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Compostos fenodlicos/polifendis/(poli)fenodis
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Compostos fenolicos - classificagao
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Compostos fenodlicos da dieta

Fontes: frutas e legumes, saladas, cereais, chas, café, vinho, mate, suplementos

alimentares, fitoterapicos (flavonoides, taninos).

Phenol-Explorer database ( )*: dados da composicao de alimentos,

incluindo efeito do processamento.

I Databese on Polyphenal Cont X

i) © phenol-explorereu @ o + InD ¥ =

Welcome to Phenol-Explorer 3.6

Phenol-Explorer s the first comprehensive database on polyphenol content in foods. The database contains more than 35,000 content values for 500 More Infarmation:

different polyphenols in over 400 foods. These data are derived from the systematic collection of more than 60,000 original content values found in mare than
1,300 scientific publications. Each of these publications has been critically evaluated before inclusion in the databasa. The whole data on the polyphenol
compaosition of foods is available for downdoad.

Release 2.0 of Phanol-Explorer added It data en polyph | L Phar C etic data on 380 metabolites identified in bicfuids after
the consumption of potyphenol-rich sources are presented. These data have been axtracted from 236 publications and ariginate from 221 intervention studies in
human subjects and expsrimental animals

Release 3.0 of Phenol-Explorer introduces data on the effects of food p ing and Li} Ratb factors describa changes in polyphencl content upon How 1o ciie Us
food transformation and can be used to estimate compaosition of processed foods when Iaborahry measurements are missing and the data are absent from food
composition tables. Retention factors are available for 155 foods, 139 polyphenols, and 35 processes. They are derived from 120 publications antact us

In version 3.6 {June 2015}, 1451 new content values for lignans have been added o the detabase.

A wide range of quenies on foods, polyphencls and me lites, as fied by various methods, can be executed, Simple queres can be made by

typing the namea of a polyphenol, metabalite or food source at the top of any page. More complex queries can ba parformed by using the Advanced search. In this
search, two orr
the "Advanced displa

foods or polyphencls can be selected, to easily compare for example the contenis of the various polyphenots in green and black tea. Using
¥ option' it is also possible to sort results

esired and lo calculate total polyphenal contents per d subclass.

Phenci-Explorer has bean developed at INRA in collaborstion witt ria, the Uni iC and In Sififlo, The work has

been made possible thanks to the financial support of the French government, the Institut Mational du Cancer (Fr'mr‘el Unilever, Dﬂ'\nnr and MNestlé,

* Nao inclui dados sobre compostos
fenodlicos nao extraiveis (ligados a
matriz (proteinas ou fibra alimentar)

Compostos fendlicos:

» Extraiveis ou soluveis (livre ou
associada a acucares ou
acidos organicos)

» Nao-extraiveis ou insoluveis
(ligados a proteinas ou a fibra
alimentar)




Consumo de compostos fenolicos
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Contribuicao de alimentos para o consumo de
compostos fendlicos

Paises nao-mediterraneos

D consciente do Reino U

Paises mediterraneos

m Café
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mCha

m Cereais

m Bolos, biscoitos e
doces

B | eguminosas

W Hortalicas e batatas

B Nozes

m Outros

Eur J Nutr (2016) 55:1359-1375



Consumo de compostos fendlicos vs.
risco de doencas

British fouwrnal of Nutrition (20143, 111, 1-11 doi:
© The Authors 2013

Higher dietary anthocyanin and flavonol

intakes are associated with anti- Systematic review with meta-analysis

lnﬂammatOI‘Y EffECtS 1mna POPUlatIOH Of US Flavonoid intake and risk of CVD: a systematic review and
1 A i : : .

adults 3 meta-analysis of prospective cohort studies

Aedin Cassidy, Gail Rogers, Julia J Peterson, Johanna T Dwyer, Xia Wang'?, Ying Y. Ouyang?, Jun Liu” and Gang Zhao®

Honghuang Lin, Paul F Jacques Flavonols, anthocyanidins, proanthocyanidins,

The American Journal of Clinical Nutrition, Volume 102, Issue 1, July 2015, flavones, flavanones and flavan-3-ols, significantly

- . decrease the risk of CVD.
s nutrients
=
|: Submitto ths Journal f\ Systematic Review on Polyphenol Intake and Health
|- v or s doum] | Outcomes: Is there Sufficient Evidence to Define a

