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OUTLINEOUTLINE

•• RoleRole of of sensorialsensorial perceptionperception on on feedfeed intakeintake

regulationregulation

•• PreviousPrevious experimentexperiment –– feedfeed palatabilitypalatability

•• EffectEffect of flavours on of flavours on acceptabilityacceptability of of canolacanola

mealmeal



SensorialSensorial perceptionperception and and feedfeed intakeintake

regulationregulation



Morton et al., 2006; Forbes, 2007; Villalba and Provenza , 2007

Intake & Preference Control ModelsIntake & Preference Control Models

Chemical

Physical

Association

Innate

Preference

Learned preference



Davis and Smith, 1988

Short term controlShort term control

Rate of eating (licks/3 min) of maltose solutions (mice)

0.006 M
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0.8 M

1.6 M



Thomas et al., 2007

Long term controlLong term control

Effect of flavored water

21-wk trial, 24-doa, 58-kg calves

1) Unflavored control water

2) Orange-flavored water 

3) Vanilla-flavored water



PalatabilityPalatability in in sheepsheep

(Mereu (Mereu etet al., 2009)al., 2009)



Previous experiment: palatability of feedsPrevious experiment: palatability of feeds

66--min min palatabilitypalatability teststests on 14 on 14 differentdifferent rawraw materialsmaterials ((mostlymostly concentratesconcentrates))



Previous experiment: palatability of feedsPrevious experiment: palatability of feeds

66--min min palatabilitypalatability teststests on 14 on 14 differentdifferent rawraw materialsmaterials ((mostlymostly concentratesconcentrates))



EffectEffect of flavours on of flavours on acceptabilityacceptability of of canolacanola mealmeal

ObjectiveObjective

to enhance the acceptability of 

unpalatable feeds by altering their 

oronasal-sensorial profile through 

the addition of flavours



MaterialsMaterials and and methodsmethods

AnimalsAnimals

• 14 female “Sarda” lambs

- BW: 21.0 ± 2.3 kg.

- Age: 135 ± 9 days

- Days after weaning: 95 ± 8 days

• 14 multiparous dry “Sarda” ewes

- BW: 49.6 ± 4.2 kg -

- Age: 4 ± 1 year

- BCS:  3.0 ± 0.2



MaterialsMaterials and and methodsmethods

• Training period (9 d): 6 min palatability tests with barley

meal

•Experimental period (14 d): 6 min palatability test with

canola meal + flavours

•Experimental design: 14x14 Latin square (14 treatments)

• Basal diet: ryegrass hay and barley meal+urea

• Daily routine:

• 7.00:   Collection of feed refusals of basal diet

• 8.00:   Beginning of palatability tests

• 12.00 and 17.00: Supply of the basal diet



Animals were adapted to the “palatability test”

1) to voluntarily enter an individual pen with a manger 

containing two steel bowls with 100 g of barley meal
each

2)  to stay there for 6 minutes for the palatability test 

3)  to leave the pen and go to an adjacent collective pen at 
the end of the palatability test. In that pen the animals 
received ryegrass hay ad libitum

Material and Material and MethodsMethods: : Training Training periodperiod (9 (9 daysdays))



6 min. test

EXIT

HAY

EWES

LAMBS

200 g ground barley

Basal diet

12.00 AM 

17.00 PM

8.00 AM

THE PALATABILITY TEST 

STARTED 1 h AFTER 

COLLECTING OF BASAL 

DIET ORTS

M & M M & M -- PalatabilityPalatability teststests



Sweet flavoursSweet flavours

1 Sweet taste product with stevia, licorice and fenugreek notes.

2 Sweet taste product with licorice and fenugreek notes.

3 Sweet flavour and taste with anisic and toasted notes of licorice.

4 Sweet flavour and taste characteristic of natural sugar beet molasses.

5 Sweet flavour and taste with pleasant orange note characteristic of juice.

6 Sweet flavour and taste with pleasant apple note.

7 Sweet flavour and taste with pleasant creamy coconut and vanilla bottom.

8 Saccharine free sweetener nucleus.

Umami and other flavoursUmami and other flavours

9 Savoury taste product.

10 Fresh onion flavour with a savoury fraction.

11 Pleasant combination of cereals notes with slight toasted character.

12 Combination of fatty and roasted notes characteristic of argan oil.

13 Herbal flavour with bitter alfalfa note.

Material and Material and MethodsMethods



Material and Material and MethodsMethods: : statisticalstatistical analysisanalysis

Y= µ + αi + βj + γi + εijk

µ = mean

αi = fixed effect of feed

βj = fixed effect of animal

γi = fixed effect of time

εijk = random error

Tukey P < 0.05

General Linear Model applied to a Latin square design



ResultsResults

Intake of barley meal during the training period



ResultsResults: : DMI by ewes

Treatment effect: P<0.001

a, b P<0.05

a

b

b

a



ResultsResults: : DMI by lambs

Treatment effect: P > 0.1
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ResultsResults: : EWESEWES

Canola meal only (DMI = 61.3 g)

CM+ flavour 5 (DMI = 52.6 g)

y = 11,58x - 19,05

R
2
 = 0,85
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y = 3,17x + 56,45

R
2
 = 0,09
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CM+ flavour 12 (DMI = 65.1 g)



Control   Flavor

Rate (%)        100        108
R2 .62         .84

ResultsResults

Ewes fed canola meal or canola meal with flavour n. 5
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ResultsResults: : LAMBSLAMBS

y = 4,94x + 9,23

R
2
 = 0,52
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y = 3,14x + 32,54

R
2
 = 0,21
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Canola meal only (DMI = 38.6 g)

CM+ flavour 2 (DMI = 35.1 g)

y = 3,79x + 21,46

R
2
 = 0,21
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CM+ flavour 12 (DMI = 41.1 g)



ConclusionsConclusions

Both for lambs and ewes, the DMI in the 6 min test increased as the 
experiment progressed  

• The animal can adapt to consume an initially unpalatable feed if
given time to do so

• Ewes: DMI during the last 4 days for treatments 2, 3, 4, and 5 was 

higher (up to 40%) than that of the unflavoured canola meal and 

of the other treatments

• Lambs: not clear effect of flavours; lack of experience? 



• Addition of some flavours (mostly sweet based), increases the 

homogeneity of the behavioural response. 

Lambs: r2 treatment 2 = 0.52  vs r2control= 0.21 

Ewes: r2 treatment 5 = 0.85   vs r2control= 0.55

Representing respectively a 148% and 54% reduction in unexplained 

variation

ConclusionsConclusions



Flavour 12

• Highest numerical DMI both in lambs (41.1 g) and ewes (65.1 g), 

• A response that appeared innate and non-adaptive

Flavour 5

• Highest rate of DMI increase

• A response that appeared learned and adaptive

ConclusionsConclusions



Thank you !


