HM“ Results: Insulin Resistance and CVD risk biomarkers

Marinas de Vigo
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M Results: Tissue histological evaluation
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"M Conclusions

Vigo

Fish oils display more health benefits than linseed diet

EPA:DHA 1:1 ratio is the best fish oil proportion to improve most of the parameters
analyzed

EPA:DHA 1:1 ratio specially reduces protein damage and improves general
oxidative status

Fish oils and specially EPA:DHA 1:1 ratio seem to influence specific molecular
pathways (urea cycle, cellular dysfunction and redox homeostasis) that could explain
some of their health effects

EPA:DHA 2:1 ratio improves plasma lipid profiles

Functional foods with higher EPA amounts (1:1 and 2:1 ratios) have more success in
improving health markers

Lucia Méndez; luciamendez@iim.csic.es
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Hiperbaric (formerly NC Hyperbaric) designs, manufactures and markets
industrial High Pressure Processing (HPP) equipments for food processing

since 1999

She

Lk/

tban

u

870

«

Sy

OODSi

Market leader with 132 HPP
industrial machines installed
in 26 countries and more than
80 companies for meat,
vegetable, fruits, dairy,

Q seafood, toll processing...

Hiperbaric.com
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IGH PRESSURE PROCESSING

¢Who we are?

Hiperbaric factory in Burgos, Spain

———— R Hiperbaric USA, our
- m——— subsidiary in Miami,
USA

Hiperbaric.com
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IGH PRESSURE PROCESSING

Hiperbaric Range

The current largest offering of industrial HPP equipment, from 250Kg/h up to
more than 3,000Kg/h for the new Hiperbaric 525

e T ~

HIPERBARIC | 55 HIPERBARIC | 135 HIPERBARIC | 420

The Hiperbaric 55 is ideal equi jon, product and market tests. Hiperbaric 135 is fum-high ion envi it5135 ity vesse together Tne Hiperbaric 420 i the bestseling HPP equipmert in the market. ks productty and profabiky have
For instance: SME's with relatively low pruiunum RIS 0d Crthpas sarvich riche nahets, with its bigger diameter, 300 mm, provide an improved filling ratio and allows the processing of large been far ahead of any ot} in the world andit ency
seasonal production, or installed in a R&D centre willing to not only investigate High Pressure Processing, but products (whole hams, large formats etc.), enables it to achieve throughputs of more than 500 Kg/h. S SN for fond ke
$oprovide real food concepts to the market and tast them before upecaling. s horzoral design and a cortaind faoipin make % very ey to nstal, perate i an ergonamic way and Hiperbaric 420 includes all the new features and developments in components and material design that our
s robust and ompact desin, with one integrated single inersifer makes i easy and quick to nsall in b prss engineers from the Rs D Department achieved, making it the most reliable and highly productive from a new
almost any facilty. It s a perfect it for the first steps into High Pressure Processing. e o e e U e o Praan e Pocesirg T, generation of industrial high pressure processing equipment. Its 420 litre capadty and 380 mm diameter

A pioneer middle sized industrial equipment, it has been installed in 4 continents (America, Europe, Asia and Wddnl topettiar Wit v 3 o Hian 2 Toones par hove:

T ughput Do) Vessel Woume (Uxrs)  Vessd Diometes (men) Footpeit (sam) Oceania) and in such a variety of sectors such as: meat, fruit and vegetable, juices, seafood and dairy. Many The Hiperbaric 420 was awarded the IFT Innovation Award (Institute of Food Technologist) in 2008.
Hiperbaric 55 255 (562 55(145) 200 (78%) 2(237 technological centers, international reference in new and innovative food products development, have this
equipment as one of fts main R&D tool Fa
I i h - Hipertaric 220 2200 (4300} 420 (1) 380 (157 56 (601)

Hiperbaric 135 650 (1500) 135(367) 300{118°) 39 420)

HIPERBARIC | 120

The Hiperbaric 120 is designed to service medium sized industries in need of consistent production while
minimizing the initial investment. Together with the Hiperbaric 135, it is part of our range of equipment

solutions for food industries with average to high production.
Hiperbaric 120 brings 3 highly innovative concept to High Pressure Processing. It is the first HPP equipment in T
the world with two integrated, but independent, high pressure intensifiers; it has no external modules, thus
minimixingspam requirements and fa(ilitating hygiene of the area. . HIPERBARIC | 300
This piece of was developed b ing the most r with the most advanced N Since its conception backin 2002, Hiperbaric
designs, o preaide hghly productive and rofiable figh Pressure Processmg ¥ 300 very rapidly. became. the benchiriark in
P big Hiperbaric units. Developed from the start
Equipmnt T oghput BgA) Vessol Volame ilers)  Vessal Diameter mn) Footpent sam) as a game changer in the High Pressure
Hiperbaric 120 525 (1157) 120817) 200(75%) 37 (3%89)

ks optimized vessel volume (300 L) and
diameter (300 mm) along with outstanding
yde times, male i the classchighproducion
target for any food industry
ngthroughau( requirements.

HIPERBARIC| 525

Our latest addition, following the demands of those customers
with the largest production environments. The biggest, and most

Constant improvement of Hlpemark 300 by

qur Engineering Degartment has made it productive, HPP system in the world.
= becom the fastes ndustral HPP equipment ) 5 i )
& 3 kil s & figh pressure ncersifer With a 525 fitre capacity and large 380 mm diameter, it shows
S version, and provided twath rapieum reliiity. throughputs of over 3000 Kg of product per hour. It's capacity is
i Kgof pre ing processed,

are the cheapest ever possible.

Eoupment Eoupmant )
Hiperbaric 300 1300 (2874) 300 (72.3) 300(1187) 61657) Hiperbaric 525 3000 (6000} 525(145) 380(157) 61(657)

Hiperbaric.com
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What is HPP, how does it work?

Tecnologia HPP

NWEL DEL MAR /ﬂé‘\
0 METRAS - .
;_,__—‘\_/-/‘—/V—/\—-\_-‘_/‘_’VV ‘T’U‘“-I' hhhhhh
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- MARIANAS
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Zumod

RIPERBARIC
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(o VELES Mps PROFUNDG

122
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1
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1

La industria de alimentos mantiene su busaueda constante de aplicaciones innovadoras aue permitan hacer cosas imoosibles de

PRESSURE HEAT
Instantaneous transmission | Slow transmission

No gradients Temperature gradients
Identical in every point Not uniform

10,910m MARIANA TRENCH

Hiperbaric.com
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PRESSURE PROCESSING

How does an industrial HPP equipment work?

PRODUCT LOADING VESSEL PRE-FILLING

UNPROCESSED
BATCH

WATER TANK
LOW
PRESSURE
PRODUCT UNLOADING PRESSURIZING

PROCESSED
BATCH

HIGH
PRESSURE

HIGH
PRESSURE

Hiperbaric.com
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IGH PRESSURE PROCESSING

Main components of HPP equipment

BASIC COMPONENTS OF THE
Intensifiers HIPERBARIC EQUIPMENT
land2 Intensifiers
B _=Er 2 a:\ g Intensifiers
} _ 5and 6
o** Intensifiers

Electrical cabinet

Product

outlet line

Relief valves
Plugs and
wedges
Panel
Vessel .
Enclosure

Basket return
conveyor

Yoke
Product

inlet line

Hiperbaric.com
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HIGH PRESSURE PROCESSING

Evolution of number of HPP machines

America
57%

Number of HHP industrial machines in production
RN

AR EENNEEENN.

o L L

Yo, Y9, %9, 4o, %o, Y9, 4o, 4o, %o, %o, “0, <0, 0, O, “O, 0, 0, “O, 0, “0, 0, 0, <0, <O

Total number of HPP production machines, end of 2013 : 229
(Not counting 15 machines already dismantled — all of them installed before 2003)

Hiperbaric.com



IGH PRESSURE PROCESSING

Industrial HPP machines share by food sector (2013)

Pathogen-free sliced cooked meats

Preservative-free deli meats
G uaCamo I e Listeria-free dry-cured products

Wet salads Meatz'c'sr;duus Raw beef products
RTE vegetable meals Preservative-free sausages

Vegetable

products Y OySter ShUCking

29%
Lobster meat extraction

Clams & mussels shucking

Other products RTE seafood meals

18%

" Juices and
beverages
14%

Fruit juices " Toll processing
Smoothies Cheese products
Vegetable juices

Global HPP food production in 2012 : 350,000,000+ Kg / 770,000,000+ lbs

Hiperbaric.com
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HIGH PRESSURE PROCESSING

Horizontal design

. o . .
Improves product traceability Evolution of % HPP horizontal equipment

% oof Horizontal machinoes
5 ¥ 8 &8 5 & ¥ 8 8 B8

Hiperbaric.com
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EVOLUTION: SIZE, VOLUME

2001

2004

2008

2010

2013
Hiperbaric.com
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EVOLUTION: SPEED

Hiperbaric Hiperbaric Hiperbaric

300, 2004 300, 2007 420, 2013
CYCLE Units
Vessel filling ratio 0,5 0,5 0,6
Machine time * min 3,4 2,9 1,72
Pressure come up time min 6,5 5,3 1,95
Holding time min 2 2 2
Total cycle duration min 11,9 10,2 5,67
Hourly production Kg 769 882 2667
Hourly production pounds 1696 1945 5880
Daily production tons 12,3 14,1 42,7
Yearly production tons 3692 4235 12800
COST PER LITRE ORKG 0,120 o203 0081 0078 | 0061 0,057

Hiperbaric.com



Non thermal
“pasteurisation”

5
Mollusk shucking
4 and crustacean
meat extraction
3
2
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IGH PRESSURE PROCESSING

Commercial HPP Products

Meat e Pathogen destruction and brand protection
e Shelf life extension
prOd UCTS .« products with less or no artificial preservatives, less salt etc

Country Year Products

Spain 1998 | Sliced cooked ham and “tapas”

USA 2001 | Sliced cooked products and proscuitto ham
USA 2001 | Poultry products

USA 2002 | Pre-cooked chicken and beef strips

Spain 2002 | Sliced cooked meats products, Serrano cured ham
Italy 2003 | Proscuitto ham, salami & pancetta

Germany 2004 | Cured and smoked sliced and diced ham
Japan 2004 | Nitrites-free bacon, sausages and sliced meat
USA 2005 | Ready-to-eat meat based products

Spain 2005 | Cured meat products & Serrano ham

Canada 2006 | Cured & cooked meat products

USA 2006 | Whole roasted chicken

USA 2006 | Sliced cooked turkey and chicken

Canada 2006 | Ready-to-eat meat meals

USA 2007 | Chicken sausages

USA 2008 | Cooked pork & beef sliced products

USA 2008 | Pet food

Canada 2008 | Sausages and bacon

Canada 2009 | German style cooked meat products

USA 2009 | Sliced RTE meats

Canada 2010 | Proscuitto ham and cured meats

Australia 2010 | Sliced and diced preservative free poultry products
Switzerland |2011 | Cooked pork sliced products and sausages
USA 2011 | Proscuitto ham and cured meats

USA 2011 | RTE sliced meats

Rumania 2011 | RTE pork products

Spain 2011 | Serrano ham and cured meats H i perba riC com
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Effects of HPP on raw, fresh protein

Color and texture of raw protein: beef, pork, poultry, fish is modified at P>

200 or 300 MPa due to denaturation of protein and modification of
polysaccharides

Changes of native pork and poultry meat by HPP

&

Turigﬁbreﬂsi (M. pectoralis superficialis) after 1 min at 0.1-500 MPa and 25°C.

+ Beef samples opened 30 min after HP treatment (5 min)

Control 200MPa 300MPa 400MPa 500MPa 600 MPa

Chicken breast (M. pectoralis superficialis) after 1 min at 0.1-600 MPa and 25°C.

' 7

Fresh =>

Pork meat (M. longissimus dorsi) after 1 min at 0.1-600 MPa and 25°C.

25:C

Modification of beef color with , e A
'nereasing pressure Color of turkey, chicken, pork meat
(Serra, 2008) (Heinz, 2007)

But no modification takes place on further processed protein

—cooked, cured, etc!

Hiperbaric.com
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IGH PRESSURE PROCESSING

Commercial Products

Cold “pasteurisation” and shelf life extension

Vegetable
Products

Color, flavour and nutrient retention.