Health-Promoting Polyphenol-Rich Dietary Pattern?

| Edit a Special Issue ‘

by Cristian Del Bo’ 1.1 &, stefano Bernardi T ¢, Mirko Marino ' ', Marisa Porrini !, Massimiliano Tucci 1,
Simone Guglielmetti ! &, Antonio Cherubini 2, Barbara Carrieri 23, Benjamin Kirkup 4, Paul Kroon 4 &,
Article Menu Raul Zamora-Ros 5'&, Nicole Hidalgo Liberona 87, Cristina Andres-Lacueva 6.7 and Patrizia Riso !.” B



Efeito nutracéutico dos compostos fendlicos/alimentos
ricos em polifenois

» Conhecer a composicao de polifendis dos alimentos e o seu
consumo € suficiente?

* Quais destes compostos conseguem ser absorvidos no TGI?

 Em que concentracao eles atingem os tecidos alvo?

* Formam-se novos compostos durante o processo de digestao?

» Estes compostos possuem acao biologica relevante?



Digestao

Definicao
Digestao de compostos fendlicos

Absorcao: boca, estomago, intestino delgado

Compostos nao absorvidos = intestino grosso
(fermentacao pela microbiota) = absorcao,

modulacao da microbiota
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JOURNAL OF FOOD AND DRUG ANALYSIS 27 (2019) 623—631



Biodisponibilidade dos compostos
fendlicos

:  Melhora barreira intestinal
e - Efeito prebidtico

Estimula o Sistema imune;
J Processo inflamatorio;
J stress oxidativo;
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Avaliacao da biodisponibilidade de compostos
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« Biodisponibilidade

« Ensaios in vivo
« Humanos: coleta de sangue, fezes e urina
(procedimentos invasivos: aspiragao do
conteudo estomacal e intestinal).
* Animais: coleta de sangue, conteudo intestinal,
fezes, urina e tecidos.

* Bioacessibilidade

» Ensaios in vitro (bioacessibilidade e biotransformacao -
estudo de metabalitos):
» Ensaios de digestao estatica
* Ensaios de digestao dinamica

International Journal of Food Science and Technology 2017, 52, 291-305



Ensaio padronizado de digestao estatica in vitro

- Step
'% * Perform enzyme activity and bile assays 1
g * Prepare SSF, SGF and SIF stock solutions 2
;"j * Perform pH-test adjustment experiment 4
o Mix Food with SSF (1:1, (wt/wt)) 7-12
8 e Include CaCl, (1.5 mM in SSF) 13
(o

* Add salivary amylase, if necessary (75 U/mL) 14

©
O * Incubate while mixing (2 min, 37 °C,pH7) 15,16 | N FOG EST 2 O
u

& « Mix oral bolus with SGF (1:1 (vol/vol)) 17,18 - "
£ <

« Include CaCl, (0.1 1 d t t I
- nde G2, (015 i n G | digestion protoco
'S * Add pepsin, gastric lipase (2,000, 60 U/mL) 20, 21
(:g'@ ¢ Incubate while mixing (2 h, 37 °C, pH 3.0) 22-24
§ * Mix gastric chyme with SIF (1:1 (vol/vol)) 25,26
£ ¢ Include bile (10 mM bile salts) 27
c_g * Include CaCl, (0.6 mM in SIF) 28
ﬁ * Add pancreatin (trypsin activity 100 U/mL) 29
€ ¢ Incubate while mixing (2 h, 37 °C, pH7.0)  30-32

https://www.youtube.com/watch?v=U
euLgWHdQuw

* Sampling procedure and sample
treatment (Table 1)

i NATURE PROTOCOLS | VOL 14 | APRIL 2019|991-1014 |

Sampling




Sistemas de digestao dinamica

TIM-1 +

TIM-2

Simulator of Human Intestinal
Microbial Ecosystem (SHIME®)

WAGENINGEN

UNIVERSITY & RESEARCH




Sistemas de digestao dinamica



Relacao estrutura vs. biodisponibilidade

Tlasn

f._.r.-'-if_'; \"[o ] HL_I

Drug Metab Rev. 2015 May;47(2):175-90.




