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Thesis Summary

Genome editing (GE) represented by CRISPR/Cas9 technology is currently known as the
simplest, fastest, most flexible, and accurate method. Using transgene-free tools, the final GE
products are indistinguishable from those produced via classical plant breeding methods. These
advantages, GE foods are expected widely public acceptance. This study aims to analyze
consumer acceptance toward GE foods in comparison to GM foods through measuring consumer
implicit and explicit attitudes toward and estimating willingness to pay (WTP) for quality

improved GE foods and GM foods under different information treatment.

This study applied a systematic literature review method to review trends in application
CRISPR/Cas9 and studies in consumers fields and regulatory to analyze the main opportunities
and challenges for the application GE technologies in foods. The empirical survey is conducted
in Hanoi, Vietnam with 407 participants during February 2021 to collect consumer attitudes
and valuation toward GE foods in comparison to GM foods. We use 8 semantic differential
7-point scales to measure explicit attitudes, while the implicit association test (IAT) has been
employed to capture consumers’ implicit attitudes toward GE and GM foods. The determinants
and estimated WTP a price premium for GE rice compared to GM and conventional rice are
defined by using the Double-bounded Contingent Valuation Method. To understand the effect of

information, we assigned consumers into short or long information groups.

We found the trends in the application of CRISPR/Cas9 to major is differentiated from GM
technologies in terms of consumer-targeted traits. GE crops have not been only targeted in
input traits, but also strengthened production ability in harsh environmental conditions,
improving product quality and enhancement nutrition. Consumer-targeted traits coupled with

transgene-free crops expected to create a more balanced risk-benefit perception and given



momentum to GE foods production. These findings would reflect the expectations of GE

products widely public accepted through benefit traits targeted to consumers’ preference.

The results of explicit measures show that consumers hold positive attitudes toward both GE
foods significantly higher than GM foods. However, in the implicit evaluation showed an
insignificant difference between attitudes toward GE and GM foods. Besides the correlation
between GE and GM foods has been found, especially under the context of short information,

and providing long information help to decrease this correlation.

This study was conducted to evaluate consumer acceptance and valuation of quality-improved
consumer-targeted GE products. Hypothetical traits here are rice variety with fragrance and
softness is better improved through both GE and GM technologies compare to the traditional
variety of rice. Findings exposed that consumers valued highly quality-improved products
through GE technologies that directly target consumer preferences significantly than GM rice
of equivalent quality, and consumers willing to pay a premium for GE products compare to
conventional foods have lower quality. In addition, attitudes toward GE/GM foods and the
preference for rice fragrance are both important determinants in estimating WTP for GE and
GM rice models. Further, the age of respondents and access to information have a significant

influence on WTP for GE rice.

In conclusion, this study provides a more comprehensive inside into consumers’ acceptance of
GE foods through exploring the implicit and explicit attitudes and valuation of quality —
improved GE food products. GE products are attractive to consumers not only by transgenes
free tools but also by the diversification in producing traits that directly target consumers’ in
achieving public support to integrate GE products into society. The important role of providing
consumers 1s revealed, we suggest to GE developers and marketers that increasing public
knowledge discriminate GE and GM technologies, and conduct risks and benefits
communication strategies being a critical measure to increase public acceptance. Our results
suggest that the potential for social acceptance is optimistic and significantly more than that of

GM products if GE developers skillfully exploit the advantages of GE products.
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Thesis Summary

lliness resulting from the consumption of foods contaminated with pathogens continues to be a
public health concern. The prevalence of antibiotic resistance leading to low efficacy of available
antibiotics also creates a demand for developing alternative antimicrobial agents. In this thesis, the
potential of naturally occurring compounds including L-amino acid, antimicrobial peptides and
g-polylysine has been explored to control foodborne pathogens as well as their biofilm formation.

The effects of various mixture of amino acids, and of specific amino acid deficiency in the
medium on Salmonella Typhimurium biofilm formation was firstly investigated. Basically, addition of
L-amino acid mixture enhanced the biofilm formation, and deprivation of certain single amino acid
from the broth including L-Ala, L-Pro and L-Trp was found to greatly increased biofilm mass. The
bacterial adhesion to hydrocarbons (BATH) test revealed that the absence of L-Ala, L-Pro and L-Trp
significantly increased the cell surface hydrophobicity of Salmonella cells. Cultivation of the
bacterium in (-) L-Ala, (-) L-Pro broth up regulated the expression of chemotaxis related genes,
which were presumed to be a cause of strong biofilm formation.