Inactivation of PPO in avocado.
¢ Rice starch modifications.

Country Year Products

Japan 1990 Fruit jams and fruit and vegetable sauces
Japan 1994 Pre-cooked & hypoallergenic rice
i USA 1997 Avocado products : guacamole, sauces
‘ \\-‘[‘ ), Italy 2001 Fruit jams
: USA 2002 Avocado products

Mexico 2003 Avocado products

Mexico 2003 Avocado products

Mexico 2003 Avocado products

Canada 2003 Apple products : jam and sauce ) N
USA 2004 Tofu @ : . AR
Spain 2005 RTE vegetable meals
USA 2006 Tomato sauces
Australia |2008 Fruit pures & coulis
Mexico 2008 Avocado products

A ;'
»lu“g_
]

Peru 2008 Avocado products
Chile 2008 Avocado products
USA 2009 Wet salads and soups
Peru 2010 Avocado products

N. Zeland |2010 Avocado products
China 2010 Fruit jams

Mexico 2010 Avocado products
Spain 2011 |Avocado products Hi pe rbaric.com
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HIGH PRESSURE PROCESSINC

Commercial HPP products

. DE €0c0
JUIceS & C 0 L D » VLA DE
. PRESSURISED paToS @
smoothies Reg °
- - -
+' 2Iun | s i ,gnml! gi‘ii‘ g F """ |
cooking) 12 4

e Shelf life extension Country Year  |Product
France 1994 Citrus juices

e Retention of flavor and nutrients  |portugal 2001 | Apple & citrus blended apple juice
Italy 2001 Fruit and vegetable juices

o Pathogen destruction Czech Republic | 2004 Broccoli & apple, beetroot, carrot juices
USA 2007 Juices and superfood smoothies
Spain 2007 Smoothies & juices
Australia 2008 Smoothies & juices
Northern Ireland | 2008 Wheatgrass & broccoli sprout juices
The Netherlands | 2009 Smoothies & Juices
USA 2010 Citrus juices
Mexico 2010 Agave juices
Korea 2010 Juices and smoothies
Italia 2010 Smoothies
UK 2011 Apple juices
USA 2011 Coconut water
USA 2011 Super fruit and vegetable juices
Korea 2011 Citrus juices

Hiperbaric.com
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Commercial HPP products

e Cold “pasteurisation” and shelf life extension
RTE P

e Reduction of cooking process
Seafood

e Reduction of additives and acidity of seafood salads
e Sandwich fillings without additives...

Hiperbaric.com
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Our Equipment in production

MRM (Spain)
Bm'd/z/l’n con tomate caserd
Hiperbaric 55 — All Natural RTE meals

Hiperbaric.com
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IGH PRESSURE PROCESSING

Our equipment in production

Sandridge (USA)

Two Hiperbaric 420 for wet salads, soups, chowders

ANDRIDGE FOOD _ _ :
29 CORPORA N & ‘ New Premium Seafood Salads and Dips Available

v._iW-“ NG 50y, Sandridge launches Pacific Coast Cuisine, delivering seven new seafood items.

"‘ﬂu
MEDINA, Ohio (Oct. 4, 2011) — Sandridge Food Corporation introduces seven new
premium seafood salads and dips in its latest product line—Pacific Coalgt Cuisine. The
flavor-packed salads are made with smoked salmon, tender shrimp and premium
surimi crab and are

available in the

following flavors: Coastal Seafood Salad, Crab and Dill Salad, Shrimp and Crab Salad,
Ui' ,n p Crab Slaw, Cajun Crab Dip, Honey Smoked Salmon Dip, and Low Country Crab Dip.

L - ? The Sandridge Culinary Team developed these new Pacific Coast Cuisine Premium

Seafood Salads and Dips with the consumer in mind. The recipes are made with

recognized and trusted ingredients and are small-batch mixed—a philosophy that has
built Sandridge's reputation, and the finished product and ingredient statements
reflect this.

Additionally, Pacific Coast Cuisine premium seafood salads and dips are designed to
have seafood listed as the first ingredient on the back-of-package ingredient
statement—an important detail when marketing premium seafood salads and dips.

http://www.youtube.com/watch?v=BBnNxJ2DV20 Hiperbaric.com


../../../../Users/c.tonello/Videos/Hiperbaric customers/4 Sandridge HPP Video.mp4
http://www.youtube.com/watch?v=-PN3O2QyZV4

[(>>Hiperbaric
Our equipment in production

% ° °
\@e&e@ Rodilla (Spain)
%‘\&&{&o&«\‘ Hiperbaric 135 for sandwich fillings .
N (tuna, surimi, smoked salmon) S

Hiperbaric.com



MITI (France)
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Shrimp and mussels

MiITI
R estquration

2 =
?agspect du produit et An 900&

TOUT NOTRE SAVOIR-FAIRE AU SERVICE DU

NOS PROCEDES EXCLUSIFS

*REACTIVITE, FLEXIBILITE, 2
ADAPTATION m{lﬂ @EK:‘ L

ET TRACABILITE TOTALE
et *MITI GRILL
*BIOPRESERVATION

A VOTRE ECOUTE

*SERVICE COMMERCIAL LA HAUTE PRESSION
SPECIALISE RHF

«SERVICE R&D *DLC LONGUE SANS CONSERVATEUR
A VOTRE DISPOSITION OU SANS ACIDIFIANT

— *TEXTURES ET SAVEURS PRESERVEES

e PROBUTS 12 LA GAWKE RAF

MOULES PICANTO

400G - 4 BARQUETTES / COLIS

DLC : 24 JOURS - DEPART USINE

CODE EAN : 3 760 070 013 306

MOULES CUITES DECOQUILLEES MARINEES
AVEC UNE SAUCE RELEVEE A BASE

DE POIVRONS, PIMENT ET AIL.

+ Techwe of goith awthentiques.
» Sans acidifiant
UTILISATION
FROID POUR ENTREE OU COCKTAIL

N 37600

MOULES AIL ET PERSIL

0G - 4 BARQLU
DLC: 24 JOURS - DEPAR
CODE EAN : 3760070 013 313

MOULES CUITES DECOQUILLEES MARINEES
AVEC UNE SAUCE AIL ET PERSIL

* Teschwe of goitt acthentiques
+ Sans conservateur

UTILISATION
FROID POUR ENTREE QU COCKTAIL

MOULES NATURES

400G - 4 BARQUETTES / COLIS

DLC : 24 JOURS - DEPART USINE

CODE EAN :3 760 070 013 320

MOULES CUITES DECOQUILLEES
« Teschure of- goiat anthentiques
+ Sans conservatear

UTILISATION CHAUD OU FROID

SW
2

PASTEUR\SAYION AFROID

7 UTE
| Feession

ENCORNETS ET PERSIL

400G - 4 BARQUETTES / COLIS

DLC : 24 JOURS - DEPART USINE

CODE EAN : 3 760 070 013 337

TRONGCONS D'ENCORNETS GEANTS MARINES
AVEC UNE SAUCE HUILE D'OLIVE, AlL,
PERSIL ET CITRON

« Teschwre fendve
« Sans colovant
UTILISATION

FROID EN SALADE, CHAUD A DORER
A LA POELE OU A LA PLANCHA

CREVETTES CRUES DANS L'HUILE

cous

24 JOURS - DEPART USINE

CODE EAN : 3 760 070 013 344
CREVETTES DECORTIQUEES CRUES
CONSERVEES DANS L'HUILE

« Teschwe inédite : crevetes
croquantes of juteuses
+ Sans conservatear
UTILISATION

CROQUANTE ET JUTEUSE APRES CUISSON
(PLANCHA, POELE...)
FONDANTE ET SUCREE EN TARTARE

Hiperbaric.com
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Fresh fish: future application

Sea bream in skin pack — 600 Mpa — 4 min
Microorganisms C HPP C HPP C HPP HPP HPP
(cfu/g)
Days of storage at 4°C 0 0 5 8 12 15 25 35
Mesophillic 6.10° 21 2.10° 99 4.108 48 48 5.107
Psycrophillic 230 <3 210> <3 9.107 <3 <3 3.107
Enterobacteria 570 <3 6.104 <3 4.107 <3 <3 <3
Clostridium sulfito-reductor <3 <3 <3 <3 <3 <3 <3 <3
Listeria monocytogenes P A P A P A A A

LEGEND: C: control, HPP :

High Pressure Processed, P : Presence, A : Absence

Hiperbaric.com
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Commercial HPP applications

Opening/shucking of bivalve mollusks

Pressure denatures the aductor muscle

* Opening at cold temperature
* Hand labor savings

* Yield improvement

* Inactivation of virus and bacteria (Vibrio)
» Oysters, mussels, cockles, clams...

Manual shucking in raw HPP Shucking

Hiperbaric.com
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Our equipment in production

Future Cuisine-Export LTD (New Zealand)

Hiperbaric 55 for greenshell mussels

HPP MUSSELS,
shucked.

Shaking and meat-shell
separation ic.com

Tip onto shaking table



IGH PRESSURE PROCESSING

Our equipment in production

Mitsunori (Japan)

Hiperbaric 55 for clams, lobster, whelk

http://www.youtube.com/watch?v=0YSbcl 17tM

Hiperbaric.com


../../../../Mis Vídeos/Videos/Videos Inauguración/Mitsunori r1.mpg
http://www.youtube.com/watch?v=OYSbc1_l7tM
http://www.youtube.com/watch?v=OYSbc1_l7tM

HPP commercial products

SSSSSSSSSSSSSSSSSS

Crustacan meat extraction

Crustacean flesh is compressible, but the shell is not!

e Easy meat extraction

e “Raw” quality and flavor profile of meat retained
e Yield improvement around 20%

e Lobster, Homard, king crabs...

A\

Hiperbaric.com
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Our equipment in production

Ocean Choice (Canada)

Hiperbaric 300 for American lobster meat extraction

k,; sl

Hiperbaric.com

Ocean Choice International inc.



, [(>>Hiperbaric
Ocean Choice (Canada)

HYPERFRESH CULINARY ADVANTAGES

‘§ Pl test

4 ENHANCED SAFETY — The HyperFresh processing | -
system dramatically reduces food safety risks by dest.roylng Py
virtually all bacteria during the high pressure processing.

4 ENHANCED QUALITY — HyperFresh technology ensures
a higher level of tenderness while retaining sweet flavor and
snhappy lexture.

4 CREATIVITY — Less handling and preparation time
means more time for menu creativity and presentation.

4 DINING EXPERIENCE — Whole W HYPERFRESH COST ADVANTAGES

: . : 4 PRICING - Cost certainty means stable menu pricing and cost forecasting.
and claws results in @ more impressive

; iled | 4 YIELD — 100% meat yield! The HyperFresh process ensures that virtually 100% of
meat extraction from the whole boiled It o 1 cqi can be easily extracted from the shell.
more pleasurable dining experience for 4 DISTRIBUTION - Seamless! HyperFresh provides fresh live quality and is distributed

through traditional broadline frozen distribution systems reducing regional price
variances and higher freight costs.

4+ LABOR - Easy meat extraction! Because the HyperFresh pressure process separates
the meat from within the shell there is minimal preparation time and handling.

4 HOLD TANKS - HyperFresh technology delivers fresh live quality without the need
for lobster tank investment — eliminating costly tank maintenance and improving
inventory yield.

4 SHELF-LIFE — HyperFresh Lobsters and Lobster Meat are cold-pasteurized and
vacuum packed prior to freezing. This improves shelf life after thawing.



Our equipment in production
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GH PRESSURE PROCESSING

_ Hautes pressions :
Cing Degres Ouest en action

En mai dernier, nous vous annoncions la création d'une unité
de traitement hautes pressions destinée a décortiquer

les homards et les crustacés. Voici en images, la solution
développée par la jeune société Cing Degrées Ouest.

La ceflule hautes
pressions

NC Hyperbaric,
S51,installée dans
I'atefier de Cing
Degré Quest chez
l'ostréiculteur
Cadaret

© Apris traitement
hautes pressions,

perte de matidre.

@ Leos queues tout
juste décortiquées
sont disposées sur
un film plastique
qui va les convoyer
alintérieur du
wnnel de
surgélation Linde.

