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Harvesting, handling practices and pwcassin:\
of bluefin tuna captured in the trap fishery:
possible effects on thefleshiquality;

Piero Addis, \

Dipartimento dil biologia Animale ed Ecologia=UniversitatdiNeagiiari = taly,

ICCAT — GBYP Trap Symposium -  Tanger, May 23-25, 201 |



QVERVIEW: RISTORY OF TUNA COMMERGE

The international commerce of BFT dates back to the
5t century B.C.
Phoenicians established a number of colonies along the
Mediterranean coast in the vicinity of saltpans
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QVERVIEW: RISTORY OF TUNA COMMERGE

The eating of tuna has been closely connected with the advancement of
conservation methods:

! viscera

* Garum (from the Greek word garos) derived from flesh, blood and

* Salt, for processing tuna and prepare Dry tuna

. * Olive oil, for Tuna in oil conservation

. * Freezing



http://upload.wikimedia.org/wikipedia/commons/8/8e/Garum_Mosaik_Pompeji.JPG

*The tuna commerce was improved considerably with the
development of rapid transportation, packaging and chilling i
to the demands of foreign market




OVERVIEW: market considerations
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THE CONCEPT OF QUALITY FISH OR FRESH FISH
What buyers Look for !

EMPYRICAL FACTORS
translucence, transparency, tissue texture, smell, fat content

| |
\ ]

|




THE CONGEPT OF QUALITY FISR OR FRESH FISH

Determinants of Fish Quality




O AND EFFEGT OF TRENS N FISH

Primary Responses
e.g., increases in corticosteroid and

Chemical Stressors catecholamine hormones |

e.g., contaminant and alterations in neurotransmitter

pollutant exposure activity
low oxygen /

acidification

Secondary Responses

e.g., metabolic changes (increases
! in glucose, lactate; decrease

in tissue glycogen)
. cellular changes (increased
P hys:caf HSP production)
Stressors osmoregulatory disturbance
e.g., handling E___> (chloride, sodium, water
capture ) balance)
confinement changes in hematological
transport features (hematocrit,
leukocrit, hemoglobin)
& changes in immune function
features (lysozyme activity,

antibody production)

Perceived Stressors\ Tertiary Responses
e.g., stimuli evoking startle e.g., changes in whole-animal
response performance characteristics
presence of predator (growth, swimming capacity,
disease resistance)
modified behavioral patterns
(feeding, aggression)
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CAUSE AND EFFECT OF STRESS

GAFFING




CAUSE AND EFFECT OF STRESS




CAUSE AND EFFECT OF STRESS:




CAUSE AND EFFECT OF STRESS:

CHILLING




Results can be useful for: -

—

Trap Managers, Fishermen, Wholesaler ...




FIRST I195UE

How is the physiological response of
bluefin tuna

- bﬁf@f&‘ the ﬁShing Phase (no-stress condition)
and

- Zl'f:‘:f:‘f the ﬁshing (stress condition) ?



EXPERIMENTAL DESIGN: blood sampling

HR N

Death chamber k The west chamber



EXPERIMENTAL DESIGN: blood sampling

A\

tate (the Lift or Mattanza; n = 14)
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ANALYS1S OF BLOOD SAMPLES

(ng/ml) was determined using a
diagnostic ELISA immunoenzymatic kit

(DRG® Cortisol ELISA).

(Mmol/ml) was determined using a
diagnostic kit (BM-Lactate, Roche Diagnostics)

(mg/dL) by the chemistry analyzer
MINDRAY-BS 120 (Mindray Medical
International Ltd).



ANALYSIS OF DATA

* Data were analyzed using descriptive statistics
plotting box and whiskers plots (mean * S.D.)

* Student’s t-test (0 = 0.05) considering the
experimental condition “No-stress Vs. Stress”

conditions.



SECOND I5SUE

* Does colour of muscle changes Before
Vs. After fishing ?

* Does colour of muscle chang
landing ?

... and after defrosting (for c



AFTER THE MATTANZA

N
2 Landln

- 5 ,\t
e

“ 77 pod

4. Evisceration

6. Freezing-Defrosting (for cannery)



EXPERIMENTAL DESIGN: muscle sampling

FRESH SAMPLES (n = 48)

Time | (90) Time 2 (180") Time 3 (240))




EXPERIMENTAL DESIGN: muscle sampling

DEFROSTED SAMPLES (n = 16)

Time | (90) Time 2 (180") Time 3 (240))




ANALYSIS OF MUSCLE: methods

Tuna — Box (self-made using FOREX®)
%o fluorescent lights of 12WV with a 5.000K color temperature
"High resolution Digital Camera (12M pixel)

Alternative: Konica-Minolta Handle spectrophotometer K400



ANALYSIS OF MUSCLE: methods

High resolution pictures (~500K JPEG format)

Pictures|were standardized (white balance)




ANALYSIS OF NUSCLE: methods gy

-Tracing of ROI (region of interest) of slices by Picture Color Analyzer (Otaka, 2002)
-Calculation the number of pixels for three monochromatic channels, RGB

-Percentage value of the surface was calculated using: total area/(pixel*255) considering
a scale from 0 = white and 255 = black.

