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FOOD ADDITIVES

The global Food Additives Market size was

| worth USD 37.91 billion in 2020, and it is
kil estimated to reach a valuation of USD 55.53
billion by the end of 2025.
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INTERNATIONAL REGULATORY

AUTHORITIES

The Joint Expert Committee on Food Additives (JECFA) of the Food and Agriculture
Organization /World Health Organization
The U.S. Food and Drug Administration (FDA) ]
The European Food Safety Authority (EFSA) }
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RE-EVALUATION OF FOOD ADDITIVES

26.3.2010 Official Journal of the European Union L 80/19
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COMMISSION REGULATION (EU) No 257/2010
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of 25 March 2010

Save to My items
setting up a programme for the re-evaluation of approved food additives in accordance with Regulation (EC) No 1333/2008

Up-to-date link of the European Parliament and of the Council on food additives

Permanent link

. (Text with EEA relevance)
Download notice

THE EUROPEAN COMMISSION,
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Follow this document
Having regard to the Treaty on the Functioning of the European Union,

Having regard to Regulation (EC) No 1333/2008 of the European Parliament and of the Council of 16 December 2008 on food

i= Table of contents . . . .
additives (1), and in particular Article 32 thereof,

After consulting the European Food Safety Authority,
Whereas:

(1) Regulation (EC) No 1333/2008 requires the Commission to set up a programme for the re-evaluation, by the European Food
Safety Authority (hereinafter referred to as ‘EFSA’), of the safety of food additives that were already permitted in the Union
before 20 January 2009.

(2) 1In 2007, the Commission presented a report to the European Parliament and the Council on the progress of the re-evaluation of

food additives (%). That report provides a summary of the recent additive re-evaluations undertaken by the Scientific
Committee on Food (‘SCF’) and EFSA and describes the related actions taken by the European Commission on the basis of
the scientific opinions.

(3) The re-evaluation of food colours has already been started with priority. since these food additives have the oldest evaluations
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RE-EVALUATION OF CARRAGEENAN BIOSAFETY
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European Food Safety Authority Search site p

Calendar English (en)

About ¥ News v Discover ¥ Science ¥ Publications v  Applications ¥ Engage v
Home Call for technical and toxicological data ...

SR Call for technical and toxicological data on carrageenan (E 407) for uses in foods

R for all population groups including infants below 16 weeks of age

Calls for data Subject area

Deadline: 31 December 2022

Closed calls €% Food additives >

Document B (287.31 KB)

Observers EFSA-Q-number: EFSA-Q-2018-00771 & Food ingredients and p
packaging
C et . Publls_hed: 10/1!:)/20_18 )
+ Deadline for registering interest: 21/11/2018
Prociirement « Deadline fc_rr submlssmr_\ o_f data: 30/09/2020
* New deadline for submission of data: 31/12/2022
Grants

Background

Research Platform :
Accordina to Requlation (EC) No 1333/2008™, food additives which were permitted
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CARRAGEENANS

Carrageenans are sulfated heteropolysaccharides extracted from Eucheuma seaweeds.
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To assess the impact of carrageenans
on eryptosis both in vitro and in vivo.
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STUDY DESIGN

Study design — snvire

In vivo

WAG rats
2 .
@ (co\zt?cﬁ 1"?21 ) (experimental group) WAG rats (n=8)
g: Sroun 140 mg/kg E407a
water ad libitum ; i
= daily during 2 weeks
(n=8) (n=8)

Blood samples were collected

S—
Blood samples were collected in
K2 EDTA wvacutainer tubes in K2 EDTA vacutainer tubes
‘3.
L Incubation of cells in RPMI with various
" d concentrations of E407a during 24 h

logL] |1em| |ser | [10g1]

I I I |
Confocal microscopy
(Annexin V staining)

Flow cytometry
Annexin V staining H2DCFDA staining

l

Parameters evaluated:
1. Percentage of Annexin
V-positive erythrocytes;
2. MFI values of Annexin V
in all RBCs;
3. MFI values of Annexin
V-positive erythrocytes

Parameters evaluated:
1. MFI values of DCF
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ERYPTOSIS

Immunological features:
- no membrane rupture. Thus,
DAMPs are not released,;