© Apriés cryogénie,
les queues sont
mises en pache
avantd'étre
conditionnées
sous-vida.

‘est a Riec, au bord de la

riviére du Belon, dans une

partie des batiments des Hui-

tres Cadoret, que 1a jeune
S0CiEté Cing Degrés Ouest réalise une
premiére en France e traiternent par
hautes pressions des homards et
coguillages.

Dans le local, des ogives sortent
d'une enceinte, elles contiennent des
« bleus », des homards bretons. ils vien
nent d'étre traités par hautes pressions.
Ils sont aussitdt déchargés sur des
tables ou les opératrices coupent les
elastiques des pinces, les pinces et sor-
tent la chair de la carapace, aussi faci-
lement qu'un esquimau de son étul!

Les Corps SONt 0époses sur fe tapis d'un
tunnel de surgélation Cryoline de Uinde.
Ala sortie, lis sont conditionnés sous-
vide un par un. § aura fallu molins d'une
demi-heure pour décortiguer et embal-
ler les quetses de homards.

Hautes pressions,
haute gualite

Ainsi, depuis guelgues mois, Cing
Degrés Ouest crée de |a valeur ajoutée
grace a son cycle de traiternent hautes
pressions breveté et a la cryogénie.
Lassociation de technologles permet
de restituer dans |'assiette les qualités
organoleptiques des homards, a I'iden-
tique d’un produit sorti du vivier.

T ="

84 | PROCESS » Soptembre 2017 - N 1284

LA PAROLE A = Alexis
Tauge, gérant de la société

ous travailons,

pour les res.
taurateurs, du
homard de péche
reconnaissable aux
antennes longues,
4 la carapace dure
et blen remplle.

Les queues de homards, traitées ce
matin-1a, ont été expédiées vers |a cui-
sine d'un grand restaurant parisien
o Les chefs ont 6té saisis par [ quaiits.
Le produit reste dans son jus tout au
fong du traitement, if canserve le godt
et la texture du frais », souligne Alexis
Taugé, créateur de Cing Degrés Ouest.
Ce qui ne surprend pas pulsque dans
les procédés hautes pressions, c'est
Feau qui est ke vecteur de la pression.
Etdens cette appiication, ¢'est de I'eau
de mer qui est utilisée. Pour ke moment,
seuls les coques et les homards sont
traités ainsi

Actuellement, les Canadiens sont
les principaw fournisseurs du marché
frangais (30 & 35 tonnes) mais Alexis
Taugé espére prendra 15 % de parts
demarché, Etdéja, § envisage d'autres
types de produits. Un projet Valorial,
avec le fabricant de plats cuisinés
Guyader vient de commencer avec
des applications pour les produits trai-
teurs. Une ouverture vers d'autres
marchés. e

ISABELLE DULAU

Cinq Degrés Ouest (France)

Hiperbaric 55 for lobster, clam, oyster

Ce ’70”5& Setene

[ -
nl ;gg ‘qnd

by //‘?/;"ﬂ '20 A4
LIFS Jean-Claude Ribaut / '

Homard sous pression

ouestfrance-entreprises.fr i orie, OO

L’art de décortiquer le homard... a froid

La jeune socié
une technologi

ienne Cing degrés ouest, & Rioc-sur-Belon, a déposé des brevets pour lancer
nte. Elle commercialise aussi les coquillages.

(,iﬂq dcgrcs ouest

ercourmer bt

innovat
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IGH PRESSURE PROCESSING

Shucks Maine Lobster (USA)

CERTIFIED
SUSTAINABLE
SEAFOOD

M

WWW.mMsC.0rg

MAINE LOBSTER =

~a—

WILD CAUGHT SUSTAINABLE - INNOVATIVE

Products | Shop | Recipes | Blog | Contact

Raw In The Shell

HPP'd Tails in Shell Split Maine Lobster Whole Frozen Lobster

Raw Shucked Maine Lobster

‘Naked’ Maine Lobster Raw Claw/Knuckle meat Raw shucked tails meat

Hiperbaric.com



Animal welfare
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GH PRESSURE PROCESSING
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PETA says Maine lobster processor has cruel
'kill' method

But it's unclear whether the practice is outside the industry's
norms, and unproven that crustaceans feel pain.

By Eric Russell erussell@pressherald.com
Staff Witer

A controversial animals-rights group is targeting a Maine lobster processor for what it
considers inhumane slaughtering methods, although it's unclear whether the methods are
outside the industry's standards

People for the Ethical Treatment of Animals
plans to release video footage Tuesday that it
says was taken in a processing plantin
Maine, the state that's synonymous with
lobster.

The organization, which has conducted and
publicized hidden-camera investigations into
factory farming of chickens and dairy cows,

This photo taken from a video shot
by PETA shows a worker holding a

among other animals, called the methods
shown in the video cruel. It said it plans to file
a complaint with local authorities Tuesday
alleging that the lobster processing plant
violates Maine's animal cruelty statute

However, there are no state or federal laws

lobster after its shell was removed while it was still
alive.
Courtesy PETA

that govern how a labster should be killed during processing, and it has not been established

whether crustaceans feel pain
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Although there is no direct evidence of welfare of crustacean processed by HPP,

available scientific literature suggests that meat extraction by HPP does not lead to

suffering during processing. The process is conducted at room or chilled temperature

and high pressure induces, in few seconds, changes in neurological processes at cellular

and physiological level which inhibit pain and distress of animals.

Hiperbaric

THE BEHAVIOR OF CRUSTACEANS
DURING HIGH PRESSURE PROCESSING

ABSTRACT

High Pressure Processing (HPP) is a non-thermal food processing technology that allows for
food products with a longer shelf-life and safer, while preserving nutrients and their fresh taste
and appearance. Industrial applications use high pressure to extract meat from crabs and
lobsters.

Several studies have shown crustaceans have the capacity to suffer and to experience pain.
European Food Safety Authority (EFSA) classified decapods in Category 1 status, animal who
are able to experience pain and distress after concluding that largest of the decapods have a
pain system.

Pressure induces different physiologic responses in crustaceans (low metabolic rate, reduced
activity), depending the species and pressure level. Exposure above 7,348 psi (50.6 MPa) is
lethal in many marine animals. At cellular (neuronal) level high pressure induces several
changes, reducing influx of Ca™, inhibiting neurotransmitter release, which affects presynaptic
response. These changes are related 1o high pressure does affect N-type Ca* channels, key
mediators of nociceptive signaling. Nociceptive (high intensity stimuli) mechanism is
associated to pain experience. It is possible to suggest that HPP would not induce pain in
crustaceans, since the inhibition of these channels induced by pressure would lead to an
analgesic response.

Although there is no direct evidence of welfare of crustacean processed by HPP, available
scientific literature suggests that meat extraction by HPP does not lead to suffering during
processing.

ument redocted by es,

Document verified by Carole Tonella, PhD. and Process

Manager
Hiperbaric

Hiperbaric.com
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HIGH PRESSURE PROCESSING

Maresmar (Spain)

maresmar

)

Maresmar presenta en Conxemar

el bogavante Hyperfresh.
Es “la combinacion perfecta
entre negocio y placer” ya que su
presentacion permite ahorrar
tiempo de elaboracion, de
preparacion y espacio de
conservacion y “sabe y resulta
exactamente como el bogavante

fresco vivo”. - <

il
i

BOGAVANTE ENTERO CRUDO Y CONGELADO

COLAS DE BOGAVANTE

PINZA Y CODO
DE BOGAVANTE CRUDOS
Y ENTEROS

CARNE CRUDA DE COLA
DE BOGAVANTE

PRACTICOS ENVASES %
DE FACIL ALMACENAMIENTO - PINZA Y CODO
DE BOGAVANTE

iLa carne es compresible pero la cascara no!

Hiperbaric.com
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HIGH PRESSURE PROCESSING

Schmidt Seafood (The Netherlands)

—

<

PASGALISATION

OYSTER AND LOBSTER
REINVENTED

A cutting-edge approved preservation pro-
cess known s pascalisation makes it pos-
sible to enhance food safety by means of
preservation using water pressure. It allows
food to be kept fonger and also has certain

4 other advantages for chefs and consumers:
f oysters will open withou! having lo use o
knife, and lobster will loosen from the sheil
so that more lobster meat can be used and
be processed raw as well.

Michelin two-star chef Moshik Roth has been
studying the phenomenan of pascalisation for
a number of years and conducted a series of
tests in collaboration wath food design com-
pany Top BY and production company Chez
Pascal BV in Wageningen, The Netherlands,
in order to achieve the very best results, New
opportunities are presenting themselves!

Reactions from chefs of top restaurants are full of enthusiosm:

... @ fuller and more refined texture ... new possibilities for prepa-
ration ... cooking at low temperatuves ... oysters can now also be
grilled... the juices are fully drawn Into the meat ... It glves lobster
a deeper colour ... tastier ... it's now easler to process it raw ...

Hiperbaric.com
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Our equipment on site

Canadian Centre for Fisheries Innovation (Canada)

Minister Dalley with Robert Verge, managing director, Canadian Centre for
Fisheries Innovation during a tour of the centre's High Pressure Processing unit.

http://www.mi.mun.ca/news/title,9905,en.php

Hiperbaric.com
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AZTI-Tecnalia (Bilbao)

La cocina de lo imposible en Madrid fusion Tratamiento de altas presiones para el desarrollo de nuevos producto

Una feria gastrondmica en Madrid nos trae sabores con imaginacidn. limones con sabor a manzana. platos que
cambian de color o lo ltimo para combinar los sabores de un plato y a la vez percibir los olores que nos
inspiran

%)

{? W Twittear (1| (8+1 0| N & | compartir | # (& @9 0 Comentarios

En febrero 2011 en esta revista, Azti- Tecnalia mostré su procesador de altas presiones de 55 litros,
Hiperbarie, ¥ sus buenos resultados. Aqui ampliamos el tema, v nos apartamos totalmente del tratamiento
térmico, que Azti-Tecnalia llaman 'Esterilizacion térmica asistida por presion’.
o -
= -
o di = = -

Fig.2. Procesador de 55 litros de AZTI-Tecnalia.

Hiperbaric.com
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HPP TOLL PROCESSING AND COPACKING

25 tolling companies, 4 technology centers,

30+ machines in total
USA: Millard Refrigeration, Ameriqual, APC, Safepac, Quantum, GL Foods,
Universal Cold Storage, Eddy Packing, HPPFS, Fresh Bev
Canada: Natur+l XTD, CDBQ
Taiwan: Kee Fresh
Benelux: Pascal Processing
England: Deli 24
Italy: SterilParma, Hybartec, Parco ASDI
Spain: APA Processing, MRM, Rodilla, CENTA-IRTA, ITACyL

Hiperbaric.com
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Hiperbaric technology around the world

Thanking all of our customers around the globe

azti) njL kK a@
céldpress

Ocean Choice International . ) \
y: r’l i %4&, W)

can
o ey M3
resherized m
b OODS 4
oLl

SimplyFresco . -
ITOHAM
verfruco @4 .. impon Pulmuone ss],f
C arms
Safepgec ) corr e EJRS

Dlvsynth de aveiro

technologies

~ .‘" ? Prashafruft
FAR; FUJ =FILM universidade @ @) FI'ESSU[EFUO@S‘ ‘. Fonterra

pAIIEIEN HARMLESS HARVEST

Hiperbaric.com


http://www.safepac.biz/
http://fressurefoods.co.nz/

[(=Hiperbaric

GH PRESSURE PROCESSING

You are welcome!

HIPERBARIC S.A.
CONDADO DE TREVINO 6
09001 BURGOS, SPAIN
Téléphone: +34 947 473 874
Fax: +34 974 473 531
Web: www.hiperbaric.com
Email: info@hiperbaric.com

HIPERBARIC USA CORPORATION
2250 NW 84th Ave #101, Doral, FL 33126
Téléphone: +1-305-639-9770
Web: www.hiperbaric.com
Email: info@hiperbaric.com

Hiperbaric.com
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Food Safety and Hygiene, drivers of
production maximisation and cost reduction

Fabrizio Tardioli — Sector Specialist Coordinator Europe
Hygiene Solutions Food Care

WEFTA 2014 SEAFOOD SCIENCE FOR A CHANGING DEMAND, Bilbao 10t June 2014



Sealed Air

Re-imagine”
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WHO WE ARE

Sealed Air creates a world that works
better by re-imagining the industries we
serve. By uniting ingenious ideas and
diverse expertise, we discover new
possibilities and create new approaches
that enhance business and the world we
live in. Where we thrive is transforming
sustainable, end-to-end solutions into
business-changing results.

