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TRACE-RICE ambition
is to strengthen the
competitiveness of the
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by five main pillars: storage



Overview of TRACE-RICE WPs

TEST SOLUTIONS FOR

AUTHENTICITY, ORIGIN AND TRACEABILITY

Identification of a collection of a subset of
22 target varieties

DNA-based methods in rice certification

Chemical and rheometric data related to
the rice quality of target varieties

Data management

TEST SOLUTIONS AND BEST

PRACTICES TO REDUCE CHEMICALS

Integrated mapping of existing solutions to
prevent insect infestation, mycotoxin
contamination, and pathogen
development

Catalogue of predictive models of
microbial inactivation and growth

CIRCULAR ECONOMY APPLICATIONS

IN RICE CULTIVATION AND NEW HIGH-
ADDED VALUE PRODUCTS

Market analysis of rice-based products and
election of consumers targets

Innovative rice based foods and beverages

WP6 DISSEMINATION AND

COMMUNICATION
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TEST SOLUTIONS FOR BLOCKCHAIN
NTEGRATION AND DEVELOPMENT OF

PREDICTIVE MODELS

Pilot study for blockchain integration and
development: definition of system
architecture and case study variables

Digital tool to generate rice field datasets
and images: the related specifications and
design guidelines were elaborated for
further testing and upload to the web

DISSEMINATION AND
COMMUNICATION

* website www.trace-rice.eu

* Social media (LinkedIn and Youtube channel)
* Flyers and posters in partner’s languages
* Project presentation videos

PROJECT MANAGEMENT

* Project management handbook

* Quality assurance plan

* Data management plan


http://www.trace-rice.eu

DNA-based methods in rice certification

20

SELECTED \{ARIETIES: |

hydroponics in Yoshida medium
DNA isolated from leaves (CTAB method)

Seeds homogenized
with CryoMill or coffee
grinder

DNA isolated from seeds (CTAB method)

/

Arborio

Ronaldo

Giza 181
Arelate
Caravela
Super Basmati
Macarico
J. Sendra
Gageron
Manobi
Carnaroli
Elettra
Teti
CL-28
Giza 177
Albatros
Lusitano
Basmati type Il

/

Whole-genome
sequencing

Bioinformatic analysis
of the 20 genomes

+2 previously sequenced:
Bomba and Puntal

¥

Identification of polymorphisms

> (lllumina)

N

and design of a functional
detection method



DNA-based methods in rice certification
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Chemical and rheometric data of rice quality

foods (e

Article
Relationship between Physicochemical and Cooking Quality Macarico
Parameters with Estimated Glycaemic Index of Rice Varieties ¢

Cristiana L. Pereira 120, Inés Sousa 3(, Vanda M. Lourenco *©, Pedro Sampaio (9, Raquel Garzon 50,
Cristina M. Rosell ®7 and Carla Brites /5*
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Rice varieties with lower eGl have lower digestion rates, lower RDS, higher RS contents and
Tg, as well as a greater tendency to retrogradation (SB)




Chemical and rheometric data of rice quality laces

Characterization of volatiles- flavour/odour Characterization of compounds responsible for sweet and
traits to identify those with stronger contribution bitter taste (saponins, phenolic saponins, benzaldehyde,
lipid deterioration products, phenolic compounds)

o Optimized protocol to extract: Free phenolics, Soluble
Untargeted SPME-GC-MS characterization of conjugate phenolics and insoluble-bound phenolics

volatile organic compounds (VOCs)

$.3.883885:553

e HPLC-DAD-ECD analysis of phenolic compounds
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Nonanal
2,4-Di-tert-butylphenol

Hexanal
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Hexahydrofarnesyl acetone
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P
@
oo

j\d ;“‘ Free PC fraction
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Nonanol

-—=———————"—1-Octanol

.~ 1-Heptanol

Soluble conjugated PC fraction
Insoluble-bound PC fraction

25 250 ED 300 25

SPME-GC-MS chromatographic separation of VOCs = White rice

in cooked rice samples (Arborio) ~== Brownrice
Chromatographic separation of p-coumaric and ferulic acid (320 nm) of the

Quantitative and qualitative differences in VOCs diferent phenolics compounds (PC) fractions from rice bran test sample

allow distinguishing white and brown cooked rice samples



Chemical and rheometric data of rice quality Tracy

Spectral data to build models for the
prediction of different parameters

related to rice quality, safety and Collection of spectral data using Fourier-transform infrared
authenticity spectroscopy (FTIR) and near-infrared spectroscopy (NIR)
FTIR spectral data from raw rice flour Data processing currently ongoing
PLS-DA s (using chemometric methods to develop a model for
N - the evaluation/prediction of rice quality parameters)
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X-variate 1: 67% expl. var —— Lusitano white rice cooked ——Lusitano white rice —— Lusitano brown rice