-Percentages of R, G, B on the overall pixels is:
Rp=R/(R+G+*B); Gp=G/LR_-I-,G‘FB), Bp=B/(R+G+B),

@ Picture Color Analyzer

" Color Space: RGB
(Red, Green, Blue)



ANALYSIS OF DATA: methods @

ANOVA was performed to test the hypothesis that the variability of

percentage of channels Rp,Gp, Bp differed over the three time intervals
(90’ — 180’ — 240’) fo_r Fresh and Froie,n g{(perlments

Two-way ANOVA (a = 0.05) was applled to test for differences FreshVs.
Frozen experiments

Data were processed using Brodgar v2.6.6 (Highland Statistic Ltd. UK).







FIRST 19SUE: hlood stressors accumulation

W



FIRST 19SUE: hlood stressors accumulation




FIRST 19SUE: hlood stressors accumulation




HRST ISSUE b\ood slressors accumulahon

Student’s t- test showed 5|gn|f|cant
differences for all pairwise comparisons
Cortisol: Before Vs. After;
Glucose: Before Vs. After;

Lactate: Before Vs.After




SECOND ISSUE
Colour changes in muscle

&’ e




SECOND ISSUE: colour changes in muscle

There is no; 5|gn|f|cant difference
~of flesh™ wlor
Before/After stress state of
Mattanza




SECOND [SSUE: colour changes in muscle
FRESH TUNA

Drop of chanel RED
Enhance of chanel GREEN and BLUE
ANOVA (P < 0.05)



SECOND 13SUE: blood stressors accumulation

DEFROSTED TUNA

%nhance of RED, steady GREEN, decrease BLUE
ANOVA no-significant (P > 0.03)



Equivalent Colour Scale (ECS)

FRESH TUNA

T2 Id

T1
CARDINALE ROSSO
MOLTO MOLTO GRIGIO
PALLIDO PALLIDO

R=93
G=79
B=70




Equivalent Colour Scale (ECS)

FRESH TUNA .
(keep at environmental temperature)

79 =8 1 =81 =76
79 =84 =84 =89
104 =96 =99 =96

T7
GRIGIO GRIGIO GRIGIO

=79 =76 =73
=86 =86 =86
=96 =99 =99




Equivalent Colour Scale (ECS)

DEFROSTED TUNA
(keep at environmental temperature)

INDACO
MOLTO GRIGIO GRIGIO GRIGIO
PALLIDO

R=73
G=79
B=10

R=84 6 924
G=79 9 719
2 B=96 9 86

GRIGIO

926
79
8 4




Equivalent Colour Scale (ECS)

* This Labeling is “no-subjective”

* Could be useful in the qualitative inspection of
tuna

* It is useful to verify freshness (Time)

* To avoid food scams (which generate diverse
values of RGB)



Malpractices: red-color




bAY3ING FLASH WITH GARBON MONOXIDE

Modified Atmospheric

Processing and Packaging
of Fish

Filtered Smokes, Carbon Monoxide,
& Reduced Oxygen Packaging

W. Steven Otwell

Hordur G. Kristinsson

Blackwell Miurat dalabas
") Pubhing Viurat Q. Balabas

EDITORS




CONCLUSION

Bluefin tuna is a high quality species and much prized




CONCGLUSION

Good Fishing Practices = Higher Quality

|) reduction of the level of hyperactivity of tunas before the mattanza;
2) bleeding the specimens instantly and chilling them rapidly on-board
3) reducing transfer time from the trap site to the factory

4) adopting relative quality rank-colouring for labelling specimens is a
useful tool for fresh market.



Manaement:QUOTA




EXPEDIENT STRATGIES

/HIGHER QUALITY PRODUCTS ATTRACT HIGHER\

PRICES AND THESE MEANS HIGHER RETURNSTO
MANAGERS, AND PAYMENTS FORTHE CREW

A 4

g THIS ISAN EXPEDIENT STRATEGY INTHIS A

“NICHE” TUNA FISHERY TO MITIGATE THE
EFFECTS OF QUOTA REDUCTION
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