2014 Sealed Air Corporation . Confidential . All rights reserved.
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How We Deliver Value e

Food Care

2013 Sales: $3.8B » Packaging/Hygiene Solutions
* Engineering Plant Designs

55% of 2013 » Full Range of Equipment/Systems
Adj. EBITDA, excl SARs - Effective resource management, including water and energy

Diversey Care

2013 Sales: $2.2B » Building & Kitchen Care Services
* Infection Prevention
21% of 2013 » Fabric Care
Adj. EBITDA, excl SARs « Consulting Services & Consumer Brands

Product Care

2013 Sales: $1.6B

* Engineered Solutions & Packaging Systems
» Packaging Design & Testing

24% of 2013 » Lean Six Sigma Expertise

Adj. EBITDA « Service & Support

2014 Sealed Air Corporation . Confidential . All rights reserved.
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WE DELIVER

SUSTAINABILITY
INNOVATION
PARTNERSHIP
SHARED VALUE



A Global Network Backed by Local Expertise SealedAir D

Re-Imagine”

OUR PRESENCE
. +50 years
. +40 years

. +50 years Europe
+30 years ME/Africa

. +35 years
@® Packforum® Facility
Design/Testing lab(s)

OUR REACH & SCALE
@ 25,000 Employees

o 138Facilties

@ 62 Country presence

@ 175 Country distribution
@ 56 Labs

2014 Sealed Air Corporation . Confidential . All rights reserved.



Who We Serve SealedAirD

Re-imagine’

Food Care Diversey Care Product Care
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D:I:':hce
HEALTHCAKE

DE.PO'T
< Sy MBB .

SH

TOP 20 CUSTOMERS ACCOUNT TOP 20 CUSTOMERS
ACCOUNT EOR NEARLY 20% DISTRIBUTION ACCOUNTS FOR

FOR APPROX. 25% OF SALES OF SALES; DISTRIBUTION ACCOUNTS FOR APPROX. APPROX. 65% OF SALES
35% OF SALES

Source: Sealed Air Estimates 2014 Sealed Air Corporation . Confidential . All rights reserved.
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Food Care Purpose

We help sustain healthy communities by ensuring the safety
and quality of what people eat and drink by creating
sustainable innovative solutions.

We deliver measureable business results to our partners by focusing
on 4 value drivers for purposeful innovation so that together we can
share in the value created:

O o

FOOD SAFETY OPERATIONAL ' BRAND BUILDING

EFFICIENCY : | /
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Food Safety and Hygiene, drivers of
production maximisation and cost reduction

Fabrizio Tardioli — Sector Specialist Coordinator Europe
Hygiene Solutions Food Care

WEFTA 2014 SEAFOOD SCIENCE FOR A CHANGING DEMAND, Bilbao 10t June 2014
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/ Foad Care
What is Hygiene?

Hygiene comes from the Greek uvyieiviy
(1€xvn) - hugieiné techné, meaning «art of
health».

In ancient Greek religion, Hygeia (‘Yyiecia)

was the personification of health
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Foacl Care
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Foacl Care

Sealed AirD
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Sealed AirD

Foacd Care
Pathogenic bact.: Salmonella/ Staphyl. Aureus /
: : Clostridium Perfr. / Clostridium Botul./ Bacillus cereus
Food Poisoning
Non-Bacterial: Chemicals / Metals / Virus /
Food Born Mycotoxins (mould)/ Fish and Plants
llIness Pathogenic bact. : Listeria/ E. Coli /Campylobacter Ent. /
. Bacillary Dysentery / Typhoid
Food Born Disease
Viruses: Hepatitis A
Chemical Fat rancidity / Enzyme activity FO 0 d Safety
FO_Od Micro-organisms: Spoilage / Bacteria /Moulds & Yeast “Sks |n the
Spoilage
Physical: Freezer burn / Insect infestation F| S h I n d u St I’y

Injury

Allergens
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Hygiene? Cleaning?

Hygiene and effective cleaning are prerequisites required to be able
to produce safe food.

Hygiene may not be a pleasant task though... Most of the time it is
carried out at night and deals with heavy soils, wet environment and
intense labor.

Vs

Diversey



Sealed Air

—
Hygiene? Cleaning?

Hygiene shall not be considered as «something that
happens between two production shifts»...

...but as something that needs do be done correctly and
effectively in order to be able to carry out production
shifts and produce safe food.

1

Diversey
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Food Care

Hygiene? Cleaning?

Hygiene is not only «cleaning» and cleaning chemicals, it is a far more complex matter

that involves:
Hygiene impacts massively on very

sensitive topics like...

« Shelf life of your products

* Brand protection, one of your
main assets to be protected

Personal Hygiene and
Personnel behaviour;

Training

Use of resources like water,
energy, labour; in other
words... sustainability

O

wity

Diversey



The Hygiene Solutions Approach Sesied rD>

Innovation

Optimisation

Standardization

Factory Assessment




Total Factory Cost

Sealed AirD

Food Care

The Hygiene Solutions Approach

e e, W P

CLEANING
FOOTPRINT

Total Cost of Cleaning

COMMON ASSESSMENT
PLATFORM AND TRACKING

OF VALUE

Vg

Diversey

Food Safety

PROGRAMS TO DELIVER
LONG TERM PROJECTS
AND VALUE TO CUSTOMERS
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The Hygiene Solutions Approach

Total cost of
cleaning
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Diversey



Sealed AirD

Food Care

The Hygiene Solutions Approach

O

FOOD OPERATIONAL
SAFETY EFFICIENCY

Sustainability

1 1

Cleaning & Sanitation Cleaning & Sanitation
Chemical Cost Total Cost (water, energy, labour, chem)

wits

Diversey



Sealed AirD

Food Care

Step 1 Step 2 Step 3 Step4
Assessment of current Implementation of Optimization of C&S Water management
situation Diversey™ Programs procedures program
* Assessement of current * Implementation of Diversey On going process to improve food hygiene and reduce
situation solutions in C&S and personal micro risks
* Sanitation effectivity hygiene
« GMP * SOP & Master Cleaning *Operational efficiency * Total water assessement
program *Optimisation of cost of cleaning * Identifying water
* Benchmark - : .
* Training “Water/ eneray reduction consumption reduction
« Standard solutions o 9y
* Engineering

KPI based change mangamentem process

e

Diversey
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How can we create value for you?

R
[T —,

Sealed Air

Food Care

In cod we trust, Packforum, November 14, 2013



' Sealed Aer

Food Care
Total Solutions for fish and aquaculture

* Diversey® Open Plant Cleaning Solutions

. ' Chemical and Equipment range, EnduroPower™, Conveyor Cleaning
Raw MATERALFE A 0T ORY Program, Mid Shift Cleaning Program, UV Disinfection, Fogging, Hand
— - Hygiene, Building Care range.

* Diversey® Cleaning in Place Solutions

CIP Chemical and Equipment Installations, Optimisation, Project
Management

* Diversey® DiverContact™
Direct food contact antimicrobial treatments

Cryovac®
Packaging * Diversey® Process Improvements
Solutions SecureCheck™, SecureCard, iCMS, Listeria Management, ATP monitoring,

Training

* Diversey® Sustainable Solutions
AquaCheck™, EnergyCheck™, GE Alliance

Vs
Diversey



Sealed AirD

Foacl Care

// Energy and Water
Management Solutions OPC — Conveyor Cleaning

- GE Alliance Chemical, Equipment, Disinfection —
Optimisation UV Air and Conveyor
Fogging equipment and
chemical

=
)

emica = ; 2 P = ] 4 g ll"
s(,:tr(;ragel Y ' ‘ - ? ,....nnlllll”ml“ ‘%

and dosing
equipment
systems

Cleaning in Place - - ~
Chemical, = = s ) = [ 2 Food Packaging Materials,

. Equipment, Technical Support
Installations, quip pp

LS < e e Sl TS o eRYOVAC
Wi - > L& \ [ Diversey

)

Validation

test kits - . x L e B Crate washing : |
- products and E— ¢

management - 4N —

systems

Environmental _ . ‘
gL RS -~

Cleaning Chemical
and Equipment



/ ' Sealed Air

SecureCheck™ assessment -

by qualified and certified specialists
Time: ca. 8-24 hours

the module-like questionnaire follows the steps of the food processing

only those processing areas which are available at the individual custome
checked

General questions on Specific sub-sector questions

Customer specific data Risks
Cleaning & disinfection Cleaning & Disinfection
Microbiological checks Personal hygiene
Equipment GMP
% Food safety

Diversey



o,
Raw Material Cold & Frozen Storage ) }
= SealedAr>
aoa ware

Skinning &
Filleting

Thermal Smoking Salting

Preservation | l

Portioning Processing

Gutting

Canning ]

\ Packaging Cold & Frozen Storage End

Product

My

Diversey Dispatch




SecureCheck™ ratio
w Possible risk
u
| Answer: YES | | Answer: NO |

Potential risk might
not be under control

2

Pathogene Food spoilage
Psychrotrophe Yeast & moulds
C&S
", GMP
- - Personal hygiene
DWersey Documentation

Sealed AirD

Food Care



Sealed AirD

it ed Al
SecureCheck™ Solutions package

1. Report

Short analysis

2. Report

Overall analysis and
recommendation



Drobex SC1.pdf
SecureCheck Avicola Crevedia.pdf

edAirD

Food Care

Wi

SECURFCHMECHK

= —

Customer Name _m 1 '-:\-'
Bty & F— b ) A S e e

Customer Address | = T

4 o Py [ Foyrremim ash P g b [y
WPQW ................................................
AssessmentDaste  22Jun20%0 ... -

onom (oh & Proren Wowige - eow Watene

SecureCheck Program

Thes repon describes and summanses the analyss of your production faclity with
regard to potential food safety risks. The assessment 15 camed out in all producson
areds of your facilty by means of a questionname. This repont shows the prefeninary
outtome based an the guestonnaine data gath The quest by will be
further processed in a dedicated website and a fully deladed repon will be
processed within 2 weeks. This fully detailed report will be presented by cur

ep This predi y report details the outcome of the questonnaire
basad on a colowr coding system related (o sk,

L=t
Yelow

I Green

—

Benchmarking

The results of the assessment ane stored in 3 web based database which will make
it possible to benchmark your results aganst our industry average. The data is
treated confidentially and s not accessidle by others.

Ny

Diversey




/ SealedAir

Specific “pathogen combat” programs

« Listeria management program

Control of Salmonella

No “Silver Bullets”!

O

FOOD
SAFETY

Vs

Diversey



Expertise, experience, know how and a
professional approach are needed to effectively
achieve results

SealedAer

Food Care

Ehm, yes...also some chemicals will be required...



SealedAirD

Food Care

Train the
trainer

Implementing Effective
Food Safety Training

Professional
Certification

ie CIEH, FSTP, Classroom

Our team of experts can provide e
an array of professional or tailor- ﬁztg'g:ray'
made training programs to ensure
the right transfer of knowledge
which will drive behavioral change
and the effectiveness of your food

Personal

safety program. Developme
nt and

training

Mobile and
online

learning
and
training

Refresher

O

s courses
FOOD SAFETY

Diversey




Sealed AirD

Foacl Care
emical product Solution example: Enduro Power

Foam Range - Reduced Cleaning Cost

Traditional Chlorinated Foam Enduro Chlor

OOD OPERATIONAL
SAFETY  EFFICIENCY



C:/Users/Fabrizio/Desktop/Wefta Bilbao presentation/ENDUROPOWER v1.mov

\

-
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/ Chemical product Solution example: Sealggégf«}

Enduro Power Foam Range - Reduced Cleaning Cost

(Spain)
The site processes salmon and cod. Trials were carried at
pre-cutting area before moving the fillets into the smoke

chambers.
Reduced Chemical The Result:
Usage '

Ease of Rinse

» Current concentration of chlorinated alkaline product
reduced to 2% from 4% with Enduro Plus

« Total cost reduction of 22%, considering labour,

product and water costs. o

Resource Savings

Vs

- - FOOD OPERATIONAL
Diversey

SAFETY EFFICIENCY


C:/Users/Fabrizio/Desktop/Wefta Bilbao presentation/Diversey_Enduro_Power_Case_Study_Fish_Processing_en-EU_FINAL.pdf

Sealed AirD

Food Care

Engineering solutions for sustainable processing

» Open plant cleaning systems for aquaculture, fishing boats, processing
areas

» Crate washing dosing and monitoring
» UV-C systems for water, belts and environment
» Fryer boil out
* Freezing tunnels
» Automatic Conveyor belt washing systems
* Fogging installations
* Hygienic entrances

Vg

Diversey



- - Sealed Air
Automatic belt cleaning calEe

Automatic system build up from: , i | Pneumatic Control

water pressure booster unit automated mix . Segment Valves

unit to mix water & chemicals zone/
segment valves & piping.