P - efferocytosis by
Caspase “LFlpp maCI’OphageS,
/:’ .T - -efferocytosis changes the
. NN /Ij oo T ) phenotype of macrophages to
/;zg%.m —+— ‘\. the anti-inflammatory
1 @ | EE g
Scramblase POKL [ | Tkachenko A, Onishchenko A. Casein kinase
1a mediates eryptosis: a review. Apoptosis.
Y 2022 Oct 29. doi: 10.1007/s10495-022-
rinoge corten 01776-3. Epub ahead of print. PMID:
_ oy 36308624. 9
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ANNEXIN V STAINING

Anmsesdn AnmexinV Binding
Plasma Membrane  phoenholipid F|||j||;!l|n!,':| f o f ! phosphatidylserine
£ o ”

Indduction of , e %, "oy

m fpoplosis IEI' A

phiosphatidylserine
Mormal Cell Apoptotic Cell
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ANNEXIN V STAINING

FLOW CYTOMETRY

E407a0g/L E407a1g/L
£ E
3 Z
© Annexin V-positive cells © Annexin V-positive cells
LI Imlt| T T 1T TTIT |l T T T T7TT1T Iwés T I1|Q T I-_\I rTT |. T | 3 i \10‘5
Annexin Y FITC Annexin V FITC
g] E407a 5g/L =] E407a 10 g/L
£ ] t ]
8o | Annexin V-positive cells S8 Annexin V-positive cells
Ay A ot M‘
o h 1&5 0’ ; 10 10‘5
Annexin ¥ FITC Annexin VFITC
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MFI of annexin V-FITC % of annexin V-positive RBCs

MF| of annexin V-FITC
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Tkachenko A, Kot Y, Prokopyuk V, Onishchenko
A, Bondareva A, Kapustnik V, Chumachenko T,
Perskiy Y, Butov D, Nakonechna O. Food
additive E407a stimulates eryptosis in a dose-
dependent manner. Wien Med Wochenschr.
2021 Aug 12. doi: 10.1007/s10354-021-00874-2.
Epub ahead of print. PMID: 34383224 11



ANNEXIN V STAINING
(CONFOCAL MICROSCOPY)

Phase contrast Annexin V-FITC

Tkachenko A, Kot Y, Prokopyuk V, Onishchenko A,
Bondareva A, Kapustnik V, Chumachenko T, Perskiy Y,
Butov D, Nakonechna O. Food additive E407a
stimulates eryptosis in a dose-dependent manner. Wien
Med Wochenschr. 2021 Aug 12. doi: 10.1007/s10354-
021-00874-2. Epub ahead of print. PMID: 34383224.
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H2DCFDA AS A ROS SENSOR

e AL L . H2DCFDA —

@ 2',7'-dichlorodihydrofluorescein
diacetate;

 DCF - 2',7'-dichlorofluorescein;
* ROS - reactive oxygen species

Esterase OH
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Tkachenko A, Kot Y, Prokopyuk V, Onishchenko
R RCES" S RS 22 " TR I 2 PR A R " | A, Bondareva A, Kapustnik V, Chumachenko T,
reperba Perskiy Y, Butov D, Nakonechna O. Food

additive E407a stimulates eryptosis in a dose-
dependent manner. Wien Med Wochenschr. 2021
Aug 12. doi: 10.1007/s10354-021-00874-2. Epub
ahead of print. PMID: 34383224.

14

XapKiBCbKMMN HaLLiOHA/IbHUI MeAUYHUIN YHIBEpCUTET



-
g o

FLUO4 STAINING

500+
Samples 363 [314; 401] a.u.,
335 [286; 370] a.u., p < 0.0001
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Concentrations of E407a
Tkachenko A, Prokopiuk V, Onishchenko A.
Semi-refined carrageenan induces eryptosis in a
Ca?*-dependent manner. J Clin Med Kaz 2022;
T LB RERL 19(1):42_45.DO|:
10 https://doi.org/10.23950/jcmk/11576
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ERYPTOSIS OF CIRCULATING RBCs IN

RATS ORALLY EXPOSED TO E407a

]
B

-
o

* 0.80 [0.60; 1.23] %.

=
-]
L]

= 0.95 [0.83: 1.40] %, p=0.3692
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Control group E407a 2 weeks (140 mgrkg)
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