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Lupinus is a genus of flowering plants (Fabaceae).

Its development has been promoted by the
selection of varietieswith a very Ilow
alkaloid content which has increased its use in
animal feed10.11,

The genus includes 182 species mainly native of
North and South America, cultivated Iin West
Europe and in Australia, and to a lesser extent in
countries surrounding the Mediterranean basin.
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Lupinus in animal nutrition

Among grain legumes, lupin species (Lupinus spp.) could
represent a suitable alternative protein source in both
monogastric and ruminant feeds:.

Monogastrics
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Quinolizidine alkaloids
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Environmental conditions

v Field trial: Four genotypes of Lupinus albus L. [two recently
released varieties (Volos and Luxor) and two ecotypes from Southern
Italy (Ecotype F and Ecotype G)] were sown in a medium-textured
loamy soil in Southern Italy (Calabria, Italy);

v Experimental design: randomized block, 3-time replicated, with a
single plot of 8 m?;

v Seeds were harvested between May and June, according to the
physiological maturity of the different ecotypes

Agronomic traits

v Seed yield (SY) and the thousand seed weight (TSW) were determined
by harvesting plants within the two central rows in each plot.



Volos
Extraction of Alkaloids

Luxor
Alkaloids extraction were carried out according literaturel415 Ecotype G
Ecotype F
Lupinus albus L.
y 7 11,13,16
Analysis of Alkaloids ﬁa mple preparatioh
v Identification: HRGC/MS, EI mode (Shimadzu TQ8030
HRGC-MS/MS, Shimadzu, Milan, Italy) N
v’ Column: SLB-5MS (30 m x 0.25 mm, 0.25 uym; L x I.D., | Quinolizidine alkaloids
dp) Extraction ‘
v' Quantification: I.S. method (Caffeine 0.5 mg/mL) (LOQ: ,
Centrifugation
0.1 mg/Kg) ‘
v Data acquisition: GC-MS Solution Software (Shimadzu, k Purification /

Italy)
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Statistical analysis

v All data were statistically analysed by one-way ANOVA to assess the
genotype effect according to the experimental layout.
v Means were separated by the Tukey HSD test (p = 0.05)




Figure 1: Seed yield of four genotypes of Lupinus albus L.
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a,b: p < 0.05.



Figure 2: Thousand seed weight of four genotypes of Lupinus albus L.
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a,b: p < 0.05.



Chemical composition of four genotypes of Lupinus albus L. (g/kg, as fed)
Article

White Luvin (Luvinus albus L.). an Alternative Legume for
Table 2. Chemical composition (g kg‘l, as fed) of the six genotypes of Lupinus albus L. (n = 18).

Genulype
RMSE
Volos Luxor Lublanc Multitalia Ecotype F Ecotype G

CP 356 4 331 b 331b 342 ab 327 b 340 ab 0.087
EE 86 d 93¢ 1122 107 2 96 be 99 b 0.025
CF 120 2 120 @ 111 ab 101 b 116 2 1132 0.052
Ash 31 3 304 27b 27 b 28b o8 b 0.005
AK 0.05° 0.06° 0.19P 2.3 25a 204 0.497

CF: crude protein; EE: ether extract; CF: crude fiber; Ash: total mineral content; AK: total alkaloids. KMSE:

root-mean-square error. Mean values followed by different letters within the same row differ significantly
(p < 0.05).

> All genotypes showed chemical composition in agreement with data reported in
literature3.>,10,13



Figure 3: GC-EI-MS chromatogram of quinolizidine alkaloids in Lupinus albus L.

(x10,000,000)
1.25 A
'TIC .
=
: :
| R )
1.00 | = = =
| o s, =
= =
> z
0.75 E = £ =
, S > > o
S Z 2 =
= ] e g
© py
5 — 2 a =
* w £ = = = >
0.50 - i = > =] i ><
] (<) o 1 o] =)
| N v =" on
S . =) G =
, 7 2 = e <
- \ w /
\\\\‘\\\\\\\\‘\\\\‘\\\\‘\\\\‘\\\\\\\\\\\\‘\\\\‘\\\\‘\\\\\\\\\\\\‘\\\\‘\\\\‘\\\\\\\\\\\\‘\\\\‘\\\\‘\\\\\\\\\\\\‘\\\\‘\\\\‘\\\\

5.0 10.0 15.0 20.0 25.0 30.0



Table 1: Alkaloids Content of four Lupinus albus L. genotypes (mg/KQg)

13-a- 13-a-
Genotypes SP AG LP MT HL HM AL TOT

Luxor 0.01°[3.35> 48.63b/1.250 6.68°  0.96> 0.01° |[60.88°
Ecotype F  2.45°3912 18332|/1622 46.632 22.98° 42.28[25002]

Ecotype G 1.33%0|2892 14612| 1612 61.602 28.802 16.682 (20202

Volos 0.01b/{1.98> 38.47b/ 1.13b 7.58b 0.01®  0.60° |49.77Y)

SP: Sparteine; AG: Angustifoline; LP: Lupanine; MT: Multiflorine; 13-a-HL: 13-a-Hydroxylupanine; 13-a-HM: 13-a-
Hydroxymultiflorine ;AL: Angeloxylupanine; TOT: Total Alkaloids.

Below the limit of toxicity (0.02%) for animal consumption



e
. 'f#ﬁ‘-\ SN \..\

AR SN
/Agronomic /Antinutritional

» Luxor and Volos resulted the
best genotypes in terms of
antinutritional factors (61 and
50 mg/Kg, respectively)

» ANFs < max toxicity limit for

animal, 200 mg/Kg. j

» The improved Luxor variety
resulted in the highest
productive traits;

» The improved Volos variety
was characterized by a low
productivity.

The two ecotypes F and G were the second highest yielding but with too high
ANFs content.

This study underline the importance of genetic improvement for the production
of lupine varieties with low content of alkaloids and genotype selection for
specific growing conditions towards a safe and sustainable animal and human
nutrition.

...The present data suggest that Luxor genotype of Lupinus albus L. could be
considered a valuable crop and feed resource for livestock in the
Mediterranean area...



Further studies are needed to ascertain the best species for:

» Different Mediterranean environmental conditions;

» Sustainability of cultivation and introduction into Mediterranean
farming systems;

» ad hoc formulations in relation to the different metabolic pathways of
animals

Further effort is needed to breed new white lupin genotypes well
adapted to a wide range of climatic conditions and resilient to abiotic

adversities.
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