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Food Quality and 
Safety

Industrial 
processing

control

Nutrition and 
Health

Packaging and 
preservation
technologies

Agroindustry and 

Food Quality

Departments at IFAPA

IFAPA
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IFAPA 

VENTA DEL LLANO (Jaen)

Olive oil mill (industrial scale)

IFAPA
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IFAPA 

RANCHO DE LA MERCED (Cádiz)

Wine cellar

IFAPA
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ALAMEDA DEL OBISPO 
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Fermented Products

Fish

Beans (legumes)

Almonds

Wines

Nuts & cereals

Biogenic amines

Biogenic amines

Total Volatile Basic Nitrogen

Ethyl carbamate

Sulphites

Amygdalin

Vicine/Convicine

Condensed tannins
Mycotoxins

Food Safety

FOOD QUALITY & SAFETY
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Appearance of new sparkling 

wines in Andalusia

↑↑↑ Added value

Diversification of production as a 

competitive strategy for wineries

Rosé wines: an emerging market.

Attractive to new consumers

Improve the
product
quality

Reduce 
production

costs

Study of brandy production process

FOOD QUALITY & SAFETY
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Food Quality

Evaluating the profile of bioactives in food and examining how factors such as genetics, technology,

processing, and storage modify them.

Pistachios

Chickpea

Mango

Purple carrot

Orange

Wines

Garlic and onion

Watermelon

FOOD QUALITY & SAFETY
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Polyphenols & Sugars → Genetic Improvement

Characterization of healthy properties of 

varieties and link to new technological 

opportunities: canned foods, salads

Characterization of healthy properties of 

varieties and the effect of agronomic 

treatments

Characterization of bioactive compounds in foods.

FOOD QUALITY & SAFETY
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Variety

Water stress

Farming System

Nitrogen reduction

(fertilization)

Higher NaCl 

concentration water

Characterization of bioactive compounds in foods.

Water stress

FOOD QUALITY & SAFETY
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Antioxidants

Characterization of bioactive compounds in foods.

FOOD QUALITY & SAFETY
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Black garlic & Black onion

T (70-80 ºC)

HR 85-90%

20-45 days

0.50-1 €/kg
50-70 € /kg

FOOD QUALITY & SAFETY
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Studies on bioavailability 
and health effects (humans 
and animal intervention 
studies).

New foods: functional 
beverages (encapsulation).

FOOD BIOACTIVES AND HEALTH



Junta de Andalucía Dietary polyphenols

How do they exert their protective effect?

FOOD BIOACTIVES AND HEALTH



Junta de Andalucía Dietary polyphenols

TI
M

E

Small 
Intestine

Large intestine-
Colon

kidneys

How do they exert their protective effect?

FOOD BIOACTIVES AND HEALTH
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Conversion of antioxidants into metabolites by the body

Most of the metabolites come 

from the action of the colonic 

microbiota (>90%)

Five years ago

(< 10% metabolites)

How do they exert their protective effect?

FOOD BIOACTIVES AND HEALTH



Junta de Andalucía

MOUTH

α-amilase, 37ºC, 5min & 

pH 7

STOMACH

pepsine, 37ºC, 2h, pH 2.0

COLON

37ºC, 24h

SMALL INTESTINE 

pancreatin, bile salts, 37ºC, 2h, 

pH 7.0

How do they exert their protective effect?

FOOD BIOACTIVES AND HEALTH
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Bioavailability

Bioaccessibility Bioactivity

Studies on bioavailability and health effects

FOOD BIOACTIVES AND HEALTH
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Studying the potential health benefits of consuming black garlic on 

cardiovascular risk parameters

Hypercholesterolemic obese 

volunteers

Effects on 

Cardiovascular Risk 

Parameters

• Cholesterol

• Blood pressure

• Lipidic profile

• Bioavailability
Black Garlic

Studies on bioavailability and health effects

FOOD BIOACTIVES AND HEALTH
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¡¡¡PHYSIOLOGICAL 

CONCENTRATIONS!!!

Wrong compounds

How do they exert their protective effect?

FOOD BIOACTIVES AND HEALTH
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ASSESSMENT OF TRANSPORT AND 

METABOLISM/BIOACTIVITY

Intestine cancerous epithelial cells (Caco-2. HT29) and 

hepatic cancerous cells

Breast, bladder and prostate cancerous cells

How do they exert their protective effect?

FOOD BIOACTIVES AND HEALTH
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STRATEGIC POSITION 

FOR THE EXPORTS TO 

THE EUROPEAN 

MARKET VS OTHER 

ORIGINS

Health promoting 

properties

FOOD TRACEABILITY
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PROTECTED GEOGRAPHICAL 
INDICATION (PGI)

Protecting producers and consumers
from counterfiting

ASSURING 

TRACEABILITY OF THE 

PRODUCTION

↑ ↑ ↑ ADDED VALUE

FOOD TRACEABILITY
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ANALYTICAL TECHNIQUES WIDELY USED WITH TRACEABILITY PURPOSES

SPECTROSCOPY

Chemical 
Information

GC

Volátiles 
Compounds

HPLC

Non-volatile
compounds

HIGH POTENTIAL FOR THE GEOGRAPHICAL ORIGIN IDENTIFICATION

OF FOODS

CHEMOMETRICS TECHNIQUES

ICP-MS

Trace Elements

IRMS

Stable Isotopes

FOOD TRACEABILITY



Junta de Andalucía

δ34S

Junta de Andalucía 31

δ15N δ13C

δ34S

FOOD TRACEABILITY

δ18O

δ2H
TRACE 

ELEMENTS 
PROFILE
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Sampling and Analysis

Mango and Avocado Sampling + 
Stable Isotopes Analysis

Stable Isotopes + Trace Elements
Analysis

FOOD TRACEABILITY
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PULP
LIOFILIZATION

