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Optimization of textural parameters of
pork spread coagulates with addition of
various starches and flour types

Lusnic Polak!, M., N. Pavlovi¢'

. SUMMARY

Originalni znanstveni rad

i The aim of the study was to produce pork spread coagulates by adding some substitutes that would have comparable or even better textu- |
! ral properties as spread produced with phosphates. For this purpose, we have prepared fourteen groups of spreads, in which phosphate
! mixture (control) was replaced with different starches (potato starch, instant potato starch and corn starch) or flour (buckwheat flour, who- |
! le grain spelt flour, chickpea flour, rice flour, wheat flour, barley flour with the addition of B-glucans and different fractions of coconut flour). !
i Prepared pork spreads were sensory evaluated, colour was measured with Minolta, and textural parameters were determined with Texture :
Analyser TA.XT. Spreads with different starches, flour and phosphates significantly (P < 0.001) differed in instrumentally measured texture
i (firmness, consistency, cohesiveness, and index of viscosity) and all colour values as well as in sensory properties (appearance, texture, smell .
i and aroma). Spread with phosphates and spread with corn starch were the most similar in overall sensory quality. Because of its attractive |

i properties also spread with coconut flour 140 was interesting.

i Key words: meat products, spread coagulates, phosphates, starch, flour, texture parameters

INTRODUCTION

According to the Rules on the quality of meat products
(2012) spread coagulates or paté belong in a group of
pasteurized meat products, a subgroup of cooked sau-
sages, and are heat treated to an internal temperature
of <100 °C, usually up to 72 °C, at which technologically
harmful organisms, pathogens microorganisms and
enzymes are destroyed (Feiner, 2006) and then stuffed
into natural or artificial casings or other packaging.

In addition to meat and non-meat additives (spices,
herbs, vegetables, etc.) also fat (bacon or oil), water or
meat broth, corresponding additives (nitrite salt, etc.)
and phosphates (E 338-343, E 450-452) represent raw
material in the production of meat spreads. Phosphates
are widely used especially in the manufacturing tech-
nology including heat treatment (Petracci et al., 2013).
According to Regulation on food additives (2010), the
final product should not contain more than 0.5% (up to

5 g/kg) of the total phosphates, expressed as phospho-
rus pentoxide - P205.

Phosphates return proteins swelling capability and
thus increase the ability to bind water which results in
better sensory quality and higher yield in meat pro-
ducts processing (Xiong, 2012). When phosphates are
added to a meat product, they inhibit the development
of oxidative rancidity, act against bacteria growth, pro-
mote the development of curing colour and indirectly
act as emulsifiers (Gasperlin and Polak, 2010).

Higher quantities of added phosphates in meat pro-
ducts can cause an unpleasant soapy, bitter aftertaste,
firm and rubber textural properties (Gasperlin and Rajar,
2008). Phosphates are problematic from a health per-
spective, to this end researchers are intensively looking
for phosphates alternatives. In addition to hydrocollo-
ids especially different starches provide positive effects
(Agar Mitolo, 2006; Resconti et al., 2016).
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The aim of present study was to produce the pork spre-
ad coagulates by adding different substitutes to achieve
similar or even better textural properties compared to a
pork spread produced with phosphates. For this purpo-
se, we have prepared fourteen groups of spreads, where
instead of phosphate mixture (control), different variety
of starches (potato starch, instant potato starch (Babic et
al., 2013), corn starch (Bortnowska et al., 2013; Genccelep
et al,, 2015) and different types of flour (buckwheat flour,
whole grain spelt flour, chickpea flour, rice flour, wheat
flour, barley flour with addition of 3-glucans (Amini Sar-
teshnizi et al,, 2015) and different fractions of coconut
flour (Heinz and Hautzinger, 2007) were added.

MATERIAL AND METHODS

Spread coagulates preparation

Spread coagulates were produced from phosphates
(control spread), different variety of starches (potato
starch, instant potato starch and corn starch) or diffe-
rent types of flour (buckwheat flour, whole grain spelt
flour, chickpea flour, rice flour, wheat flour, barley flour
with the addition of 3-glucans and different fractions
(140, 250, 355, residue) of coconut flour).

