Towards a Safer, Sustainable and
Greener Rice Processing:
Cutting-Edge Strategies

TRACING RICE AND VALORIZING SIDE STREAMS ALONG
MEDITERRANEAN BLOCKCHAIN

"
28.10.2024
TRACE-RICE with Grant n° 1934 (call 2019, N\ . .
section 1 Agrofood) s part of fhe PRMA Instituto Nacional de
Programme supported under Horizon 2020, o/l Investigagao Agraria e
the European Union's Framework Programme 3 N THE MEDITERRANEAN AREA lov Veterinaria, LR

for Research and Innovation



Infroduction

§ i% -'§ e 2 % (-.:‘- 2 ",,'l !
5 4 S Vinegars 5) Hu l I 25 % a
R p— Y .
:"EEAE £ ﬂ o %L ® —— Pericarp / Rice bran
e’ Rice-based -
- Crispy breads 1S -9 Seed COOT Bran !
o products ; Nucellus i
ot Cookies "= =
e 5 Aleurone layer " 10%
O i
al 00 heese
Noodles, 7 Fooq Soghurt&;ike o Embr yo i
products - .
o

Endosperm 65%

Sample 215

Importance of rice based products in the market

Current challenge in rice production:
Sustainability (rice bran) and safety (Bacillus cereus

spores in cooked rice)
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What’s the food safety problem?

foodborne outbreaks
v

B.cereus -Rredice.,

! Survive normal cooking
i temperatures in processed products

v
Cooking rice

' After cooking rice, the Restaurants
remaining spores can School canteens
! germinate at longer storage Hospitals

v time at T2 of 5-55°C (...)

produce

They can survive 48 weeks in cool
and dry storage without loss
viability

Grape extract at 0.1% inhibits B. cereus growth at low pH (4.5) or temperature
(10°C), while concentrations of 0.5 and 1% demonstrates bactericidal activity
independently of both environmental factors. This method provides strong evidence
supporting grape extract as an effective preservation strategy for rice.
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What’s the solution?

Natural
Antimicrobials
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Combination (GE)
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Control (DRB-C)
Xylanase (DRB-NQ)

iniata

Instituto de Agroquimica
y Tecnologfa de Alimentos

Rice bran
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Enzymatic treatment
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Rice bran: Enzymatic approach to

add value
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Enzymatic treatments of bran
increase soluble dietary fiber
content and reduce particle size
up to 50%.

It enhances hydration
properties and solvent retention
capacity.




Rice bran: High pressure process (HPP) approach to add value and increase microbial safety

Microbiological
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« At low hydration levels HPP can change microstructure, increases SDF
content, reduces peroxide value, and enhances foam capacity and

stability.

No HPP treatment

» Higher moisture content increases protein solubility, reduces particle

size, and improves WBC and OBC.

HPP treatment
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.+ Rice bran: High pressure process (HPP) approach to add value and increase microbial safety

Microbiological
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« The higher the hydration, the greater the antimicrobial effect of the HPP treatment for molds and yeasts and mesophilic bacteria.
» Spore forming bacteria are not affected by HPP treatment at any hydration level.
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Benchmarking of rice-based
beverages
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EVALUATION OF BACILLUS CEREUS BEMAVIOUR I A RICE

MATRIX IN THE PRESENCE OF GRAPE EXTRACT
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New advances from PRIMA projects for
improving Mediterranean Agro-Food
value chains
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Joint effect of heat, pH and grape extract on Bacillus
cereus spores survival in a rice solution
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Unlocking hidden potential of rice bran: Enzymatic treatment for
enhancing techno-functional properties
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Understanding the marketed plant-based beverages: From ingredients
technological function to their nutritional value
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Evaluation of the antimicrobial activity of grape extract against Bacillus

cereus in rice

Fxa Grau Puentes ', Maria Ubeds Manzanaro, Antonio Martinez ', Raquel Garzia

Cristina M. Rosell ', Dolores Redrigo
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Conclusion

The research highlights the efficacy of integrating innovative and sustainable technologies in the food
industry, including natural antimicrobials, enzymatic modifications, and high pressure processing. These

approaches enhance the microbiological safety, nutritional quality, and functional properties of rice and
rice by-products.
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