HOMOGENEIZING EPPENDORF

FREEZER (-18ºC)

AVOCADOS 
(Lipid matrix)

INTERFERENCE

STABLE ISOTOPE 
ANALYSIS

LIPID + DEFATTED 
FRACTIONS

MIX HEXANE:ISOPROPANOL (3:2)

SAMPLE PREPARATION

FOOD TRACEABILITY
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EA-IRMS

TC-IRMS
(FLASH)

Weighing pulp

δ13C, δ15N, 
δ34S

δ2H, δ18O

STABLE ISOTOPES ANALYSIS

FOOD TRACEABILITY
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EA-IRMS

TC-IRMS

Weighing pulp

δ13CP, δ
15NP, 

δ34SP

δ2HP, δ
18OP

DEFFATED 

FRACTION

δ13CL

δ2HL

LIPID FRACTION

δ18OL

FOOD TRACEABILITY

STABLE ISOTOPES ANALYSIS
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TRACE ELEMENT PROFILE

Microwaves assisted
acid digestion

Element profile analysis
(ICP-MS)

53 elements

FOOD TRACEABILITY
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TRACEABILITY OF MANGO

Junta de Andalucía 37

CLASSIFICATION RESULTS

STABLE ISOTOPES 
+

MULTIELEMENTAL PROFILE

STABLE ISOTOPES

MULTIELEMENTAL 
PROFILE

30 submodels PLS-DA (double cross-validation)

FOOD TRACEABILITY
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STABLES ISOTOPES 
+ 

MULTIELEMENTAL PROFILE

SENSITIVITY: 100 %

CLASSIFICATION RESULTS

FOOD TRACEABILITY
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Cd, Se, Cs, As, 

Pb and Ba

δ15N, δ18O and 

δ34S

FOOD TRACEABILITY

CLASSIFICATION RESULTS

MARKERS 
(CLASSIFICATION MODEL)
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FOOD TRACEABILITY
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DEHESA (Open field)
Acorn + grass

BELLOTA

FARMS
Feed

CEBO

DEHESA
Acorn + grass + feed

CEBO DE CAMPO

“IRMS for the characterization and traceability of the carcass and 

products of the Iberian pig based on the diet”

FOOD TRACEABILITY
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BELLOTA CEBO DE CAMPO CEBO

80-100 Euro/Kg 25-35 Euro/Kg 15-25 Euro/Kg

FOOD TRACEABILITY
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DEHESA
Acorn + grass + feed

CEBO DE CAMPO

DEHESA
BELLOTA

FARMS
Feed

CEBO

d13C FAT

d15N Protein

DEHESA
Acorn + grass + feed

CEBO DE CAMPO

DEHESA
BELLOTA

FARMS
Feed

CEBO

FOOD TRACEABILITY
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Fertilization Regime

δ15Nδ15N

Using Nitrogen Stable Isotopes to Authenticate Organically and Conventionally Grown 

Vegetables: A New Tracking Framework

FOOD TRACEABILITY
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FOOD TRACEABILITY

TOMATO ZUCCHINI
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FOOD TRACEABILITY

ZUCCHINI
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FOOD TRACEABILITY
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… very important for
many comercial species
(prawns, shrimps, sole, 
bream, bass,…) ding

pelagic species (anchovy
and sardine)

F. Baldo

Complex life cycle of the anchovy Engraulis
encrasicolus

Coastal ecosystems of the Gulf of Cadiz…
… Guadalquivir estuary….

MARINE ECOSYSTEMS
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SIA-SIBER 2019 M.slabberi

spring

summer

autum
spring

summer

autum

spring

summer

autum

Detection of seasonal changes in the primary carbon source (C) and trophic

level (N) in their diet:

Spring => winter food in the Gulf of Cadiz

Summer-Autum => Guadalquivir estuary

SIA-SIBER 2020 M.slabberi

SIA-SIBER 2018 Mesopodopsis slabberi

MARINE ECOSYSTEMS
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Isotopic marking of natural enemies fed on C4 honey for habitat management 
studies in agroecosystems

Sugarcane honey is a natural and reliable marker to track 

populations of green lacewings in the field

2 aphid predators

(green lacewing y parasitic wasp)

C4 diet (sugar-cane)

C3 diet (multi-flower honey)

Green lacewings fed on 

C4 vs C3
δ13C

Similar δ15N values for both wild populations indicated 

both predators had similar prey, but different vegetal 

resources (different δ13C values).

AGROECOSYSTEMS
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Effects of releases and supplementary feeding supplies in wild boar

• Genetic introgression

• New diseases

• Agglomeration of animals

• Diffusion of diseases between the same species or different species

• Greater reproductive potential

ANIMAL TRACEABILITY
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δ13C and δ15N values of wild board cluster analysis revealed three different

feeding groups.

The results point towards different sustainable

management strategies based on the following

findings:

✓ Significant differences in isotopic values

between farms

✓ Chronological changes in isotopic values

within farms

ANIMAL TRACEABILITY
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MORE FOOD…. 

MORE INDIVIDUALS

• Lower juvenile mortality

• Females come into heat younger

• Even twice a year 

• Population increase

Access to urban areas, zoonoses, ...

ANIMAL TRACEABILITY
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Thank you for your attention

josem.moreno.rojas@juntadeandalucia.es

Andalusian Institute of Agricultural and Fisheries Research
and Training, Alameda del Obispo (Córdoba)

Avda. Menéndez Pidal s/n 
14004 Córdoba

@IfapaAlameda_AS

@IfapaBioactivos

@IfapaIsotopos

mailto:josem.moreno.rojas@juntadeandalucia.es


www.ifapa.es
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