m Finanziato - Ministero . ;-n';.

dall'Unione euro pea t % dell’Universita BB Laliadomani .

NextGenerationt - e della Ricerca b T i ugrltech
National Research Center for
RS AR

Predicting fillet lipid composition of
Oncorhynchus mykiss using different
statistical tools

F Tiezzi, L. Pulido-Rodriguez, G. Secci, G. Parisi
University of Firenze, Department of Agriculture, Food, Environment and
Forestry (DAGRI), Via delle Cascine 5, 50144 Firenze , Italy

}E giulia.secci@unifi.it

19-5"% Sept. 2024, Florence, Italy



HEMTH BENEFITS o5

P oTE.S
He.R;k+ HealH

QooST
BraiN
Functionv

Improves
BoNE
HealTH

May ..

PP-.EH‘EN‘i‘

A DI-ID

GHMREN
0 182,
\" 4

EuHANces
EYESigHt

—

Ophmzes
sKinv Hea L+H

Fight
coancer

https://wholeheartfamilyme

Value has placed on Long Chain
Polyunsaturated Fatty Acids
(LC-PUFA) of the n-3 series due to
their beneficial effects on human
health



Food Grams per serving
ALA DHA EPA

Flaxseed oil, 1 thsp 71.26
Chia seeds, 1 ounce 5.06
English walnuts, 1 ounce 2.57
Flaxseed, whole, 1 thsp 2.35
)OSaImon, Atlantic, farmed, cooked, 3 ounces 1.24 0.59
)OSaImon, Atlantic, wild, cooked, 3 ounces 1.22 0.35
)QHerring, Atlantic, cooked, 3 ounces* 0.94 0.77
Canola oil, 1 thsp 1.28
)0 Sardines, canned in tomato sauce, drained, 3 ounces* 0.74 0.45
Fish iS the main SOurce ()f LC— > Mackerel, Atlantic, cooked, 3 ounces* 0.59 0.43
. )0 Salmon, pink, canned, drained, 3 ounces* 0.04 0.63 0.28
PUFA and recommended intake Soybean oil 1 bsp 0.92
dOS@S are pfOVided )OTmut, rainbow, wild, cooked, 3 ounces 0.44 0.40
Black walnuts, 1 ounce 0.76
Mayonnaise, 1 tbsp 0.74
Oysters, eastern, wild, cooked, 3 ounces 0.14 023 0.30
)QSea bass, cooked, 3 ounces* 0.47 018
w Edamame, frozen, prepared, % cup 0.28
i Shrimp, cooked, 3 ounces* 0.12 012
: Refried beans, canned, vegetarian, = cup 0.21
i Lobster, cooked, 3 ounces* 0.04 0.07 0.10
)‘Tuna, light, canned in water, drained, 3 ounces* 0.17 0.02
)6Tilapia, cooked, 3 ounces* 0.04 0.11
f Scallops, cooked, 3 ounces* 0.09 0.06
)‘Ccd, Pacific, cooked, 3 ounces* 30.10 0.04

)‘Tuna, yellowfin, cooked 3 ounces* 0.09 0.01




Clear role of the diet in

determining FA profile of
fish flesh

Arcimboldi Giuseppe, Testa composta con pesci,



H Other

Micro ingredients

m Carbohydrate sources

m Vegetable oils

I Vegetable protein sources
Marine oils

® Marine protein sources

Salmon Salmon Salmon Salmon Salmon Salmon Trout 2020
1990 2000 2010 2012 2013 2016

Aas et al., 2022 https://doi.org/10.1016/j.aqrep.2022.101317




We trust in the possible transition
towards a sustainable aquaculture and
fillet quality is our main expertise, thus

we worked to develop new
sustainable diets in which marine or
vegetable ingredients are cut-off
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173 observations (animals)
60 tanks
20 diets
5 diet groups as defined by protein source
5 random diet groups

Golden standard;
Vegetal proteins;
Alternative animal proteins;
Alternative microbial proteins;
Commercial diets.

Aquafeeds were characterized for their chemical
composition, and ingredient abundance;

FA profile of both aquafeed and fillets was obtained by
gas-chromatography




The impact of different dietary factors
was tested; there were:
- “aa”: Ingredients
- “bb”: Crude Protein, Crude Lipids
- “cc”: Lipid composition, single FA
- “dd”: Lipid composition, groups of FA

These sets of variables were used as
predictors

The model used was a linear regression of the filet lipid
component on the dietary factor:

fillet = feed + block + error

where ‘fillet’” 1s the fillet fatty acids (e.g. n-3 PUFA), ‘feed’ is the
fixed effect of the chosen dietary component (e.g. Crude Protein),
‘block’ is the random effect of the tank (i.e. physical tank), ‘error’
is the random residual error (i.e. the fish).

One-way ANOVA was constructed based on the results from the
mixed model.

All  combinations of fillet lipid components and dietary
components were tested, each combination represents a single
‘run of analysis’.



- Multiple Linear Regression (MLR)
- Partial Least Squares (PLS)
- Random Forest (RF)




Prediction using three different models: - Multiple Linear Regression (MLR)
- Partial Least Squares (PLS)
- Random Forest (RF)

Four cross-validation were utilized:

1. WITHIN-PROTEIN + 3. WITHIN-PROTEIN + ACROSS- 4. ACROSS-PROTEIN + ACROSS-DIET +

WITHIN-DIET + WITHIN-TANK DIET + ACROSS-TANK ACROSS-TANK
One diet per protein source are One protein source is assigned to validation.
assigned to validation. o All tanks, all diets, all protein sources appear
2. WITHIN-PROTEIN + o All protein sources appear in tramning. 11 training,

WITHIN-DIET + ACROSS-TANK o Five replicates, one per random diet o Five replicates, one per diet group ad defined
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“aa”: Ingredients; “bb”: Crude Protein, Crude Lipid; “cc”: Lipid composition, single FA; “dd”: Lipid composition, groups of FA
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“aa”: Ingredients; “bb”: CrudeProtein, Crudelipid; “cc”: Lipid composition, single FA; “dd”: Lipid composition, groups of FA
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“aa”: Ingredients; “bb”: CrudeProtein, Crudelipid; “cc”: Lipid composition, single FA; “dd”: Lipid composition, groups of FA















Finanziato - Ministero N
dall'Unione europea i » dell’Universita ',E‘ [Laliadomani .
NextGenerationt ~& " edella Ricerca R ugrltech

ational Research Center
chnology in Agriculture

- ‘Thank you for your kind
' attention

This study was carried out within the Agritech National Research Center and received funding from the European Union Next-GenerationEU
(PIANO NAZIONALE DI RIPRESA E RESILIENZA (PNRR) — MISSIONE 4 COMPONENTE 2, INVESTIMENTO 1.4 — D.D. 1032
17/06/2022, CN00000022). This manuscript reflects only the authors’ views and

opinions, neither the European Union nor the European Commission can be considered responsible for them.



	Predicting fillet lipid composition of Oncorhynchus mykiss using different statistical tools
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25