Control meat spread coagulate was made of 38.5%
pork neck, 25% sunflower oil, 35% water, 0.5% phos-
phate mixture, 1% nitrite salt, 0.2% seasoning mixture
and 1% caseinate. Spread coagulates contained 6%
each type of starch/flour instead of phosphate mixtu-
re and 0.03% sodium erythorbate to replace caseinat.
Percent of other ingredients was the same compared
to control spreads. There have been produced fourte-
en types of meat spread coagulates in three production
replications. During constant stirring, minced meat to-
gether with nitrite salt and water was heat treated until
temperature of 70-80 °C was reached. Cooked meat was
transferred into Stephan UMC 5 electronic (Stephan Na-
hrungsmittel und Verfahrenstechnik, Germany) and ho-
mogenized for 2 min at 2400 X rpm. Then phosphate
mixture, seasoning mixture and caseinate were added
and homogenized for 1 min at 2400 X rpm. At the end
heated sunflower oil was added, the mixture was ho-
mogenized for 5 min at 3000 x rpm and then filled in
glass jars. Prepared meat spreads were cooled to room
temperature and held overnight in a refrigerator at 4 °C.
Next day coagulates were pasteurized in a combi-appli-
ance SelfCooking Center® 5 senses (Rational) according
to the following temperature regime: 30 minutes at a
temperature of 40 °C for the next 30 minutes at a tem-
perature of 60 °C and 30 minutes at a temperature of 72
°C.Then the samples were cooled to room temperature
and stored in a refrigerator at 4 °C until further analysis
(Figure 1).

Znanstveno strucni dio

From the left side: control, potato starch, instant potato starch, corn starch, buckwheat flour,
whole grain spelt flour, chickpea flour, rice flour, wheat flour, barley flour, coconut flour 140,
coconut flour 250, coconut flour 355, coconut flour residue.

Figure 1. Two production replications of pork spread coagulates with
added different types o f flour and starches.

Methods

Basic chemical composition was determined in duplicate
by apparatus Food ScanTM Meat Analyser (FOSS), speci-
fically designed for meat and meat products.

Instrumental analysis of colour were determined in
duplicate with chromometer Minolta CR-200b and the
CIE L* a* b* system was used (L" (lightness), a” (£, red to
green) and b” (&, yellow to blue) values on the surface
and cross-section of the sample).

Textural properties of spread coagulates were me-
asured in duplicate with apparatus Texture Analyser
TAXT Plus and contact part SMSP/20.

Sensory evaluation was carried out by a panel of five
qualified and experienced panellists in the field of meat
products. The analytical-descriptive test (Golob et al.,
2005) was used. The analysis was performed by scoring
the sensory attributes on a structured scale from 1 to 7
points, where a higher score indicated greater expressi-
on of a given property. The exceptions here were salti-
ness and hardness, which were evaluated by scoring on
a structured scale of 1 to 4 to 7 (1-4-7). Here, a score of
4 points was considered optimal, with scores of 4.5 or
higher indicating greater expression of a property, and
those of 3.5 or lower indicating insufficient expression
of a property. These sensory profiles of the spread sam-
ples were assessed using 14 descriptors that were gro-
uped into four blocks: appearance, texture, smell and
aroma. The first block related to the visual attributes
and the cross-section: colour, oxidation rate, segregated
liquid, and stability of emulsion. The second block rela-
ted to the texture: juiciness, hardness, jelly, spreadability
and graininess. The third block related to the olfactory
attributes, like smell characteristic and odour. The fourth
block related to the aroma attributes, such as saltiness,
aroma characteristic and odd aroma. The appearan-
ce and segregated liquid were evaluated in glass jars.
Other properties were evaluated on spreads offered on
the plates.

Data analysis

The data were analysed for normal distributions using
the UNIVARIATE procedure (SAS/STAT, USA). The diffe-
rences according to the muscles were analysed through
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a general linear model procedure and Duncan test (SAS/
STAT), with a 0.05 level of significance. The experiment
was performed in three production replications.

RESULTS AND DISCUSSION
Basic chemical parameters were determined for all of
the experimental groups. On average, 100 g of spread
coagulate contained water at 58.04 + 0.32 g, fat at 27.35
+0.39 g, protein at 9.45 +0.11 g, salt at 0.82 £ 0.19 g and
collagen at 0.85 + 0.29 g (data not shown). On the basic
of the standard deviations for each parameter obtained
we could confirm the homogeneity of the samples.
Instrumental measurement of surface and cross-sec-
tion colour shown that spread coagulates with the addi-
tion of various starches or flour were generally darker
(lower L* values) (exception was chickpea flour which
made the spread brighter on surface), redder (higher
a* values) and less yellow (lower b* values) compared
to control coagulates with the addition of phosphate
mixture (Table 1).

