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HISTORIA

Alegrias = Chocolate
Mal dia = Chocolate
Estrés = Chocolate
Celebracién = Chocolate
Lunes = Chocolate

La respuesta siempre

es chocolate ‘\l

GUST: amarga, dol¢a, afruitada, especiada...
TACTE: cremosa, suau, cruixent...

OLFACTE: torrats, fruita seca, vainilla...




HISTORIA

criollo forastero trinitario

La planta del cacau és un arbust tropical de tronc llis (5-8 m)

Theobroma cacao originari del sotabosc de I'alt Amazones



http://www.hear.org/starr/hiplants/images/600max/html/starr_070321_6121_theobroma_cacao.htm

HISTORIA

Olmeca

Asteca

1700 a.C I 1000 a.C—-1521d.C

Theobroma cacao


http://www.hear.org/starr/hiplants/images/600max/html/starr_070321_6121_theobroma_cacao.htm
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FLAVONOIDES
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COMPOSICIO

VARIETAT ORIGEN PROCES DE PRODUCCIO

/

COMPOSICIO i PERFIL DE
COMPONENTS BIOACTIUS



VARIETAT

Criollo

0

Forastero

Trinitario
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COMPOSICIO

VARIETAT ORIGEN PROCES DE PRODUCCIO

Criollo

Cultiu |= | Recoleccio |= | Desgranat

|

Esclofollat |<=| Fermentacid i assecat
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Torrefaccio |=— | Molta |=| Premsat
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Nibs Pasta de Cacau en pols
cacau Mantega
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COMPOSICIO

VARIETAT ORIGEN PROCES DE PRODUCCIO

Criollo

Mantega de cacau

Forastero
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Trinitario

Cacau en pols
(desgreixat, pasta)

Xocolata




COMPOSICIO

Xocolata blanca Xocolata amb llet Xocolata negra
(20% mantega de cacau) (40% pasta de cacau) (>50% mantega i pasta
de cacau)

% productes de cacau

% polifenols



PER QUE CACAU

¢En qué paises se come mas chocolate?

Consumo anual de chocolate por habitante en paises seleccionados

Alemania TR

Bélgical B
Suiza &3

"°% TOP 11 DE PAISOS

10,9 kg

0s,e MES CONSUMIDORS
10,0 kg (9/11)

Reino Unido k=

rrancic 1 1 (R :
cstados Unicos = (OO ¢ o
ot I

China il I 0,1 kg

Font: Statista
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PER QUE CACAU

Food and Chemical Toxicology 151 (2021) 112121

i i ScienceDire
Molecular Nutrition & Food Research Contents lists available at ScienceDirect
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with Cocoa Flavonoids
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The Cardiovascular Effects of
Cocoa Polyphenols—An Overview
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PER QUE CACAU

Quins efectes té el cacau sobre el -
sistema immunitari?
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“Efecte dels components bioactius del cacau sobre la
microbiota i el sistema immunitari intestinal de rata”
2012-2015
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“Actividad antiasmatica y antiinflamatoria del Cacao (Theobroma cacao L.) como adyuvante en el tratamiento

del asma bronquial: evaluacion in vitro e in vivo de compuestos bioactivos de 4 variedades de cacao peruano”
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“Actividad antiasmatica y antiinflamatoria del Cacao (Theobroma cacao L.) como adyuvante en el tratamiento
del asma bronquial: evaluacion in vitro e in vivo de compuestos bioactivos de 4 variedades de cacao peruano”

Los principales productores
de cacao en América Latina

Volumen de produccion de cacao en grano en paises
Latinoamericanos en 2022 (en toneladas)

Ecuador @

337.149
Brasil & 273.873

Perd () [ 171176

Republica an

Dominicana ¥” _ 75.900
Colombia « [ 62.158

Venezuela @ - 29.325 Z—

México (=) [l 28.114
Guatemala® (@) l 11.661

* Estimaciones.
Paises seleccionados.