Controller to handle the cleaning
programs application
components spray-bars
& nozzles

Spray Nozzle

Bar Controller

i :
Q% Manual Function Hose Reel
Diversey






Sealed AirD

Food Care

Integrated Hygiene Solutions for Fish Processing:
Spiral Freezer Cleaning

Mo FOOD OPERATIONAL
Diversey SAFETY  EFFICIENCY



/ | SeaiegrD>
Automated Cleaning

Advantages of Automation/Semi-automation

Operators Safety

Control of Cleaning

parameters
ﬂ to get Repetitive results

D Mg FOOD OPERATIONAL
iversey SAFETY EFFICIENCY




Sealed AirD

Food Care

Process Improvements

Increased food

. ~ safety Simplification of
Chemical .
Cleaning and
Control and . .
. Disinfection Processes
Dosing

Maximising processing
capacity, minimising
downtime

Process Automation
and Optimisation

Vs

Diversey



Sealed AirD

/ Foacl Care
Questions?

Fabrizio Tardioli #
Sector Specialist Coordinator “
Europe

Hygiene Solutions

Food Care

fabrizio.tardioli@sealedair.com
Mob.: +39 340 9165344
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-e WEETA 2014 INTEGRITY, AUTHENTICITY AND DIFFERENTIATION OF

SEAFOOD science for a changing demand PRODUCTS
WEFTA 44" WEFTA meeting + 9-11 June 2014 - Bilbao (Spain)

Influence of size on texture properties
of farmed meagre (Argyrosomus regius)

Margarida Saavedra
Teresa Gama Pereira
Ana Grade
Pedro-Pousao Ferreira
Maria Leonor Nunes

Amparo Goncalves

amparo@ipma.pt

Research funded by AQUACOR Project
(PROMAR 31-03-05FEP-003)

a ipma Divison Aquaculture and Upgrading

instituto portugués do mar e da atmosfera De pa rtment of Sea an d M a ri ne Resou rces
Portuguese Institute for the Sea and

Atmosphere, Lisbon, Portugal




Alip.zza  Influence of size on texture properties of farmed meagre

Background

Commercial weight
ranges between 2 =3 kg

Spain
Portugal

WEFTA 2014

mm 34 WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




Aip.zza  Influence of size on texture properties of farmed meagre

instituto portugués do mar e da atmosfera

Previous works: portion-size (800 g) and 1.5 kg

J Low fat content

1 Balanced fatty
acids (w3/w6

ratio)

J Good sensory

acceptance

Which is the best size of meagre?

WEFTA 2014

m 44" WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




Aip.zza  Influence of size on texture properties of farmed meagre

instituto portugués do mar e da atmosfera

FISH

(0800 g
< W 1.5kg

_d25kg

& WEFTA 2014

SEAFOOD science for a changing demand

m 44" WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




Aip.zza  Influence of size on texture properties of farmed meagre

instituto portugués do mar e da atmosfera

Fish Rearing
G i "

WEFTA 2014

SEAFOOD science for a changing demand

m 44" WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




ag@ Influence of size on texture properties of farmed meagre

~ Fish Sampling (N=8) and Ais

 Morphometrics

| ) Texture

- measurements
o ] Sensory
v’ Fat content assessment

J chemical composition < v collagen content

WEFTA 2014 _ v Fatty acids profile

SEAFOOD science for a changing demand

m 44" WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




Alip.zza  Influence of size on texture properties of farmed meagre

Texture Measureaments — TA.XTPlus
J Texture Profile Analy5|s (TPA)

\/Raw f|IIets WL
v Blocksof 4x 4 x2 c |

R

v’ Load cell: 30 kg (2194‘N)

v Compression plate 75 ml%;
v’ Speed: 2mm/s | /.\

v’ 40 % compression |

& (P75)

i

0
Time (sec)




Alip.zza  Influence of size on texture properties of farmed meagre

Histological Analysis [ Fish Steak at 1st ray of dorsal fin

v’ 2 Samples 0.5 cm thickness

(]

4 1s 16 1

v’ Fixed 10 % buffered formalin

pukid. 12 13 1

v’ Dehydrated in alcohol; Immersion in xylol

v" Included in paraffin

v 2 serial sections of 7 um were

stained in haematoxylin and eosin

v Muscle cellularity was determined using

an Image Analysis System, Image )

WEFTA 2014

SEAFOOD science for a changing demand

m 44" WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




Alipezza  Influence of size on texture properties of farmed meagre

Sensory Evaluation

v’ Steamed cooked fillets

v’ 8 Panellists
** 30 — 60 years old

**60 % women

v’ Line scale 12 cm

- - Attribute Intensity
| |
| |

Absent Very
Intense

WEFTA 2014

m 44" WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




Alip.zza  Influence of size on texture properties of farmed meagre

Results — Texture properties
Hardness - raw fillets

N
vy Results from literature
| b Tukey Test p=0.073 A
0+ 9 =
] ab —
d
100+
] (27) (27) (21) *
80 - o S =
60 - o BN B D
40 - o BN B D D
20 - o R B D B B .
0, T T T T T T T T — T |
* Standard 800g 15 kg 2.5 kg Meagre Meagre  Salmon Seabream Yellow
- Meagre (December 2013) wild 2.5 24 kg 1.7 kg 03-05 Grouper
deviation ke ke 0.5 kg

& WEFTA 2014

SEAFOOD science for a changing demand
WEFTA 44" WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




@Q@ Influence of size on texture properties of farmed meagre

Results
Sensory properties
Intensity (cm)

800g 1.5 kg 2.5 kg

* Standard deviation O Fatness O Succulence O Firmness

& WEFTA 2014

SEAFOOD science for a changing demand
WEFTA 44" WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




Aip.za  Influence of size on texture properties of farmed meagre

instituto portugués

Results — Muscle cellularity 40 X
NN VSRR TS
. ".',Cv & .A"':'-.’av‘ \F 1~
X el “‘ 2D VD, %a0’s
VS8, a?iNs 95,8

i

< 3x104 mm?2
[1—3[x103mm?

< 3x104 mm?2
[1 =3[ x103mm?

.‘ [1 =3[ x103mm?
> >3 x10 3 mm?

PN WEFTA 2014
SEAFOOD science for a changing demand
APy a0 WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)




Aip.zza  Influence of size on texture properties of farmed meagre

Future work

~

1800 g
1.5 kg
Jd25kg

f

v"Muscle
Analysis =<

S

WEFTA 2014

m 34 WEFTA meeting - 9-11 June 2014 - Bilbao (Spain)

~ Summer

1 wild meagre 2.5 kg

cellularity

v Texture



aipma

instituto portugués do mar e da atmosfera Influence Of Size On texture prOpertieS

Portuguese Institute for the Sea and

Atmosphere, IPMA IP - Lisbon, Portugal Of farmed meagre (ArgerSOmUS reglus)

(]

THANK YOU FOR YOUR
ATTENTION!

amparo@ipma.pt

Divison Aquaculture and Upgrading

Department of Sea and Marine Resources

WEFTA 2014

SEAFOOD science for a changing demand

WEFTA 44" WEFTA meeting + 9-11 June 2014 - Bilbao (Spain)




On site and r?fpid tuna
authentication system

Miguel Angel Pardo
mpardo@azti.es

WEFTA 2014

WEFTA 44" WEFTA meeting + 9-11 June 2014 - Bilbao (Spain)

ozti)



On site and rapid tuna authentication system SUMMARY

Importance of commercial tuna species

Canning industry

On site and rapid authentication system

a7 |)' WEFTA2014

te.cr" d | a WEFTA 44" WEFTA meeting + 9-11 June 2014 - Bilbao (Spain)



On site and rapid tuna authentication system

Importance of commercial tuna species

FIGURE 4
World tuna catch in total (left panel) and by ocean (right panel), 1950-2007

pre—% {1y e

[
World 41 o Ndizn
il 1A EE— Facific
g D . 25%
{ =¥ hil 3 o
: =
4 =
5 -
£ 0 21 saw—
— 3 i E
- =
1 4
2 -
1 - 0
1950 1960 1970 1980 1990 2000 1950 1260 1970 1980 1990 2000

Plata: The pie chart in the right panel represents the average share by orean for the pericd 2001-2005.
Source; FAQ and RFMO databases.

a7 i)‘ WEFTA2014
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On site and rapid tuna authentication system

Importance of commercial tuna species

FIGURE &
Catch (in thousand tonnes) of major tuna species by ocean, 1950-2007

J00 1
ATLANTIC 2000 pACIFIC INDIAN
EE|

o FFT
—

1500 -

I TF

£00 ¢

1000
200 ¢
200

og r
100 ¢

1 L 1 1 0 [ —
950 1950 1970 1980 1990 2000 1950 190 1970 1980 1990 2000 1950 1960 1970 1980 1990 200C

Source: FAD and RFMO databases.

a7 I)' WEFTA2014
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On site and rapid tuna authentication system

Importance of commercial tuna species

a7 |)' PN werazois

teCn d | 2 WEFTA 44™ WEFTA meeting + 9-11 June 2014 - Bilban (Spain)



On site and rapid tuna authentication system

Importance of commercial tuna species

Canning industry

On site and rapid authentication system

a7 |)' WEFTA2014

teCn d | 2 WEFTA 44™ WEFTA meeting + 9-11 June 2014 - Bilban (Spain)



On site and rapid tuna authentication system

Canning industry

Two ways of receiving tuna suppliers:

mllnrumn i

H lliwntl ::11]“‘"1' pebint i

aztiy 2
SEAFOOD science for a changing demand
tecnalia | WEEL

44™WEFTA meeting + 9-11 June 2014 - Bilban (Spain)



On site and rapid tuna authentication system

Canning industry

L

Yo VA t | A WEFTA 2014
SEAFOOD science for a changing demand
tec r" d | a 44" WEFTA meeting + 9-11 June 2014 - Bilbao (Spain)



On site and rapid tuna authentication system

HOW CAN INDUSTRY IDENTIFY THE LOINS
TO KEEP TRACEABILITY?

9zt )‘ WEFTA2014

te Cr-l a | a WEFTA 44™ WEFTA meeting + 9-11 June 2014 - Bilban (Spain)



On site and rapid tuna authentication system

HOW CAN INDUSTRY IDENTIFY THE LOINS
TO KEEP TRACEABILITY?

[
& WEFTA 2014
SEAFOOD science for a changing demand
A meeting + 9-11 June 2014 - Bilbaa (Spain)

tecnalia e



On site and rapid tuna authentication system

HOW CAN INDUSTRY IDENTIFY THE LOINS
TO KEEP TRACEABILITY?

o FRAREREY ALY Ll L — & T
'I]'\'Li IATCAGCCTUGO AT OO A
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TAGCATI'CGCCTOGCATCGOOMA. %l
GTCCTCGGUCAGTCCTGCCTTCT AMA s
ATTCGCCTCETATTGGOGAN CLOCCY
METTTECGECAGT AGH hl GOCTCGCATION
SCTCECATTGGGATCCCTY u ‘G GO
"TCGTBTTGGGBGIU 'lf GGCG 1 “TGCCTY
TBECBTTCGCClCGCthLth(i Wu}

AGCATCAGCCTCGCATTCCCAT CLUTL { Tt o
AGTAGCATCAGCCTCGCAT {‘G{;hh(ﬂ :
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On site and rapid tuna authentication system

HOW CAN INDUSTRY IDENTIFY THE LOINS
TO KEEP TRACEABILITY?

