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Executive Summary

Effective antiviral is a crucial tool in fights against emerging viral diseases. As
evidenced in the COVID-19 situation, development of a new antiviral in a short
time period is not possible and we need to rely on repurposed drugs, which
are either drugs acting on cellular mechanisms such as chloroquine or antivirals
previously developed for other viruses. These drugs are broadly active against
many viruses, but there are not highly efficacious. There is a need to develop
efficacious broad-spectrum antivirals in order to be better prepared for new
pandemics and to provide better therapy for important viral diseases that have
effective drug. Our group has been working on various approaches to develop
broad-spectrum antivirals with promising results. In this project, we will develop
broad-spectrum antivirals using these approaches: repurposed drugs acting on
cellular machineries, new antivirals acting on tRNA modification, new antivirals
acting on cellular lipid metabolism, nucleoside analogs localizing in cytoplasm.
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Executive Summary

“Development and Applications of Advanced Technologies for the
Production of Food of the Future”

Nowadays, food does not only play a role as one of the four basic necessities for
living but also serves to strengthen the health as well as to enhance the happiness
and satisfaction of the consumers. Food of the Future must therefore be the one
that responds to the various aforementioned needs. This Project aims to study
and develop selected innovations for the production of food and food ingredients,
which are safe both for the consumers and the environment. Emphasis is on the
use of low-value, widely available raw materials and upgrading them to become
products that fulfill the various needs of the consumers; these range from natural
ingredients to beantify the food to food and ingredients that are safe, health-friendly
and able to deliver higher level of satisfaction to those who consume them.

This Project consists first of a sub-project that aims to investigate the production
and testing of selected key characteristics of highly stable natural food colorants
as well as a sub-project that aims to produce nanocellulosic fiber via the
chemical-free approach along with the investigation of the applications of such
fiber, either as high-strength but environmentally friendly food packagings or
as substitutes for chemically prepared food additives. In addition, the Project
consists of a sub-project that aims to develop functional coating materials that
can form a basis for the production of high-quality health-promoting foods through
the ability of the coatings to encapsulate and protect beneficial microorganisms
and bioactive compounds. A sub-project that aims to develop and study a process
that can be used to produce high-quality roasted coffee beans and hence
improving the guality of coffee that is widely cultivated in the country is also
proposed. Additional sub-project is proposed to develop and test functional
biological gels that can help improve food safety and be used as a thickening
agent in diets for dysphagia patients, which are mostly elderly that nowadays
represents a group of people with rapidly increasing number. The final part of the
Project is devoted to the development of a prototype as well as database in the
form of mobile application that is low-cost and easy to use for the determination
of constituents of and chemical residues in fruit and vegetable products. Such
a prototype and database would allow consumers to have information that can
guide the purchase and/or consumption of food in a safer fashion. The system
would be applicable for the sorting, testing and product quality improvement
during the food production process as well.
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Executive Summary

“Maximized Utilization of Fish/shellfish Processing By-products as
Functional Ingredient/Nutraceutical and Alternative Food Additives”

The project mianly involves the effective conversion of fish/shellfish processing by-products to
functional ingredient/nutraceutical as well as alternative food additives, in which the scientific
evidenced can be clearly elucidated. Multi-disciplinary approaches including the extraction and
development of active compounds, the study on mechanism of target active component wit
the aid of proteomic technigue, the studies in standardized gastrointestinal tract model system,
animal and clinical trails will be systematically implemented in order to obtain the safe and stable
functional ingredient/nutraceutical and food addtives. Due to the continuously increasing interest
in exploitation of fish/shellfish processing by-products associated with the successful farming
system and augmenting demand of fishery products, the effective conversion of low value leftover
to the marketable product with high value is a promising means for the fish processing industry

to earn more revenue with simultaneous lowered waste treatment cost.

Nutraceuticals, which can be used as the functional ingredients for health promotion and prevention
of several diseases. This project aims to produce 5. major products including 1) Pacific white shrimp
oil and its fraction rich in astaxanthin with lowered cholesterol or 2) purified astaxanthin (ATX) from
shrimp oil for prevention of cardiovascular disesease (CVD) or coronary artery disease (CAD), the
reduction of body inflammation and neuroprotective effect 3) hydrolyzed collagen (HC) from tilapia
skin for skin nourishment and bone strengthening, prevention of CVD and CAD and Iwering the
hypertension and for development as natural cryoprotectant toward muscle proteins during
frozen storage, 4) chitooligosaccharide (COS) from Pacific white shrimp shell for prevention of
hypertension and endothelial dysfunction as well as improvement of cognitive fucntioning. Due to
its high antioxidant and antimicrobial agents, it can be used for shelf-life extension of seafoods
such as cooked crab meat and salmon slices, in which the non-thermla processing technologies
includingmodifiedatmosphere packaging (MAP) andcold plasmatechnologywillbeusedinconjunction.
5) Active packaging based on nano-electrospun fiber based on shrimp shell chitosan laminated
with polylactic acid (PLA) film incorporated with antimicrobial agents as the biodegradable and
active packaging of seafoods. To increase the efficiency or enhance the target activities of
functional ingredients or food additives, the chemical modification with plant polyphenols
(conjugation) will be optimally conducted. Also, the encapsulation of free or conjugated ingredients
or additives using nanoliposome to augment bioactivites and stability will be carried out. Overall,
the fish/shellfsih processing byproducts can be used as the functional ingredient or nutraceutical
as well as alternative safe food additives based on natural sources. As a whole, the aquatic

resoruces can be fully utilized and sustainable. Also, the economic development can be achieved.
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