PLS-DA of 22 varieties of white and brown rice flour samples FTIR absorption spectra of “Lusitano” rice samples



Data Management

BlsData.pt ks to ELIXIR

=> following
All the samples => annotated following the best (the Portuguese node of ELIXIR) MIAPPE standards
practices and using the MIAPPE checklist
- - PHENO (BrAPI end point) BrAPI (Breeding API -
" T— R o B o Application Program Interface)

Minimum information about Plant

Phenotyping Experiments (all metadata)
(Good practices in Data Management)

Effort to enable
interoperability among
plant breeding databases

» European varieties annotated following the EU Plant Variety database
» Observed trait (e.g., amylose content) annotated following the Rice specific Crop Ontology and Gramene databases

> Data linked to a Universal Unique Identifier (UUID) team member / institution, geolocation fingerprint (GFP), Unique
Event Identifier (UEI) / submitted characterization dataset, and a timestamp.

> Build predictive generation models => Assess rice authenticity using machine learning strategies (eg: random forest =>
effective method for classification of gene analysis and metabolomics - already applied for identification of rice seed
varieties).

> Digital platform for data uploading and processing (cross-sharable database for producers, auditors and end-consumers).


https://biodata.pt/about_elixirpt

Tracy™

Solutions & best practices to reduce chemicals “RiC

Integrated mapping of existing solutions to prevent:

(i) insect infestation

Review

Advances in environmentally friendly techniques and circular
economy approaches for insect infestation management in
stored rice grains

Inés Gongalves de Sousa 2, Jorge Oliveira®, Anténio
Anna Vegas, Carla Brites*™

Mexia*¢, Graca Barros¢, Carina Almeida?, Carla Brazinhas,

Test of the efficiency of physical and
bio-based solutions for limiting insect
contamination

ESTIMATING HIDDEN INFESTATIONS IN RICE BY
MEASURING CARBON DIOXIDE LEVELS

Inés Sousa***" Jorge Oliveira®, Graca Barros®, Antonio Mexia®, Carla Brites*?
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(ii)) mycotoxin contamination

. toxins

My otoxi C ntaminatio
Detox Fcato Str: ateges

n Rice: Analytical Methods, Occurrence a

Issue 9, 647

(iii) pathogen development

. Ol foods

RISk of Bacillus cereus in Relation to Rice and Derivatives

Dolores Rodrigo *, Cristina M. Rosell  and Antonio Martinez

Catalogue of predictive models of
microbial inactivation and growth as

function of processing and storage
conditions




Circular economy applications and
new high-added value products

Converting by-products to innovative natural ingredients

\v\f{ice Bran Oil .
‘ — - -

5,50Kg are needed |

\\ for treatments I

I
e — r

A J .
) 4
\ ——— _}_/\ ymm—————
/ ’ \ \

el 4

- High
Applied different treatments to pressures

rice bran to extend its application

as food ingredients that confer |
additional technological and/or | [ " >i
nutritional properties to achiev a :

Choose the best
treatment and apply
this rice branto a
product

Defatted
Rice Bran

high-added value product.

: Enzimatic)
: Enzymatic
: R e e / N - .—‘._. - 4
"_ 1
T ~ .
|

Characterization their | o —
|

: . T 5 |
| technological properties. Characten.zatlon thelr. |
_____________ ) |_technological properties.

. . o s s S S s



Circular economy applications and

new high-added value products

Extraction of bran bioactive compounds

/ Rice husk

Supercritical CO,
extraction (SFE)

Extract rich in y-oryzanol:

anticarginogenic, anti-inflammatory,

antidiabetic and neuroprotective, o

which are mainly attributed to its /°:©A\/‘Lo
HO

antioxidant capacity

*Optimized SFE conditions:

Flow rate: 20 g/min
Extraction time: 180 min

Pressure: 500 bar

SFE* Soxhlet Soxhlet
(hexane) (ethanol)
173 18.0 24.9
36.6 18.57 21.6
450 + 48 480 + 50 31010

Temperature: 62 °C
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CONF!R!N% ON
E FOODS

SUSTAINAB!

ae

Contunna L. Prsesss,’ Manaeds Lagero,' > Cass Baea ™

o Bt s, LA Lty of s, C ol
R e T TS ST



Circular economy applications and
new high-added value products

Increase the functionality of brown rice and their bioactive compounds by enzymatic treatments