On site and rapid tuna
authentication system

a7 )‘ PN werazois

tecnalia

WEFTA 44" WEFTA meeting + 9-11 June 2014 - Bilbao (Spain)



On site and rapid tuna authentication system

On site

AZE] )‘ WeFTA2018
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On site and rapid tuna authentication system

WEFTA A4™ WEFTA meeting + 9-11 June 2014 - Bilban (Spain)
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On site and rapid tuna authentication system

gPCR
Chronometer

T
-

! Hairdr
[ \ yer
Reactives Micropipettes
j WEFTA 2014
SEAFOOD science for a changing demand

WEFTA A4™ WEFTA meeting + 9-11 June 2014 - Bilban (Spain)
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On site and rapid tuna authentication system

Sampling

-

DNA Isolation

2

Analysis by gPCR

a7 I)' WEFTA2014

te.cr"' 4 |a WEFTA 44" WEFTA meeting + 9-11 June 2014 - Bilbao (Spain)




On site and rapid tuna authentication system

Sampling

25-50 mg

a7 |)' WEFTA2014

te.[': r‘l 4 | a WEFTA 44" WEFTA meeting + 9-11 June 2014 - Bilbao (Spain)




On site and rapid tuna authentication system

DNA Isolation

Lysis

Centrifugation |

EtOH Precipitation

Centrifugation I

EtOH Washing 20-
Drying

Rehydrating

ozt Yy 0,1-0,2mg DNA WEFTAZ01

tt‘:‘-cna | |a AL WPLY 44" WEFTA meeting -+ 9-11 June 2014 - Bilbaa (Spain)



On site and rapid tuna authentication system

Analysis by gPCR
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On site and rapid tuna authentication system

Analysis by gPCR
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On site and rapid tuna authentication system

Analysis by gPCR
| — —

a7 )‘ WEFTA2014
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Demonstration Project for use and
valorise discards of the Basque
offshore fleet

June 11th 2014, Bilbao
Susana Etxebarria

setxebarria@azti.es

t ‘
a teZCﬂaH! : O www.azti.es 6/29/2014
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VALORPESC PROJECT: INDEX
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VALORPESC PROJECT: CONTEXT

Funded by the Basque Government and European fisheries fund (EFF)
/
St 1 1 A
\ cfp-reformwatch.eu/
2008 > 2012
(Meanwhile there has been a Common Fisheries Policy reform)

The new CFP does away with the wasteful practice
of discarding through the introduction of a landing
obligation. To allow fishermen to adapt to the
change, the landing obligation will be introduced
gradually, between 2015 and 2019 for all
commercial fisheries (species under TACs, or under
minimum sizes) in European waters.

%fw@aﬁ\ Necember L0

aLZ||; I f www.azti.es 6/29/2014



http://cfp-reformwatch.eu/
http://cfp-reformwatch.eu/
http://cfp-reformwatch.eu/
http://cfp-reformwatch.eu/
http://cfp-reformwatch.eu/
http://cfp-reformwatch.eu/

VALORPESC PROJECT: OBJECTIVE

S yAN )l www.azti.es 6/29/2014
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VALORPESC PROJECT: RESULTS

‘i Diagnosis and detailed inventory of discards of the Basque offshore fleet with discharged
port in Ondarroa

Study of valorisation alternatives from economic, technical and market point of view

Total amount of discards 100 Fish-meal and fish oil

Species with high interest

(Atlantic horse Fish pulp and surimi

Pet-food (no muscular

mackerel, Atlantic 64 .
fraction)
mackerel, Blue
whiting)
Fish-meal and fish oil
Minority species 29 Biogas
Pet-food

Invertebrate 7 Calcium carbonate

Chitosan

Table 1. Availability of discards as raw material for different uses

*Based in 52 weeks/year (average made with confidential data provided by UIM AZTI from 2004 to 2007)

o7 t,l )l www.azti.es 6/29/2014
tecnalia



VALORPESC PROJECT: RESULTS

Potential value Final value
. . o
Potential use Yield rate (%) (euro/keg) (Euro)
SURIMI 16 2 1.644.480
FISH-MEAL 22 0,6 1.052.832
FISH OIL 5,5 0,8 350.944
BIOGAS 325 kwh/Tn 0,042
COMPOST* 50 0,025 28.525
CHITOSAN 4,8 800 21.292.800

Table 2. Potential product sourcing and final value to be obtained

Taking into account:
* Availability of discards as raw material for the different uses

* Quality and composition of discards in relation to their uses

e Potential product sourcing and their obtaining value

Two feasible valorisation alternatives for unwanted catches were studied:

) HIGH QUALITY FISH MEAL (animal feed)
AZLI)  wwwasties FISH PULPS-SURIMI (human consumption) 612012014



VALORPESC PROJECT: RESULTS

}_,Two pilot trials to test the viability of the alternative HIGH QUALITY FISH MEAL.:

PILOT TRIAL 1: Species caught during 24 hours fishing trip in the southern part of the Bay of
Biscay (Bottom pair trawl)

Exhaustive analysis of the infrastructures and human resources needed for storage and
classification of discards on board

Viability of the alternative that fulfilled these characteristics:
v'Minor modifications on board

v'No extra work for crew
v'Simple but profitable use

Picking up unwanted species in insulated bins of 0.6 m3 (500 kilogram of fish
1) located in the cold room

o |z|t I )- www.azti.es 6/29/2014



VALORPESC PROJECT: RESULTS

HIGH QUALITY FISH MEALS (Provisional layout)

I, WP 8 L -| -BCETE WP 15 L.

E— e e o ki - .
/ﬂﬁ ' = ’-E?_ 2 * E?g‘&a CTA. PRINCIPAL
. T
TR AE\ "-\_\H‘\H
@EAR\ d
"/

Bins of 0,6 M3

Conveyor belt for fish downloading to the sea

Classification desk

EEEEEEEESN On side sloped conveyor belt to the cold room



VALORPESC PROJECT: RESULTS

PILOT TRIAL1
Objective fish spices: Blue whiting/Hake
Discards picked up: Smashed Blue whiting

~y
~

-
-
-
7 IO

;’Technical and organizational aspects \\\

/ Cold storage of the fish
! Logistics to pick up the fish at port and sent it to valorise
\

* Legal aspects

Classification of species (Atlantic horse mackerel)
Quotas

\ Economics (Valorising company/OPPAOQ)

&, Logistics costs P

N Drice of the fish
& S ’

y -
y -
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Data-loggers to measure T2 of the
fish along the value chain
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VALORPESC PROJECT: RESULTS

<
\ All landings species must be quantified in the logbook
(REGULATION (EC) No. 2847/93) and deducted from
¢ the quota (REGULATION (EU) No 57/2011
<\ gf

ATLANTIC R

Available quota

the total discards of the offshore fleets)
Simple classification of species

aZ t,' 7- www.azti.es 6/29/2014 10
tecnalia



VALORPESC PROJECT: RESULTS

PILOT TRIAL 2: Experiment with species caught along the French coast during one week fishing

trip (Bottom otter trawls, demersal species fishery)

Objective species: Hake
Discards picked up: Common dragonet Callionymus lyra (no quota species)

OBJECTIVE: To carry out and adjust a protocol to valorise discard of a single fish species

-

a7z t | y www.azti.es 6/29/2014 11

tecnalia



VALORPESC PROJECT: RESULTS

On board Cold storage at port
until valorising compan

pick them up

At port (loading
isolated bins)

At port
(downloading
discards to be

Reception of raw
material for
production of high
quality fish meal

aZ t,' 7- www.azti.es 6/29/2014 12
tecnalia



VALORPESC PROJECT: RESULTS

aZ t |7- www.azti.es

tecnalia

6/29/2014
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VALORPESC PROJECT: RESULTS

FISH PULPS FOR HUMAN CONSUMPTION
MAIN OBJECTIVE: Study the technological feasibility to develop high value
products from Atlantic horse mackerel pulps

Two product lines with different shapes and sizes have been carried out:

Fish product stuffed with marinara sauce into pellets of fish
Fish product bilayer laminated with marinara sauce

Fish products in pellet form have a 76% by weight in fish mass (external layer) and a
24% in marinara sauce

aLZ[t | j www.azti.es 6/29/2014
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VALORPESC PROJECT: CONCLUSIONS

Profitability: Both manufacturing fish pulp and high quality fishmeal are viable for use and
valorisation of unwanted catches. The support of the company that manufacture the
fishmeal makes profitable this activity.

Capacity for the use of unwanted catches: For the full valorisation of discards is necessary to
adapt properly the offshore fleet.

The model used to exploit and valorise discards is unigue and individual to each fleet.

Fish classification: Manual classification is effective for one spices, blue whiting and common
dragonet in this case. For mixed species, these must be counted and classified, so we propose
more advanced systems to classify them, such as artificial vision.

Legal aspects: Proposal of Dual controlled quota (2012). There is a quota for each discard
spices with potential to be used. Thus we avoid return to the sea unwanted catches that will
hardly survive once on board. Requirement: this secondary activity does not become core
business!

o Zt I f www.azti.es 6/29/2014 15



NEXT CHALLENGE

The landing obligation will be introduced gradually, between 1%t January 2015 and 2019
for all commercial fisheries (species under TACs, or under minimum sizes) in European
waters.

It will be a great challenge for fishermen to compliance with Article 15. Landing
obligation of the Common Fisheries Policy reform (Regulation EU N2 1380/2013 of the

European Parliament and the Council of 11 December 2013).

Landing Obligation encourages improving selectivity, fleet behavioral changes and
developing new marine products.

Real and feasible solutions are needed by fleets to get adapted on time to this new
regulation.

The approach to discard reduction and valorization should be taken including all
variables affecting the fishing activity from extraction to the port.

o7z t | www.azti.es 6/29/2014



Work team
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Mikel Basterretxea Saioa Ramos IfAaki Oyarzabal Raquel Llorente Jose Mari Ferarios

Ya=Y t .
v a é:n Sl !, ) setxebarria@azti.es

Jaime Zufia Alberto Gonzalez de Zarate

A

Jon Ruiz
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The LIFE iISEAS Project
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* BUDGET - Total: 3,866,342 €; % EU Co-financing: 1,919,325 € (49,79%)

* DURATION -> Begins: 01/07/2014 Ends: 30/06/2018 (48 Months)
e BENEFICIARIES:

» Coordinating Beneficiary:

AGENCIA ESTATAL CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS
(CSIC) — INSTITUTO DE INVESTIGACIONES MARINAS

CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

> Associated Beneficiaries:
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/// CESCA

INSTITUTO
ESPAROL DE
OCEANOGRAFIA

S
e’ Talleres JOSMAR, S.L.

Centro Tecnolégico
del Mar -
Fundacién CETMAR

Centro de
Supercomputacion
de Galicia - CESGA

Universidad de
Santiago de
Compostela

Instituto Espanol

de Oceanografia -

IEO

Organizacion de
Productores de Pesca
Fresca del Puerto y
Ria de Marin

Talleres Josmar, S.L.
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« Discards are one of the most important issues in fisheries, both
from an socio-ecocomic and environmental point of view.

or is that
portion of the total organic material of
animal origin in the catch, which is
thrown away or dumped at sea for
whatever reason. It does not include

plant materials and post-harvest waste
such as offal”

Food and Agriculture Organization of the UN

# It is a fact that any fishing operation has an unavoidable
percentage of discards, from long-liners (2-10%) to trawlers (up
to 90%), for a total of up to 7 millions of tons/year of discards.




Why LIFE iSEAS

REASONS FOR DISCARDING

Economic

Existence of little or no
market for some species

and/or sizes j

The need to maximise the
quantity of other
marketable and more
valuable species

The preference for larger
specimen of the same
species (high-grading)

Exceeding quotas for a
particular species in mixed
fisheries

g
Sizes (MLS).

Captured undersized
specimens are unmarketable
and, therefore, they must be

discarded

Existence of protected
and, therefore,
unmarketable species

Technical

Poor selectivity
characteristics of the
fishing gear deployed.

The multi-species nature
of some fisheries
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* Discards constitute a purposeless waste of valuable marine resources
which plays an important role in the depletion of marine populations.