Table 1. Effect of different flour/starch type addition on the colour
measured with chromometer Minolta on the surface and cross-section of
spread coagulates.

Spread Surface Cross-section
Starch/flour type L* a* b* L* a* b*
Control 785020 3829  11esd 7792 620 g9ab
Potato starch 65799 507 10659 e85 82280 7.gf
Instantpotatostarch 63431 5669 780 6667k 725h  go6cf
Com starch 7255® 467t 1099 723400 7orf gapef
Buckwheat flour g9.508F 536 909 70509 7769 83
Wholegrainspeltflour 68720 5449 10m1® 69300 708 10230
Chickpea flour 78402 1350 1302 75590 400k 13622
Rice flour 706080 556dc  936f 72148 7809 ga4zed
Wheat flour 7004 5549 0118 eogoh g2 g7
Barley flour 6163 584 8939 680k  se® 1012
Coconut flour 140 n6®  7d 9o ;303¢  s1® 9s1C
Coconut flour 250 72959 738 9199F  mg0d 4 95
Coconut flour 355 n5® 7100 gpdf 72322 g31d  gopd
Coconutflourresidue 7151 7299 9049 71sf g3d gsyed
) 158 03 034 03 012 063
P <0001 <0001 <0001 <0001 <0001 <0.001
Pp <0001 0001 <0001 <0001 <0001  0.007

SD - standard deviation of three independent experiments; P, — statistical probability
of flour/starch type effect; P, — statistical probability of repetition effect; means with
different superscript letters (a,b,¢,d,e,£g,h,ij) within column differ significantly (P <0.05;
significance of differences between flour/starch types addition).

On the other side, panellists have decided the spre-
ad with chickpea flour had the most similar colour com-
pared to control spread. All other spreads were redder
and therefore sensory acceptable (Table 3). Spread coa-
gulates with addition of potato starch (6.1 points), pota-
to instant starch (6.0 points) and barley flour (6.1 points)
were assessed as the most likeable choise ragarding co-

- 416 » MESO = No. 5 = September - October = Vol. XIX (2017)

lour. The highest oxidation rate on the surface was ob-
served in previous mentioned spreads with barley flour
(3.3 points), potato starch (3.2) and corn starch (3.3).

Spreads with different starches, flour of phosphates
significantly (P < 0.001) differed in instrumentally me-
asured textural parameters (firmness, consistency, co-
hesiveness, and viscosity index) (Table 2). Spreads with
comparable firmness to control (3.42 N) were those with
addition of corn starch (3.39 N), wheat flour (3.52 N), bar-
ley flour (3.44 N) and coconut flour 355 (3.31 N).

Table 2. Effect of different flour/starch type addition on the textural
parameters of spread coagulates measured with Texture analyser.

Firmness  Consistency  Cohesiveness Viscosity index

Starch/flour type N) (N.s) ) (N.s)
Control 3.42h9 60.4310 31362 3072
Potato starch 6.27° 101.124 -5.96% -6.039
Instant potato starch 240 43.04' -3.37h¢ -3.58hac
Com starch 3.39"9 63,321 -3.46h° -3.8opdac
Buckwheat flour 569 102672 5,908 5649
Whole grain spelt flour 318! 57.979 -3.84d¢ 4244
Chickpea flour 3.78f 70224 3.9h 3.44bac
Rice flour 3.99¢ 70734 481 505
Wheat flour 3529 60.459 4.4 4420
Barley flour 3.44h9 50.84h 3.864¢ -3.51bac
Coconut flour 140 4214 76.80¢ 3,260 -3.g1hdac
Coconut flour 250 480 8787 3.560¢ -4,020dc
Coconut flour 355 3.31h' 60.53f9 2732 3400
Coconut flour residue 3.69F 66.36° 30702 335m
D 021 475 061 092
P <0001 <0.001 <0.001 <0.001
i <0.001 <0.001 <0.001 <0.001

SD - standard deviation of three independent experiments; P, — statistical probability

of flour/starch type effect; P — statistical probability of repetition effect; means with
different superscript letters (a,b,¢,d,e,£g,h,i,j) within column differ significantly (P <0.05;
significance of differences between flour/starch types addition).

