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Introduction

= Seaweed has long been used as a food by Maori in New Zealand
(NZ), and in Singapore (SG).

= Raw seaweed can be hard for humans to digest, and consequently

Results to date and discussion

= Food safety profiling of Undaria pinnatifida and Ulva spp has been
completed (Table 1). While iodine levels are relatively high in SG Ulva
and NZ Undaria, methods can be applied to remove iodine from the

proteins and other nutrients can remain locked within the seaweed
structure.

he ability to digest seaweed may differ between populations, e.qg.
Singaporeans vs New Zealanders, due to differences in the gut
microbiome.

seaweed prior to cooking.

Table 1. Heavy metals and iodine safety screening test results of SG and
NZ seaweeds, food standards specific for seaweed and national
recommended nutrient intake. Red numbers indicate values are higher
than the allowable or recommended intake values.

Table 2. Essential amino acid (EAA) and non-
essential amino acid (NEAA) composition of
proteins extracted from Ulva spp from SG and
NZ, and Undaria pinnatifida from NZ.
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Aim
To generate new knowledge about human digestion,

nutritional availability, flavour and health benefits of
seaweed as a whole food.

= Methods have been developed and validated for extraction of proteins for

proteomics, total protein determination and fast metabolite screening
using rapid evaporative ionization mass spectrometry (REIMS).

= Total protein content was higher in Ulva spp from both SG and NZ
compared to NZ Undaria, consistent with literature reported trends
(Table 2). Although the total EAA in Ulva spp and Undaria pinnatifida can
be comparable to common animal and plant protein sources such as egg
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D In vivo experiments

Human clinical trial

==
¢ Consumer ZIS

acceptance trial seaweed prepared in food formats through innovative cooking methods.

= Foods will be digested and fermented in the Simulated Human
Intestinal Microbial Ecosystem (SHIME®) in vitro digestion system.
Omics techniques will be used to assess protein digestibility,

release of bioactive compounds, and modulation of the gut
microbiome (Fig. 1C).

= Protein digestibility and nutritional availability of seaweed
prototype foods may then be assessed in vivo in a human clinical
trial, while consumer acceptance of the prototype foods will be
assessed in trials conducted in both NZ and SG (Fig. 1D).

Fig 1. Workflow showing how seaweed is sourced, prepared and further
evaluated. Cross-comparisons will be made between SG and NZ in terms
of seaweed nutrients, in vitro digestion, seaweed effect on in vitro gut
microbiome, in vivo consumer acceptance and in vivo digestibility of

= Qver 2,000 (Fig. 2A) metabolite features and 450 proteins (Fig. 2B)
were detected in the seaweed samples.

Conclusions and next steps

= Pre-treatment of seaweed prior to cooking and/or
adjustment of serving size will be necessary to meet
food safety requirements.
Proteomics and metabolomics reveal features that
distinguish seaweed species for further characterization.
Next steps include in vitro digestion and human studies
of prototype foods.
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