* Ecological adverse impacts:

a) Changes in the ecosystem and in the overall structure of trophic webs take
place.

b) Discarding of juveniles of target species results in a future reduction of spawning
biomass.

c) Discarding of mature specimen of target species inmediatelly reduces the
spawning biomass of the stock.

** Socio-economic adverse impacts:

a) Fish which is killed without contributing to the income to the sector will not
contribute to the income in the future either (non-discarded fish will be a resource
in the future).

b) Fishing industry is affected in the longer term since it is dependent on a healthy
marine ecosystem.



Article 15

Obligation to land all catches

7 “All catches subject to catch limits, and in

the Mediterranean also catches subject to

minimum landing sizes as defined in the

Annex to Regulation (EC) No. 1967/2006,

caught during fishing activities in Union
waters or by Union fishing vessels outside
Union waters in waters not subject to third
countries’ sovereignty or jurisdiction, in
the fisheries and geographical areas listed
below

except when used as live bait.”

R

« Discards are considered as an unacceptable waste of resources
and a New Common Fisheries Policy has been set up by the
European Commission to mitigate and prohibite them.

Final compromise draft Regulation of the European Parliament and of the Council on the Common
Fisheries Policy (14.06.2013)

(a) At the latest by
01/01/2015

Small pelagic fisheries; i.e. fisheries for mackerel, herring, horse

mackerel, blue whiting, boarfish, anchovy, argentine, sardine, sprat;

Large pelagic fisheries; i.e. fisheries for bluefin tuna, swordfish, albacore

tuna, bigeye tuna, blue and white marlin;

fisheries for industrial purposes; i.e. fisheries for capelin, sandeel and

Norway pout;

salmon in the Baltic Sea.

For species defining the fisheries in fisheries in Union waters of the Baltic At the latest by

Sea for species subject to catch limits other than those covered by (a) o1/o1/2015

above.

for all other species in fisheries in Union waters of the Baltic Sea - those Mot later than
ies subject to catch limits other than those covered by point (a). 01/01/2017

[I]TheNorthea At the latest from 1

fisheries for cod, haddock, whiting, saithe®; Norway lobster; common sole
and plaice; hake; Northern prawn;

(i) North Western waters
fisheries for cod, Inddocl(,whlling saithe; Norway lobster; common sole
and plaice; I'Isheries for hake:

(iii) South Western waters
fisheries for Norway lobster; common sole and plaice; hake;

(iv) Other fisheries for species subject to catch limits.

January 2016 for
spedes defining
the fisheries and
not later than
1 January 2019 for
all other species




Why LIFE iSEAS

2019 - 2020
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* In this new legal framework defined by the new CFP, the pursued
objectives are:

# Reduce/Eliminate discards (by improving fishing gears selectivity, avoiding
non-targeted species zones or seasons).

* Make the best possible use of discarded biomass in a sustainable manner
and avoid its waste, also reducing the costs derived from shortage the
storage capacity in the vessel.



Why LIFE iSEAS

ADDED VALUE
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Previous work to LIFE iSEAS

Bl OTECMAR

,FA“?*

LIFE Programme - EU (2005-2008) LIFE Programme - EU (2008-2012) INTERREG IVB (Atlantic Area
Programme) - EU (2009-2012)

IM-CSIC,  CETMAR,  IFREMER, IPIMAR, ~Autoridad  m-cSIC, CETMAR, IEO, IPIMAR, CESGA, Autoridad
Portuaria de Vigo, Espaderos del Atlantico, HRG, S.L. Portuaria de Vigo UEB-UBO, CSIC, MNHN, IPIMAR, Technopole-Quimper,
Université de La Rochelle, Irish Seaweed Centre,

Université de Nantes, IFREMER, Indigo Rock, CETMAR,
NET, S.A.




The BE-FAIR Project

enign and nvironmental riendly Fish Processing Practices to Provide dded Value a

nnovative Solutions for a esponsible and Sustainable Management of Fisheries

MAIN OBJECTIVE: Development and implementation of an effective and
integrated management system both on board and on land in order to

recycle and reuse the waste produced by the fishing industry, including
discards and by-catch.

WASTES VALORISATION MARKET
(/ «Classification
; ' ‘ | *Conservation
Environmenta | Processing 1 A
objectives objectives I FASEEEEabicctives L —_— —
|
|
Efficient | Analysis of the |
. : \
management of \ possnble"::,v;(s)cesslng‘ ‘ Production of

discards and sub- J

|
products s

| components of
il % %
‘ high commercial

Maximization of interest

the yield of the |
processes ‘

A

and quantification
of materials

Characterization }

Flexibilization of |
design/operation of |
the plant I

Market demand |
analysis

and problems

[‘ utilities
consumptions

Minimization of \

.

. Processing Processing
|

\
Associated costs I “
\ ; industries
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The BE-FAIR Project

e

Ifremer

e

“Ifremer

PROYECTO BE-FAIR

PROYECTO BE-FAIR

PROTOTIPO DE COMPACTACION DE DESCARTES Y DESECHOS DE PESCADO A BORDO CON LINEA DE TRATAMIENTO DE EFLUENTES

PROTOTIPO PARA LA OBTENCION DE ACEITES DE PESCAD@

FISH OIL EXTRACTOR

El proceso que se propone pal
de los higados de estas esp Los descartes, capturas accesorias y desechos del procesado del
pescado a bordo constituyen la materia prima del proceso, que es

transformada mediante dos etapas principales consecutivas hasta su

reduccién a una torta deshidratada y un efluente con DBO reducida:

1. Tras la evisceracion a bordo,
del higado del resto
(proceso relativament
> 2. Introduccién del higado en la pica
3. Almacenamiento intermedio de lo$
¥ ) Se puede incorporar una camisa ca
depdsito (hasta 60°C) para mejorar €
Dispondra de un control de llenado para
la siguiente etapa de centrifugacion por lote
4. Centrifugacion del triturado, obteniéndose el aceite
transparente por la parte superior y un residuo acuoso

con restos de tejido en la inferior,

5. Almacenamiento del aceite extraido en g
plasticos, sin aire y adicionando previa
deshidratantes y antioxidantes &=

1.- Cortado y prensado hasta conseguir una torta final cuya
reduccién en volumen permite minimizar las necesidades de espacio
y de energia para su almacenamiento.

2.- Un tratamiento de los efluentes mediante etapas
consecutivas de microfiltracion, centrifugacion y ultrafiltracién
tangencial que permitan obtener como productos finales
un concentrado (retenido) rico en materia organica,
una fase oleosa y un filtrado de carga organica reducida
que pueda ser vertido directamente al mar.

La construccién de esta planta piloto se enmarca
dentro del proyecto europeo BE-FAIR. Esta permite
el compactado y prensado de los residuos de origen
pesquero y el tratamiento posterior de los efluentes

del proceso.

En el marco del proyecto BE-FAIR se ha
desarrollado un equipo mecanico para la obtencién
de aceites de pescado a partir, mayoritariamente,
de higados de tiburén.

Sus principales unidades se presentan
- a continuacion:

Las etapas principales del proceso son:

Proyecto financiado por el programa LIFE
de la Comunidad Europea BE-FAIR

Proyecto financiado por el programa
LIFE de la Comunidad Europea




The BE-FAIR Project
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PROYECTO BE-FAIR PROYECTO BE-FAIR
PROTOTIPO PARA LA OBTENCION DE CONDROITIN SULFATO (CS) A PARTIR DE OTOTIPO PARA LA OBTENCION DE GELATINAS A PARTIR DE PIELES DE PESCADO

La gelatina se obtiene a través de la hidrélisis
del coldgeno, que es la principal proteina presente
en las espinas y en la piel de los peces, El proceso
considerado para obtener este producto con valor

afnadido a partir de las pieles puede resumirse

en los siguientes pasos:

El proceso considerado para la obtencid
de cartilago de pescado se puede resumir efy

. AAAAS
1. Tratamiento con agua caliente de los re
del cartilago obtenido.
2. Hidrolisis enzimética del cartilago. ; Y vovw
i residuo solido y el hidrolizado clari
: 3. Tratamiento hidroalcohdlico alcalino del
v v vy con precipitacién de condroitin sulfato y soluB
de proteinas en el sobrenadante a fin de obtener I3
- deseada del producto final. "
4. Redisolucién y neutralizacién del sedimento y separaci®
por centrifugacion del residuo proteico insoluble.
5. Concentracién mediante ultrafiltracién, seguida de
diafiltracion para eliminar el contenido salino y los restantes
solutos de bajo peso molecular.
» =% 6. Secado del concentrado y molienda.

1. Lavado de la materia prima empleando
sucesivamente sosa, acido sulflrico y acido citrico,

= " 2. Extraccion, en la cual las pieles se tratan con
agua a 40-50 °C durante 8 horas + 1 hora extra de
tratamiento a alta temperatura (80 °C).

3. Purificacion del producto utilizando una unidad
o= de ultrafiltracion o un evaporador+secadero. El objetivo
es alcanzar la humedad deseada para el producto final.

» 4, Molienda.

proyecto BE-FAIR se ha desarrollado

piloto multipropésito que integra

proceso de obtencion de gelatina

ir de pieles como la produccion e
sulfato a partir de cartilago de pescado

En el marco del proyecto BE-FAIR se ha
desarrollado una planta piloto multipropésito que
integra tanto la produccién de condroitin sulfato
a partir de cartilago (mayoritariamente de raya)
como |a obtencion de gelatinas de pescado.

us principales unidades se enumeran
a continuacion:

Sus princiaples unidades se presentan b AR,
a continuacion:

Project funded by the LIFE financial

Proyecto financiado por el rama
instrument of the European Community BE-FAIR V! por el prog|

LIFE de la Comunidad Europea




The FAROS Project

Integral Networking of ishing Sector ctors to Organizea esponsible, ptimal and
ustainable Exploitation of Marine Resources

* MAIN OBJECTIVE: To define an efficient and optimal discards management
network of actors involved in the fishing activity by exploiting the existing
synergies between them.

1 « Catch Composition D. 3
OFFER (REAL TIM!;)—:: » Catch Composition Data

AL TIME)

Catch Composition Data
(REAL TIME)

---------

--------

4 « In-land Agents needs requirements
DEMMAND (REAL TIME)



The On-Board FAROS Technologies

o on-line identify volume and To transmit this

types/fractions of species well-structured data to land
with higher levels of discards for the considered fleets

BIOMASS ESTIMATOR RTBOX SY57TEN|
OPTICAL SYSTEM (BEOS)

* The BEOS system integrates machine vision technologies, optical information processing and feature extraction by
means of nonlinear modeling based on artificial neural networks. The steps in the characterization methodology
are: 1) Image capturing = 2) Pre-processing = 3) Body shape information extraction = 4) Color modeling = 5)
Species classification and Biomass estimator.

NEURAL NETWORK FOR
SPECIES IDENTIFICATION

o

63 HIDDEN NEURONS

CORRECT
IDENTIFICATION

IMAGE FROM BEOS ) ) . 87%

COLORIMETRIC ALGORITHMS Atlantic Horse Mackerel 88%

92%

* The percentage of correct discarded species identification and mass ;::
estimation is up to a 90% and 98%, respectively. 93%

a3%



The FAROS MGN Environment

land (to the data Navigation Devices

information is pre-processed and sent to
management servers) by making use of the RED BOX system. RED BOX SCHEME % \
§
2 28588
Based on this data, a fully-operative global operation network aiming & : gor /1P socket
an efficient management of discards has been developed. This is the e H —s
s-o called FAROS- Management Geoport-al Netw?rk (MGN). It is a real- seos % y core SERVERS
time web environment based on information flows exchanged > \ A
between fleets (generated by BEOS and RED BOX) and in land agents. s =
" er Web Service

Request / Response

The idea is that the fishing fleets, acting as OFFER, will know the DEMAND
(from processing/valorizing industries) for all the biomass captured during a
campaign, generating a market exit to discards.

