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Bioactive compounds from Ulva australis Areschoug collected
in the North Adriatic Sea

R. Trentin, L. Custddio, M.J. Rodrigues, E. Moschin, K. Sciuto, ].P. da Silva, 1. Moro

Ulva australis Areschoug is a green seaweed belonging to the family Ulvaceae (Chlorophyta) widely distributed
along the coasts of the Yellow Sea and the Bo Sea of China (Li et al. 2017), and recently recorded in the North
Adriatic Sea and in the Venice Lagoon (Italy) (Wolf et al. 2012). This species, previously known as Ulva pertusa
Kjellman, is often misidentified as Ulva rigida, due to its cryptic morphology (Wolf et al. 2012). U. australis tol-
erates a wide range of salinity, temperature and water quality, and grows rapidly in nutrient rich habitats. These
characteristics have rendered it the classification of invasive species. U. australis is habitually used in Chinese
traditional medicine for the treatment of hyperlipidemia, sunstroke, and urinary diseases (Li et al. 2017).

To increase knowledge on the possible biotechnological uses of U. australis, this work explored this species as a
potential source of bioactive products with multiple applications. For this purpose, U. australis thalli were col-
lected in the Chioggia inlet area (Lagoon of Venice, Italy) and evaluated for fatty acids methyl esters profile
(FAME). The chemical profile of different extracts of U. australis was evaluated in terms of total contents of phe-
nolics (TPC), flavonoids (TFC) condensed tannins (CTC) and carbohydrates (TCC). Extracts were further evalu-
ated for in vitro antioxidant activity and for inhibition of enzymes related to neurological disorders
(acetylcholinesterase: AChE, butyrylcholinesterase: BuChE), skin hyperpigmentation (tyrosinase), obesity (li-
pase), diabetes (a-glucosidase and a-amylase) and skin ageing (elastase).

Our results suggest that biomass of U. australis is characterized by a high proportion of Saturated Fatty Acids
and Monounsaturated Fatty Acids, a characteristic which renders this species desirable for biodiesel production.
Moreover, U. australis could provide natural products with iron chelation properties, for the treatment of iron
overload associated diseases, and for the management of obesity, hyperlipidemia and especially type 2 diabetes
mellitus (T2DM). Modern medicine includes the use of compounds with inhibitory properties on carbohydrate-
hydrolysing enzymes (a-glucosidase and a-amylase) for the management of T2DM, in order to retard carbohy-
drate digestion and glucose absorption, lower post prandial blood glucose and reduce hyperglycaemia (Kumar
etal. 2011). In this work, all the extracts from U. australis showed moderate to high capability to inhibit microbial
and mammalian a-glucosidase.

The phenolics content of the extracts from U. australis was generally higher than that reported for other Ulva
species collected in the Persian Gulf, such as U. fasciata Delile and U. flexuosa Wulfen (Pirian et al. 2017); it may
be due to intraspecific variations, physiological state of the algae, seasonal and environmental conditions. Our
results suggest that U. australis could have applications as a source of bioactive polyphenolic compounds for
commercial items, as for example, natural antioxidants for health improvement purposes or with cosmetic ap-
plications, or to prevent the oxidation of foodstuffs (Freile-Pelegrin, Robledo 2013).

Seaweed polysaccharides, differing chemically from those of land plants, have interesting physiological effects
on the human body and are considered as highly active natural substances with numerous applications. In this
work, an interesting amount of polysaccharides was found in the extracts, which is consistent with other findings
on the same species (Pengzhan et al. 2003). It is reported in literature that polysaccharides from U. australis
possess high antihyperlipidemic activity in mice, and therefore, a great potential in preventing ischemic cardio-
vascular and cerebrovascular (Pengzhan et al. 2003). Moreover, sulphated polysaccharides of Ulva species, called
ulvans, possess interesting antioxidant activities in vitro (Qi et al. 2005).

Harvesting this seaweed for commercial purposes could be an efficient cost-effective alternative to control or
atleast mitigate the effects of its invasive presence. In this perspective, the concept of “eradication by utilization”
could be reasonably practised in the North Adriatic Sea and in the Venice Lagoon for the management of U. aus-
tralis.
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