Texture in the mouth was evaluated by panellists
according to five characteristics, as juiciness, hardness,
spreadability, jelly and granularity, where coagulates
with addition of corn starch, coconut flour with granula-
tion 140 and potato starch were the most juicy compa-
red to control spread, where juiciness was assessed with
7.0 points (Table 3, 4). In general, addition of various
flour/starch significantly decreased juiciness.

Control spread was slightly too soft (hardness was
assessed with 3.2 points) while addition of potato star-
ch and coconut flour 250 was assessed with higher
score of hardness. Most likeable speadability was
observed in addition of wheat flour and barley flour.
Addition of potato starch, corn starch, wheat flour and
buckwheat flour was assessed as coagulates with the
lowest granularity.



Table 3. Effect of different flour/starch type addition on the sensory
properties of spread coagulates.

Value of property regarding the sample
Oxidati- Segre-

Colour onrate gated Emulsion

Juiciness Hardness Jelly

Sardviourtype 1.7) ofclour liguid OV (7)(47) (1)
a7 7
Control 230 10f 17d9ef 5@ 702 320 388
Potato starch 612 322 431 g1b  ssef 40 qgh
Instantpotatostarch ~~ 6.02  2.19c 149 27 o 274 3b
Comn starch ssb 332 20C  44e 63b 250 g9
Buckwheat flour 50¢ 260 16dgef 57d  ssed  3shc  q9hg
Whole spelt flour 50 190 qgde 30 sged  p7d  pefg
Chickpea flour 11¢  qof  qsde  sge ssef  pgd  poefg
Rice flour 500 23¢ 159f  gse szed  3abc ) 3ef
Wheat flour 54 21dc 149 3sh s7ed  ppd  psed
Barley flour 612 332 280 389  ssef 33 p8d
Coconut flour 140 500 13¢  q7def 53d gob 3shbc g 3ef
Coconut flour 250 5.0¢ 1.4¢ 150ef  6.1b 58 37ba ) gef
Coconut flour 355 500 14e 1s0f a3fe  sgd  ped  24hfg
Coconutflourresidue ~ 49¢ 158 15dgef  4q9f  53f  p5d  qgh
SD 031 031 030 038 033 047 044
Pv <0001 <0001 <0001 <0001 <0001 <0001 <0001
Pp 0595 <0001 <0001 <0001 0001 <0001 0001

SD - standard deviation of three independent experiments; P, — statistical probability
of flour/starch type effect; P, — statistical probability of repetition effect; means with
different superscript letters (a,b,c,d,e,£g,h,i,j) within column differ significantly (P <0.05;
significance of differences between flour/starch types addition).

Table 4. Effect of different flour/starch type addition on the sensory
properties of spread coagulates- continuation of Table 3.

Value of property regarding the sample

Sprea-  Graini- Sicl . pas 0dd
Starch/flourtype  dability  ness ST | LD AR CIEFE |

1) 17 teristic  (1-7)  (1-4-7) teristic (a-7)

(1-7) (1-7)

Control sgb¢ 100 683 13h 423 68 10
Potato starch 460 30c  s5gd qofde gqbac  5g4b pagh
Instant potato starch 5.9b 1.2 610 159h g0 55D 19
Com starch 6oba 16 6o 16foh 400 5ob 3gef
Buckwheat flour 6203 199h  sob  qsgh ggbc  g5c  3ged
Whole grainspeltflour  6.0ba  1.89h  61b  q18fie 400 3ged  4qcb
Chickpea flour 62ba  pofch 289  5ga  40c 219 602
Rice flour 6oba 219 g1b  q50h gqbac  53b b
Wheat flour soha  q70h  sefde qofde gqbac  4gc  pgof
Barley flour sghc  pgdc  safe o gqba 300 36
Coconut flour 140 642 23fe  safe  ggb aoc  35ef 43b
Coconut flour 250 5.4¢ 26de  5ycde  podde g 3.4f 45b
Coconut flour 355 6202 35b  sefde pocde  goc  34f 4sh
Coconutflourresidue 613 558 s54f a5 400 34F 4sh
) 052 048 035 045 013 050 061
Pv <0001 <0001 <0001 <0001 0001 <0001 <0.001
Pp <0001 <0001 <0001 0131 0054 0153 0442

SD - standard deviation of three independent experiments; P, — statistical probability
of flour/starch type effect; P, — statistical probability of repetition effect; means with
different superscript letters (a,b,c,d e, £g,h,i,j) within column differ significantly (P <0.05;
significance of differences between flour/starch types addition).