Finally, the data obtained on-board is the base of developed predictive
models of fishing areas for characterization/estimation of discarded

volumes. — Catch probability

visor de Masps: | @

P—— FSl (Fishing
Suitability Index)

http://www.farosproject.eu/

FSI ranges from -1 to 1. For a given species, area, time

Such real-time models aim: il - e iors
a) To know the health of the mar,'ne resources. L e FSI = 1 means 100% catch probability amd no discards.
% FSI > 0 means higher probability of catch than discard.
) FSI < 0 means higher probability of discard.

b) To perform a spatial rating of the fishing areas.
c) To plan in advance (in port) fleet’s future activity, minimizing discard levels, fishing pressure, other negative

environmental impacts (like fuel consumption) or legal restrictions over stocks while maximizing their profit.



The LIFE iSEAS Paradigm

biomass in a more
- optimal/efficient way,
increasing the socio-economic
benefits.

Demonstration Character
It is possible to demonstrate the
validity of the  proposed
approach to guarantee the
sustainability of fisheries only by
including on it:

1. Accurate data of discards
types, volumes and fishing
zones.

Problems  related to
management of discards.
Technical procedures to
obtain more  specific
products.

Socio-economic  aspects
related to the different
steps in the value chain.

LIFE iSEAS



The LIFE iISEAS Objectives

The is to demonstrate that a sustainable scenario (in terms of biological and socio-

economic indicators) of the EU fisheries is possible through the enhancement of the real

emonstrate the environmental and socio-
mic impacts/benefits of the new
ment model

ully operative in-
n facility for
(the iDVP)
To take real time
decissions over
fishing activity

To perform more
selective fishing
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The LIFE iISEAS Objectives
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The LIFE iISEAS Expected Results

A complete assessment of the actual situation of discards issue lect , o
on the socio-economic implications/impacts that the new CFP will have on the fishing sector.

A system able to perform the work of a human observer (identifying class/quantity of
discarded/target catch) on-board but without interfering the normal activity of fishermen: the
iObserver.

A data and metadata model and a complete range of OGC services (Open Geospatial Cosortium)
for acquired discards information integrable on a fish discards SDI, satisfying INSPIRE Directive.

A powerfull modelling tool to analyze the spatio-temporal conditions of considered fishing areas
in terms of discards/stock status.

A real pilot service located on the Port of Marin facilities (Galicia, NW Spain) to valorise, manage
and trade discards landed: the iDVP.

An exhaustive analysis of the environmental and socio-economic impacts of proposed solutions
over all fishing sector agents as well as over the whole region (Galicia), paying special attention
on capacity building for better management/reduction of discards.



LIFE iISEAS Actions

o

» A1, Drivers and incentives for discarding: socio-
economic implications and quantification of discards
in target fisheries.

¢ C1. Monitoring of impacts of the
project

vy

A 4 A 4

B1. Definition and testing of an iObserver.
B2. Development of a fish discards SDI.

MMM\

B3. Optimization of the fishing activity monitorin
towards the sustainability of resources.

[\ |

B4. Definition of a real fully operative on-board and in-
land pilot facility for discards valorization and
management.

TE(_HNICAL

¢ C2. Environmental and socio-economic)
impact assessment of proposed
solutions )

¢ D1. Diffusion, demonstration and |
dissemination

o D2. After-LIFE+ Communication |
Plan

¢ E1. Management, coordination
and information to the EC

S

¢ E2. Networking with other similar )
LIFE+ Projects

vy

~

¢ E3. External audit
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aip czza [@PORTO

INSTITUTO DE CIENCIAS BIOMEDICAS ABEL SALAZAR
instituto poertugues do UNIVERSIDADE DO PORTO

mar ¢ da atmosfera

An estimation of marine underutilized species and
coproducts available in Portugal

Irineu Batista (IPMA), Paulo Vaz-Pires (ICBAS),
Raquel Coimbra (ICBAS)

Work developed in the project:

“Development of innovating biomedical products from marine

lsatl "¢._marmep
resources valorisation” — MARMED X

2007-2013 Atlantic Area Programme
Promote transnational entrepreneurial and innovation networks

44th WEFTA Meeting, 9-11th June 2014, Bilbao, Spain
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J INSTITUTO DE CIENCIAS BIOMEDICAS ABEL SALAZAR

instituto poertugues do UNIVERSIDADE DO PORTO

mar ¢ da atmosfera

OBJECTIVES

« Compilation of published data on fish discards in
fishing boats and withdrawals and rejections in fish
auctions.

- Evaluation of the available coproducts from fish
processing industry.

2/17
44th WEFTA Meeting, 9-11th June 2014, Bilbao, Spain
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INSTITUTO DE CIENCIAS BIOMEDICAS ABEL SALAZAR
instituto poertugues do UNIVERSIDADE DO PORTO

mar ¢ da atmosfera

EVALUATION OF THE AMOUNT, DISTRIBUTION AND
QUALITY OF AVAILABLE COPRODUCTS

The following data collection instruments were used:

« Questionnaires sent out by email or fax
« Standardized interviews
« Document analysis (scientific papers, reports, etc.)

3/17
44th WEFTA Meeting, 9-11th June 2014, Bilbao, Spain
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J INSTITUTO DE CIENCIAS BIOMEDICAS ABEL SALAZAR

instituto poertugues do UNIVERSIDADE DO PORTO

mar ¢ da atmosfera

Discards of European hake

European hake

(Merluccius merluccius)
1600

1200

Discards (1)
(0]
o
o

400 |

0 | | |
2002 2004 2006 2008 2010 2012

—eo— Crustacean fleet (t) —=— Demersal fleet (t)

4/17
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Discards of chub mackerel

Atlantic chub mackerel
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Discards of blue whiting
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Discards of sardine

Demersal fishing fleet
Sardine (Sardina pilchardus)
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Discards of boarfish
(A typical underutilized species)

Boarfish
(Capros aper)
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Discards of elasmobranch species

Crustacean fleet

Other frequent elasmobranch species discarded:
« Rabbit fish - Chimera monstrosa

» Brown ray — Raja miraletus

» Thornback ray — Raja clavata

* Blonde ray — Raja brachyura

» Spotted ray — Raja montagui

* Cuckoo ray - Leucoraja naevus

Demersal fishing fleet

Discards of smallspotted catshark in 2011 — 111, 3 t

10/17
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Discards of elasmobranch species

Crustacean fleet
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SHO - Blackmouth cat shark
Galeus melastomus

SHL - Smooth lanternshark
Etmopterus pusillus

]

SYC‘ Smallspotted catshark
Scyliorhinus canicula

1117
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Discards in the trawling fleet (2009)

Species Demersal fish fleet  Crustaceans fleet Total

(t/year) (t/year) discards
(t/year)

Blue jack mackerel 2024 167 2191

(Trachurus picturatus) (30.5 %) (6.7 %)

Horse mackerel 4 775 779

(Trachurus trachurus) (0.06 %) (15.2 %)

Bogue 342 - 342

(Boops boops) (5.1 %)

Atlantic mackerel 264 - 264

(Scomber scombrus) (4.0 %)

Triglidae 145 - 145
(2.2 %)

Henslow’s swimming-crab 120 11 131

(Polybius henslowi) (1.8 %) (0.4 %)

In brackets is the percentage of discards from each trawling fishing fleet

Other species discarded: Pout (Trisopterus luscus), trumpet fish (Macrorhamphosus scolopax),
Octopidae, silver scabbardfish (Lepidopus caudatus) 19/17
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Withdrawals and rejections in the fish auctions
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Main destination of coproducts:
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CONCLUSIONS

* Data available on discards on board fishing vessels is limited and the estimates
should be improved;

® Data on coproducts from the processing industries are underestimated;

* A better estimation of the available coproducts could be achieved by
multiplying these values by a factor between 2 and 3;

* The estimation of discards on board and coproducts is an endless job (variability
of co products available, unavailable official data on fish co products, high

number of small enterprises).

16/17
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Thanks for your attention
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Seafood processing by-
products as potential
sources of inhibitors of
Proline-specific proteases

Oscar Martinez Alvarez, Pilar Montero,
Carmen Gomez-Guillén

N E@N Institute of Food Science, Technology and Nutrition (ICTAN, CS]C

CSIC). C/ José Antonio Novais, 10, 28040, Madrid, Spain ===



6.4 million tonnes

Crustaceans in the market (2012)




> 2.4 million tonnes

Squids captured in 2012



40-60 %

Squid waste




Total weight of wastes
from squid and shrimp
processing - Similar to
the weight of more than...

500 Eiffel towers!!!!
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Protease

Protein

Protease

Protein

=l PROTEIN HYDROLYSATES

Technological Bioactive
Emulsifier Antioxidative Inhibiting activity: ACE, PO, DPP-IV

Foaming Antimicrobial Joint-regenerating



Prolyl oligopeptidase Dipeptidyl peptidase-4
(Post-Proline cleaving enzyme, PO) (DPP-1V)

Involved in neurological disorders Involved in type-2 diabetes

Involved in blood pressure control

Could protein
hydrolysates from

'\‘? shrimp or squid wastes
#" / inhibit PO and/or DPP-IV
|l W@ activity?

Polgar, L. (2002). Cellular and Molecular Life Sciences, 59(2), 349-362.



Raw materials used
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Squid Souté pik shrimp Whiteleg shrimp
(Illex argentinus) (P. notialis) (L. vannamei)
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Gonads Muscle trimmings  Muscle trimmings Whole shrimp




What was done?

Hydrolysis Heating Filtering  Freeze-drying . . .
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Analyses
- Hydrolysis Degree (DH, %)
- DPP-IV inhibiting activity (IC50, pug N/mil)

- PO-inhibiting activity (IC50, pg N/ml)
- Molecular Weight profile (Da)




The best and worst DPP-IV/PO-Inhibiting hydrolysates
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The best and worst DPP-IV/PO-Inhibiting hydrolysates

Whiteleg shrimp Southern Pink shrimp
DPP-1V Inhibiting activity DPP-1V Inhibiting activity
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Relationship among variables (PC Analysis)

RAW MATERIAL
Squid gonads Squid muscle S. P. shrimp ~ W. shrimp

IC50 (DPP-1V) and DH = = =
IC50 (PO) and DH =

IC50 (DPP-IV) and IC50 (PO)

DH and MW
* DH: Hydrolysis Degree and MW: Molecular Weight




Best hydrolysates?

DPP-IV-inh. activity | PO-inh. activity

Squid gonads Trypsin lzyme G

Squid muscle Alkaline protease lzyme AL

S. P. Shrimp muscle Alkaline protease lzyme AL
Trypsin

Whiteleg shrimp Peptidase Esperase

Trypsin and Izyme AL
Different effect on DPP-IV- and PO-activity

“

Importance of Hydrolysis Degree



Main conclusions

Main conclusions

The enzyme used is very important to
achieve good results

Good PO-inhibitors = Bad DPP-1V inhibitors
Mainly those obtained with Izyme AL

Higher DH - better DPP-IV inhibiting ability
REGARDLESS OF THE RAW MATERIAL
USED




The best hydrolysates:




DPP-IV-inhibiting activity of the digested hydrolysates

m Squid gonads (Trypsin)

® Squid muscle (Alk protease)
= S. P. shrimp (Alk protease)
m S. P. Shrimp (Trypsin)

= Whiteleg shrimp (Peptidase)

Non-digested Digested with
gastrin/pancreatin

Main conclusions

Gastrointestinal digestion may increase DPP-IV-inhibiting potency

DPP-1V inhibiting molecules (digested samples) = 2-4 residues?




PO-inhibiting activity of the digested hydrolysates
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® Squid gonads (Izyme G)

IC50

® Squid muscle (Izyme AL)
= S. P. shrimp (Izyme AL)
= Whiteleg shrimp (Esperase)

Non-digested Digested with
gastrin/pancreatin

Main conclusions

Gastrointestinal digestion may negatively affect PO-inhibiting activity

PO-inhibiting molecules (digested squid gonads hydrolysate) - 3-4 residues?




Main conclusions

Enzyme used - Important to achieve good results
Good PO-inhibitors = Bad DPP-IV inhibitors Mainly with 1zyme AL
Higher DH - better DPP-1V inhibiting ability

Gastrointestinal digestion increases DPP-IV-inhibiting potency

DPP-1V inhibiting molecules in digested hydrolysates—> 2-4 residues?
Gastrointestinal digestion may negatively affect PO-inhibiting activity
PO-inhibiting molecules in digested squid gonads hydrolysate - 3-4 residues?

Thank you
for your attention

oscar.martinez@ictan.csic.es
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