Transformacao de compostos fendlicos durante
a digestao

-{ Stomach l Small

intestine

Microbiota

Chlorogenic acids

Chlorogenic acids
hesperidin — hesperidin
Epicatechin m——) Fpicatechin l
Phenolics

Quercetin- : .
glucoside = Deglycosylation Hesperetin

Blood . l ,
Quercetin Epicatechin Phenolics Hesperetin

Conjugates

Figure |1 Highl
acids and hesperidin are poorly absorbed intact, and so their attached organic acids and sugars, respectively, are efficiently removed by the gut microbiota. Deg-

y simplified metabolic pathways involved in the absorption and metabolism of polyphenols. Phenolics = hydroxycinnamic acids. Chlorogenic

lycosylation is ysed by brush border enzymes, especially lactase phlonzin hydrolase, and is most efficient when glucose is attached. Conjugates circulating

post-prandially in blood may be with methyl, glucuronic acid and/or sulphate groups.

Nutrition Bulletin, 42, 226—235



Compostos fenolicos vs. microbiota
intestinal

Dietary compounds Gut microbiota Metabolites Gut barrier Host effects
Bifidobacteria
Polyphenols Lactobacillus. Ant?-pxidants
Green tee Enterococcus Modified Antl-]nflammqtory
Recvaratrol Faecalibacterium " o ohenols Cardioprotective
Roseburia Cancer preventive

Akkermansia Neuroprotective properties

.. Overview of the interplay between food components, gut microbiota, metabolites, and host health. Dietary compounds may elicit changes i
osition and the activity of the gut microbiota resulting in the generation of secondary metabolites that modulate host responses. Arrows indicate intera
.en gut microbiota and metabolites. Ahr: Aryl: aryl hydrocarbon receptor; BCAAs: branched-chain amino acids; MAC: microbiota accessible carbohyd:

;: short-chain fatty acids; TMAO: trimethylamine oxide.

Food Research International 115 (2019) 23-31



Concentracao de compostos fendlicos no TGl e
na corrente circulatoria

Qual a concentracao
Y W de compostos
}ﬂ Iﬁ?’ % —— : fenélicos necessaria
em,g,m,,,,, para exercer atividade
"“’“‘""” ! . antioxidante?

ellagic Gut microbiota

L

Spe—— )

urolithin A glucuronide Hesperetin glucuronide phenyl hydracrylic

J.C. Espin et al./Biochemical Pharmacology 139 (2017) 82-93




O papel da digestao nas propriedades
nutracéuticas dos compostos fenolicos

Flavonoids

o

Parent compounds
High concentrations

Local effects

A Aromatic and

*g)f phenolic
b ;ﬁ7 acids

Systemic Changes and other
effects in metabolites
microbiota

3

Tissue flavonoid
metabolite/s

Systemic effects
Low concentrations
Mostly metabolites

Food Funct,, 2019, 10, 514-528 | 517



L Fruta jabuticaba 1

Nativa da América do Sul;

Elevado conteudo de compostos fendlicos (antocianinas, elagitaninos e
galotaninos);

Superfruta = compostos bioativos + efeitos beneficios para a saude
Chang et al. Crit. Rev. Food Sci. Nutr. (2018) 23:1-25.

POSTOS BIOATI
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Journal of Food Composition and Analysis 78 (2019) 59-74

Contents lists available at ScienceDirect = . . FOOD
COMPOSITION

ANALYSIS

Journal of Food Composition and Analysis

journal homepage: www.elsevier.com/locate/jfca

Characterization and quantification of tannins, flavonols, anthocyanins and M)
matrix-bound polyphenols from jaboticaba fruit peel: A comparison between &=
Moyrciaria trunciflora and M. jaboticaba

A. Quatrin®, R. Pauletto”, L.H. Maurer™”, N Minuzzi®, S.M. Nichelle”, J.F.C. Carvalho",
M.R. Maréstica Junior®, E. Rodrigues®, V.C. Bochi"", T. Emanuelli®"

Hindawi

Journal of Nutrition and Metabolism
Volume 2018, Article ID 9794629, 13 pages
https://doi.org/10.1155/2018/9794629

