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Conclusion & future workIntroduction & Aim
ÁSeveralplant by-products, from agriculturaland food industry, are safe and

suitable for use in ruminant nutrition, providing nutrients and bioactive
compoundswith potential beneficialeffectson animalhealthandwell-being,
feedefficiencyandqualityof products.

ÁAlmondhulls(AH),whichconsistof the greenouter coveringof the almond,is
availablein severalregionsof the world.

ÁIn Portugal,about 14304t of shelledalmondsare producedannuallyand it is
estimatedthat AHrepresent52%of the total freshweightof fruit.

VTheobjectiveof this study wasto explore the utilization of AHin

ruminant nutrition , promoting the exploitation of this local feed

resourceandthe sustainabilityof the meat production systems.

Results

Material and Methods

Chemical Composition

Sample collection Analytical determinations

Parameter Mean SD

Drymatter* (%) 51.6 6.10

Crude protein (% DM) 6.4 8.82

Ether extract (% DM) 0.9 0.17

Sugar (% DM) 27.9 3.79

Crudefiber (% DM) 13.9 0.70

NDF* (% DM) 24.8 2.98

ADF* (% DM) 18.3 1.95

ADL* (% DM) 6.0 0.93

Total ashes(% DM) 10.7 0.99

Phenolic compounds*
(mg GAE/g DM)

34.63 16.47

in vitro Digestibility

Fatty acids

*DM: dry matter; GAE: Gallic Acid Equivalents; NDF: Neutral detergent fibre; ADF: Acid detergent fibre; 
ADL: Acid detergent lignin; SD: Standard deviation.

ÅAlmond hulls collected in Alentejo 
Region of Portugal

VAlmond hulls are safe and suitable for animal feed and
nutrition .

VAlmond hulls contain high sugarcontent (28%of DM), high in
vitro organicmatter digestibility and low to moderate levelsof
cell-wall content.

VSourcebioactive compoundswith potential beneficial effects
on animalhealth and well-being,feed efficiencyand quality of
products.

Futurework:

VUseof Almond hulls in nutritional strategiesto improve the
fatty acid compositionand the oxidative stability of ruminant
products.
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Total phenols and Antioxidant activity

Extraction of Bioactive Compounds 

Antioxidant activity

FRAP assay ABTSωҌ assay
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Total phenols
(Folin-Ciocalteuassay)

Fatty acids

LysineĄ 9.16

AsparticacidĄ 7.53

Glutamicacid Ą 5.20

TotalaminoacidsĄ 43.76

Antioxidant activity

Assay Mean SD

FRAP** (mg Fe/g DM) 122.45 66.50

ABTS** (mg TROLOX/g MS) 86.77 51.27

Mean SD

Organic matter digestibility (%) 57 4.3

Dry matter digestibility (%) 60 4.4

Energy digestibility (%) 52 4.5

Amino acids

The most abundant amino acids (g/kg DM)

Quantified by  gas 
chromatography (GC-FID)
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**Ferric reducing antioxidant power; ABTS: TroloxEquivalent Antioxidant Capacity; 
SD: Standard deviation

Quantified by  gas liquid 
chromatography (HPLC)

SD: Standard deviation

Deproteinizationprocedure
One-step transesterification 

procedure 
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