Znanstveno strucni dio

The highest sensory evaluated stability of emulsi-
on was observed in control spread (6.5 points). Slightly
poor stability (but typical) had spread with potato star-
ch and coconut flour 250 (6.1 point) and the worst sta-
bility was assessed in spread with instant potato starch
(2.1 points) (Table 3, 4).

Most similar smell compared to control was determi-
ned for instant potato starch, corn starch, whole spelt
flour, buckwheat and rice flour. Most similar aroma com-
pared to control was reached with addition of potato
starch, instant potato starch, corn starch and rice flour,
the problem was the presence of odd flavour. Control
spread and spread with corn starch were the most com-
parable in overall sensory quality. Also spread with co-
conut flour 140 was interesting, because of its attractive
properties, especially aroma.

CONCLUSION

Complete exclusion of phosphates from meat industry
is not realistic, because of its positive effects on tech-
nological properties. At least we need to reduce its use
because of the problems from a health perspective. For
this purpose we prepared meat spread coagulates with
different types of starches and flour instead of phos-
phates. The results obtained shown that we could reach
similar or even better quality of spread coagulates from
a technological and sensory point of view.

*This article is part of a MSc. thesis named Optimization
of texture parameters of pork-based spread coagulates
made with different starches and flour types, issued by
Noemi Pavlovic.
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SAZETAK

Cilj ove studije bio je proizvesti pastetu od svinjetine dodavanjem zamjenskih tvari koje bi imale usporediva ili bolja teksturalna svojstva
od pasteta proizvedenih uz dodatak fosfata. U tu svrhu, pripremljeno je cetrnaest skupina pasteta u kojima je mjesavina fosfata (kontrola)
zamijenjena razlicitim vrstama Skroba (krumpirov skrob, instant skrob krumpira i kukuruzni skrob) ili brasna (heljdino brasno, integralno
brasno pira, brasno slanutka, rizino brasno, pseni¢no brasno, jecmeno brasno uz dodatak beta glukana i razlicitih frakcija kokosova bras-
na). Uzorci su ocijenjeni organolepticki, boja je izmjerena upotrebom Minolta uredaja a tekstura Analizatorom teksture TA.XT. Pastete s
razlicitim vrstama skroba, brasnom i fosfatima znacajno su se razlikovale (P < 0,001) u teksturi (¢vrstoca, konzistencija, povezanost, te
indeks viskoznosti), boji i senzornim svojstvima (izgled, tekstura, miris i aroma). Pasteta s fosfatima i pasteta s kukuruznim skrobom bile su
najsli¢nije senzorne kvalitete. Zbog svojih privlacnih svojstava, istice se pasteta s kokosovim brasnom 140.

Kljucne rijeci: mesni proizvodi, pastete, fosfati, Skrob, brasno, parametri teksture

ZUSAMMENFASSUNG

Ziel dieser Studie war es, eine Leberpastete aus Schweinefleisch durch Zugabe von einzelnen Ersatzstoffen herzustellen, die vergleichbare
oder sogar noch bessere Textureigenschaften aufweisen wiirde als die mit Phosphaten hergestellte Leberwurst. Zu diesem Zweck wurden
vierzehn Leberwurstgruppen vorbereitet, bei welchen die Phosphatmischung (Kontrolle) durch diverse Stérken (Kartoffelstdrke, Instant-
Stdrke und Maisstérke) oder Mehl (Buchweizenmehl, Vollkorndinkelmehl, Kichererbsenmehl, Reismehl, Weizenmehl, Malzmehl bei Zuga-
be von Beta-Glukan und diverse Fraktionen von Kokosmehl) ersetzt wurde. Die zubereiteten Schweineleberwdirste wurden sensorisch beu-
rteilt; die Farbe wurde mit dem Kolorimeter Minolta gemessen, wdhrend die Textur mit dem Texturanalysegerdt TA.XT festgelegt wurde.
Bei den Leberwiirsten mit diversen Stdrkesorten (P < 0,001) haben sich erhebliche Unterschiede bei der instrumental gemessenen Textur
(Festigkeit, Konsistenz, Kompaktheit und der Viskositdtsindex), bei allen Farbwerten sowie sensorischen Eigenschaften (Aussehen, Textur,
Geruch und Aroma) gezeigt. Die Leberwurst mit Phosphaten und die Leberwurst mit Maisstcrke waren in Bezug auf die sensorische Qua-
litét am dhnlichsten. Aufgrund ihrer attraktiven Merkmale zeigte sich die Leberwurst mit Kokosmehl 140 besonders interessant.