Secondly, antimicrobial peptides were purified and identified from egg white hydrolysates using
multi-step chromatography and mass spectrometry. The amino acid sequences of peptides with
promising antibiofilm activity were further engineered using bioinformatics tools, four candidates
with higher net charge, hydrophobicity and helicity were designed and synthesized on the basis of
the amino acid sequences of peptides derived from egg white hydrolysates. The bioactivity assay
indicated that two peptides, P1R3 (KSWKKHVVSGFFLR) and P1C (KSWKKHVVSGFFLRLWVHKK),
exhibited potent activity against S. Typhimurium but negligible toxicity to Vero cells. Fluorescent
microscopy analyses revealed that P1R3 and P1C caused depolarization and increase in
permeability of membrane, suggesting damages in membrane integrity. Moreover, P1R3 could
interact with genomic DNA, which might also play a role in killing bacteria.

Thirdly, effects of e-polylysine inhibiting biofilm formation of S. Typhimurium were investigated
on transcription of the bacterium. The DNA microarray analysis indicated that treatment of S.
Typhimurium with e-polylysine down-regulated the expression of genes involved in curli amyloid
fibers production, cellulose formation, quorum sensing, and flagella-associated motility, while
up-regulated those regulating the synthesis of colanic acid. Overall, these studies not only provided
several candidates to control bacterial biofilm infections but also motivated the further development
of novel antimicrobial agents.
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Thesis Summary

Pangasius hypophthalmus, a freshwater fish found in the Mekong Delta of Vietnam (Sauvage, 1878), plays
an economically important role in aquaculture in Vietnam. However, not much is known about bacterial
contamination of the fish products during the processing. Moreover, the effectiveness of a novel and effective
disinfectant that can eliminate biofilm from these bacteria is lacking. Therefore, the thesis attempts to address
these gaps in terms of evaluating the actual microbiological situation, and the effect of slightly acidic
hypochlorous water (SAHW) to control biofilm consisted of single and dual species. The result indicated that
the microbiological assessment was the same at levels 1-2 in the 2 companies, indicating a poor to
moderate food safety performance of these companies. Additionally, the similarity in the microbial safety
profiles of the 2 companies revealed the necessity of validating the efficiency of food safety-management
systems to improve the safety of the fish product. Listeria monocytogenes was detected in 15.6% (45 out
of 288 samples) of fish and processing environment samples. Serotypes 1/2b and 4b were dominant in the
isolates, and internalin genes (inl4, in/C, and inlJ) were found in all the isolates. Susceptibility tests for 21
antimicrobials showed that most of the isolates were resistant to cefoxitin, oxacillin, and fosfomycin; some
strains were resistant to four antimicrobials. Genotyping of L. monocytogenes by random amplification of
polymorphic DNA (RAPD) revealed diversity to some extent of the L. monocytogenes isolates. The L.
monocytogenes contamination of fish products appeared to be originated from the wash water, rather than the
raw materials. The potential virulent and epidemiologically important serogroups from these strains cause
worrisome. Furthermore, L. monocytogenes single-species biofilm formation increased with increasing
temperatures and times, significantly higher levels at 30 °C as compared at 16 °C and 10 °C. The sequential
treatment of lysozyme and SAHW showed additional microbiocidal effects on the removal of biofilms, which
could not only disturb the exopolysaccharides structures of biofilms but also significantly decreased L.
monocytogenes viable cells in biofilm (7.5 log CFU/mL reductions). Moreover, high efficacy of SAHW in
comparison to sodium hypochlorite in removing L. monocytogenes and E. coli dual-species biofilms was
observed on the surfaces of polystyrene plate and the stainless-steel coupon. More than 99 % decrease in
viable counts of biofilm cells were observed after 10 min treatment at 25 °C. In conclusion, from the viewpoint
of this thesis, the microbial contaminants could initially be spread from the processing environment and wash

water in Pangasius processing plants. How to control the good performance of food safety management



systems is considered a crucial strategy to assure the safety of final products. Besides, the application of

SAHW can be an alternative disinfectant to control biofilm in the processing environment.
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