Hindawi
Research Article
The Hepatoprotective Effect of Jaboticaba Peel Powder in a Rat — \L : -
Model of Type 2 Diabetes Mellitus Involves the Modulation of } complicacoes
gllliol/ll:isulﬁ:e th:dox State through the Upregulation of hepética s em modelo
utathione ynt esis Andréia Quatrin (3,"” Lisiane Conte (3, Dariane Trivisiol da Silva 23 pre . -
Cassi:li Gehlen Figueirejlo 2 ;abrina Somacal . = Miglfe] Roehrs (), d e d Ia betes tl po 2
Cibele Ferreira Teixeira ®,' Fernanda Barbisan (2,>* Paula Rossini Augusti 3
Mario Roberto Maréstical lzl'mior,(' Ivana Beatrice Manica da Cruz ®,’

and Tatiana Emanuelli



Digestao da jabuticaba:
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Efeito da Cy-3-G na colesterolemia

Gut Microbiota Metabolism of peele Remed - ReE depende da microbiota
Anthocyanin Promotes Reverse S B TR
Cholesterol Transport in Mice Via ion B Abx(-) " ,
Repressing miRNA-10b O Abx (+) — .

604 - 3 T
Dongliang Wang, Min Xia, Xiao Yan, Dan Li, Lei Wang, Yuxuan Xu,

Tianru Jin, and Wenhua Ling

Originally published 19 Jul 2012 | hitps://doi.org/10.1161/CIRCRESAHA.112.266502 | 404

Circulation Research. 2012;111:967-981

is companion of Sébtémbe 28, 2012
Other version(s) of this article Vol 111, Issue 8
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(pg/mg protein)
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Common Phenolic Metabolites of Flavonoids,
but Not Their Unmetabolized Precursors,
Reduce the Secretion of Vascular Cellular
Adhesion Molecules by Human Endothelial
Cells 3

Emily F Warner, Qingzhi Zhang, K Saki Raheem, David O'Hagan,

Maria A O'Connell, Colin D Kay

The Journal of Nutrition, Volume 146, Issue 3, March 2016, Pages 465-473,
https://doi.org/10.3945/jn.115.217943 )

Gut. 2018 Jul 31. pii: gutjnl-2017-315565. doi: 10.1136/gutjinl-2017-315565. [Epub ahead of print]

Treatment with camu camu (Myrciaria dubia) prevents obesity by altering the gut microbiota and
increasing energy expenditure in diet-induced obese mice.

Anhé FE'2 Nachbar RT?, Varin TV2, Trottier J**, Dudonné S2, Le Barz M':2, Feutry P2, Pilon G'2, Barbier 0%#, Desjardins Y2, Roy D?, Marette A"2.

CC prevents obesity and modulates gut microbiota 197 0 O e
Weight gain . Akkermansia muciniphila -~ 10-
50- 215x10% 4 o < [
o 2 "3 Reconstitui¢cao de c
~ 404 = 3 ©
£ - camundongos germ-free 5
5 %01 s com microbiota fecal de 5
5201 $ 5eton animais tratadoscomCC 2=
= 10- = reduz o ganho de peso
0- '§ 0'\‘\ & O -10 T T ¥ 1 ¥ 1§15 T1T TF T 7T 1
Ovcgg%%& S 01234567 891011121314

Days post-colonization



Mensagem:

Os compostos fenolicos sofrem intensa biotransformacao durante a
digestao.

Apenas uma pequena fracao dos compostos fendlicos € bioacessivel
na sua forma original.

A maior parte dos compostos fendlicos fica na fracao nao disponivel
para absorcao intestinal e chega intacta aos intestino grosso, onde
sofrera biotransformacao pela microbiota intestinal.

A biotransformacao dos compostos fendlicos durante a digestao tem
papel fundamental no seu efeito nutracéutico, que além de uma acao
direta, parece muitas vezes estar mais relacionado a acao dos seus
metabdlitos e/ou modulacao da microbiota intestinal.

A acao antioxidante direta nao parece estar envolvida nos efeitos
sistémicos dos compostos fendlicos.
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workshop de compostos bioativos
& qualidade de alimentos

13 a 15 de maio de 2020 | Auditorio Flavio Miguel Schneider | CCR | UFSM

TEMAS DO EVENTO

» Digestao e biodisponibilidade de compostos bioativos »
Compostos bioativos para promog¢ao da saude
Desafios na analise de compostos bioativos
» Nanotecnologia aplicada ao encapsulamento de bioativos «
» Compostos bioativos na nutrigao animal

Mais informacoes e inscrigoes:

www.ufsm.br/eventos/wcba