Schliisselwérter: Fleischprodukte, Leberwurst, Phosphate, Stérke, Mehl, Texturparameter
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RESUMEN

El objetivo de este estudio fue producir paté de cerdo mediante la adicién de algunas sustancias sustitutivas que tendrian propiedades de
textura comparables o incluso mejores que los patés producidos por fosfatos. Para este propdsito, hemos preparado catorce grupos de
patés donde la mezcla de fosfatos (control) se sustituyd por diferentes tipos de almidén (almidén de patata, almiddn de patata instantdneo
y almiddn de maiz) o de harina (harina de trigo sarraceno, harina integral de trigo espelta, harina de garbanzo, harina de arroz, harina de
trigo, harina de cebada con adicidn de betaglucano y diversas fracciones de harina de coco). Los patés de cerdo preparados fueron eva-
luados con los sentidos, el color fue medido por el Minolta, y los pardmetros de textura fueron determinados por el analizador de textura
TA.XT. Patés con diferentes tipos de almidén, harina y fosfatos (p < 0,001) fueron significativamente diferentes en la textura medida con los
aparatos (firmeza, consistencia, coherencia, y el indice de viscosidad), y todos los valores de color y caracteristicas sensoriales (apariencia,
textura, olor y sabor) . El paté con fosfatos y el paté con almiddn de maiz eran similares en calidad sensorial general. Debido a sus propie-
dades atractivas, el paté con harina de coco también fue interesante 140.

Palabras claves: productos cdrnicos, patés, fosfatos, almidén, harina, pardmetros de textura

SUNTO

Obiettivo di questo studio é stato quello di produrre un paté di carne suina aggiungendovi alcuni surrogati che avessero proprieta di texture
comparabili o persino migliori rispetto ai pdté prodotti con i fosfati. A questo fine, abbiamo predisposto quattordici gruppi di paté nei quali il
mix di fosfati (controllo) é stato sostituito con differenti tipi di amido (fecola di patate, fecola di patate solubile e amido di mais) e farina (farina
di grano saraceno, farina integrale di farro, farina di ceci, farina di riso, farina di frumento, farina d'orzo con l'aggiunta dei beta-glucani e varie
frazioni della farina di cocco). | pdté di carne suina cosi preparati sono stati sottoposti ad analisi organolettica, il loro colore é stato misurato
con Minolta, mentre i parametri di texture sono stati accertati con I'’Analizzatore di texture TA.XT. | pdté con differenti tipi di amido, farina e
fosfati (P < 0,001) sono risultati molto diversi sia allesame strumentale della texture (sodezza, consistenza, legame e indice di viscosita), sia
allesame del colore, sia allesame organolettico (aspetto, texture, odore e aroma). Il paté con i fosfati e il paté con I'amido di mais sono risultati
i pit simili quanto a qualita sensoriali. Per le sue attraenti proprietd, ha suscitato interesse anche il paté con la farina di cocco 140.

Parole chiave: prodotti della carne, paté, fosfati, amido, farina, parametyri di texture

2. hrvatska konferencija o procjeni rizika

.. . cre v . === Konferencija ¢e se odrZati 16.i 17. listopada 2017.
porijeklom iz hrane uz obiljezavanje

godine na Poljoprivrednom fakultetu u Osijeku. U sklopu

Svjetskog dana hrane konferencije odrZat ¢e se i nacionalno obiljeZavanje
Svjetskog dana hrane 2017., koje HAH ve( tradicionalno
=== Hrvatska agencija za hranu (HAH), uz potporu organizira u suradnji s Organizacijom za hranu i
Europske agencije za sigurnost hrane (EFSA), pod visokim  poljoprivredu Ujedinjenih naroda (FAQ).
pokroviteljstvom predsjednice Republike Hrvatske === Konferencija je namijenjena predstavnicima
Kolinde Grabar-Kitarovic te pod pokroviteljstvom nadleznih tijela, industrije, organizacijama potrosaca,
Ministarstva poljoprivrede i Ministarstva zdravstva RH, znanstvenoj zajednici te svim dionicima u sustavu
organizira 2. hrvatsku konferenciju o procjeni rizika sigurnosti hrane iz Hrvatske, ali i regije, a odrZat e se na
porijeklom iz hrane. hrvatskom i engleskom jeziku, uz simultano prevodenje.
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