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Nutritional analysis shows that feeds 1-9 are the same as shown above.

Methods Broiler chicks were able to tolerate defatted algal biomass supplementation of

High-value carotenoid compounds were extracted from Dunaliella salina up to 20 % in their diets and no adverse side effects were observed.
using supercritical CO, and the residual defatted biomass was investigated

for its potential to support the growth of broiler chicks. 9 diets ranging from
0 to 20 % inclusion of defatted powder were formulated and assigned
randomly to 16 pens for each diet, each containing 10 chicks per pen, for a

period of 21 days. The growth performance of chicks, bursa weights and
their mortality rates were recorded and protein digestibility quantified by
analysis of amino acids remaining in the duodenum, with TiO, used as a
marker. Food conversion ratio was calculated as live weight gain: food

consumed.

Results

The crude protein and fat contents of the powder ranged from 10 — 19% | |

and 3-15% of the dry weight respectively. Lysine as a proportion of total Boxplot of food conversion ratio over 21 days Boxplot of Average

19 Eviscerated Carcass Weight

protein was the most limiting amino acid relative to the requirement of the
broiler. N3 PUFA a-Linolenic acid, which cannot be synthesised by
animals, represented up to 35% of the total fatty acid complement and N6
PUFA docosahexaenoic acid, 5% of the total. Defatted powder also
possessed antioxidant activity, which was attributed to the presence of
residual carotenoid compounds (1.9% w/w (DW basis) of all-trans [3-
carotene and 0.087% w/w (DW basis) 9-cis [3-carotene).
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Diet Diet

Diets which do not share a colour are significantly different Diets which do not share a colour are significantly different

Chicks fed on diets amended with 0.01%-1% algae (diets 2 to 7) show a
reduced food conversion ratio compared to the control (diet 1), but chicks fed on
diets amended with either 10% (diet 8) or 20% (diet 9) show an increase in food
conversion ratio.

Analysis of defatted Dunaliella salina biomass
iIntended for chick feed

Carbohdrate

66% Eviscerated carcass weights of chicks fed diets 2 to 6 showed no significant
difference compared to the control; on diet 7, an increase In eviscerated carcass
weight Is observed and diets 8 and 9 show a decrease.

Carotenoids These data together show that low algal inclusion rates have a significant effect
Moisture <1% which is not due to the macronutrient composition. The algal powders may be
4% 3% aiding in digestion, Immune system and microbiome management. They imply
that defatted Dunaliella salina powders can be used as a partial meal
® Moisture  ® Ash Protein  m Carbohdrate  m Lipid  ® Carotenoids replacement in chick feed with growth promoting effects.

Further feed trials testing 1 to 10% defatted Dunaliella salina diets over a longer
feeding period (e.g. 6 weeks commercial scale trial) may reduce the variances
observed and provide further information about the tolerance levels of chicks fed
with defatted Dunaliella salina powder before a negative effect is observed.

Based on the nutritional values of the defatted Dunaliella salina material
above, chick feeds were formulated as shown below.

Base chicken feed _ _
Algae inclusion rates

Further investigation is required to fully understand the mechanism behind the

Component AL Algal Chick significant increase in food conversion efficiency observed.
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o Conclusions: High-value carotenoids may be extracted from powders of
Soy oil 0 16 10 Dunaliella salina using supercritical CO, to deliver a defatted powder which will
Salt 10 support the growth of chicks.
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