: ) .
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Circular economy applications and e
new high-added value products L ? é &

Market analysis of rice-based
products and election of

https://issuu.com/graosbrasil/docs/granos142online

consumers targets g ’ &
= Developing innovative food and beverages

Bakery products enriched in fiber produced from rice bran Brown, white and germinated
rice fermented products

Gluten Gluten FREE

Different strategies were identified -

that are currently being tested to
increase the functionality of rice
and their bioactive compounds
such as germination, fermentation,
physical and enzymatic treatments

Optimization of GABA and
Improved bakery products with the fiber fine fraction (<210 um) to taste of fermented beverage

increase the ‘invisible’ fiber


https://issuu.com/graosbrasil/docs/granos142online

Circular economy applications and
new high-added value products

& o
SHA Journal of Cereal Science :
& S Volume 104, March 2022, 103442

https://doi.org/10.1016/j.jcs.2022.103442

Seasoning impact on cooked rice quality: technological and nutritional implications for sushi

e SUSHI RICE CHARACTERIZATION
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Inovative Rice-based Foods

Sherry vinegar
produced the highest
acidity and
adhesiveness

The acetic acid of the
vinegar could prevent
the complete
digestion of complex
carbohydrates


https://doi.org/10.1016/j.jcs.2022.103442

Solutions for blockchain integration

. : . Farmer Middle Agent Rice Processing
Several issues on the rice value chain: 6PS coordinates | | Receptiondate || Company
Area (ha) - \\ Variety [~ |}, Reception Date
Type of soil | | Humidity | }’Farmer/middle agent
Variety - —l/ Origin T 14| date
Sowing time Storage conditions Logistic details
Type of sowing Treatments used Storage conditions
Sowing density (Kg/ha) Dispatch date Batches recording
Phenology dates Quality Control

Enemies & auxiliaries evolution
Pesticides & fertilizers used
Harvest date

Packaging details
Dispatch date

Yield (t/ha) : :
N
. |
Solution: B |
) | ] i Smart Contract { |
e B el LA
Develop a software-as -a service (SaaS) solution, Blockchain .
supported on blockchain technology, that allows for " Digital profile | ' Registered , |
) ' of Prod i i Users Profile I
rice products to be traced and tracked throughout the Bthibso e ' | |
. = |
whole value chain Y
Consumer | ,! | Retailer |1 | Distributor
Quality (/ Il Logistic details /1 7 7| Logistic details
Rating \_ | validation Report \ _|l Warehouse information

Check Quality N Check Quality
Certify label information Packing details




Solutions for blockchain integration

Definition of case study variables Development of Esri ArcGIS Collector Mobile App for
RiceSUpp|VChain Diagram rice field data register in compliance with protect
[ e Ll et L production guidelines

3 oavinc satches bought in husk

Seed s Paddy rice

Grow Grow nditiors -

Seed origin Ferti sumbam pefpmdu(e( Lob ana ndition perotur
Pesticides and variety % husk, s

NoTE:lMch mryhavesevenl

DENUSKING producers batches : . » o .
NOTE 1 storage batch may have several batches Registo de atividades de campo para a produg... \Js

to generate reports for the rice
chain stakeholder’s

cnusowe [ ot ] i x s
e * isasupport tool with a critical role
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Transportatx
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= S toroge conditions eroture, et
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e with an multidisciplinary approach
that incorporates operational
research, geographic information

e o systems and rice field specific

Enhancing Rice Authenticity and Traceability - £ - analysis

Through a Digital Field Data Recording App

C. Gongalves!, J. Fernandes?, C. Silva?, C. Brites”,
CONFERENCE ON
1INIAV, National Institute for Agriculture and Veterinary Research, Oeiras, Portugal SUSTAINABLE FOODS

2Ribarroz, Cabecao, Portugal
a»

Undsr other
Staksholders’ contral

* the model was build as a pilot case
study of UNIARROZ/EM

*carla.brites@iniav.pt




Dissemination, communication and
achievement indicators

Tracyss
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PARTICIPATION IN THE 2ND
INTERNATIONAL TRAINEE

SYMPOSIUM IN AGRI-FOOD,
NUTRITION...

22 ARTICLES

\

\

T

34 DELIVERABLES
20 DELIVERABLES SUBMITTED

13 KPIs
8 KPIS ACHIEVED

80 NEWS

| EXPANDING TRACE-RICE TRACE-RICE MISSION TO EGYPT
INITIATIVES AMONG EGYPTIAN
STAKEHOLDERS

554 Followers | Linkedin

= EBYoulube"' trace rice X Q&
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Carla Brites

http://trace-rice.eu/
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