Fuente: FAO

8% gob.pe

Hospital Nacional Arzobispo Loayza

Dia Mundial del Asma: Alrededor de 1
millon de personas viven con asma en el
Peru

Nota de prensa

-\ Y
B RSl Ly

Fotos: Hospital Loayza

Oficina de Comunicaciones
7 de mayo de 2024 - 3:33 p. m.



CONTINGUT

ACTIVITAT
ANTIOXIDANT ~ cOMPOSTOS BIOACTIUS

CACAU + SISTEMA IMMUNITARI

4 )

oC BPC CMC CCC
Total phenolics
(mg gallic acid 2411 +1.15 21.07 +0.98 2 28.69 + 0.80 € 30.44 + 0569 || 2530 +0.38P
equivalents/g)
Total flavonoids
(mg catechin 34.82 + 1.01 2 36.59 £ 0982 | 50.35+0.95P | 56.62+1.12¢ || 45.60 + 1.264
equivalents/g)
Tt‘;‘;{gg’;‘e 560.75 + 0.45 2 49139 + 093> | 56471 +0372 || 604.19 + 0.28 d1 573.36 + 0.30 ©
Tl(‘;‘;’lhggg;‘e 1.41 +0.002 1.37 + 0.00 P 1.40 + 0.00 € 1.39 + 0.00 9 1.54 + 0.00 ©
(If:;%‘é‘;) 23635+ 0062  28074+056° | 27510 £0.11° || 360.53 + 0.27 dt 32455 + 0.15
FRAP activity 27529 + 12283 26139+ 14152 | 34431 +11.80]/| 30955 +67b | 30832 + 479D
(umol Fe?*/g)
?ﬁg ?Ea;g}f;y 25.36 + 0,24 2 1962 +038¢ | 2977 +0.703 1 2538 + 09454 | 24,39 + 0,07 ¢

Periz et al. (2020) Nutrients 12:2301
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Macrophages

106 cells/mL 10° cells/mL
37 °C, overnight 37 °C, overnight
| I a 10 pg/mL cocoa 10 pg/mL cocoa
2h 2h
Estimul
(LPS - 6 h)
POLARIZATION ROS
M1: Pro-inflammatory MOs (I\/I 1, M 2)

M2: Anti-inflammatory MOs
Periz et al. (2020) Nutrients 12:2301
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Periz et al. (2020) Nutrients 12:2301
IN VITRO EFFECT

5x10°

4x10°

3x10°%

ROS

2x108

1x10%

Ay —#

M1: Pro-inflamatoris
M2: antiinflamatoris

=
m

F OC BPC APC CMC CCC
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Actividad hipoglucemiante de dos poblaciones de cacao (Theobroma cacao L.) “Chuncho”: Elaboracion de un
alimento funcional a base de cacao para la prevencion de la diabetis mellitus tipo 2

Peruvian cocoa
populations
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JL2 VRAE99

2 fotal phenolics 10662655 | 854721120
S (mg GA E'.qIIIVEIIEI:ltS;" g)
g 2 Total flavonoid 18.95 = 0.08: 19.050 + 0.713 15.70 = 0.08®
- g (mg catechin equivalents/g)
2= Catechin 0.41 + 0.0672 0630004 t 04400012
E (mg/g)
O ® -
. Epicatechin 0.99 + 0.001= 0.91 + 0.008" 0.94 + 0.002¢
P -
= QO 5 _ .
c 2| IGovaluesof DPPHassay .o o0 5560 106.85+7.19 t 120953075
= O (LM)
O =
<2

<

Massot-Cladera et al. Biol Life Sci Forum 2022.
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Fecal IgA Efectes similars es

van observar en

1000 anticossos en plasma
800+
10% cocoa
diet 600
> ]
=
B
c
400+
/\_\ 3 weeks L1 | REF diet
N 200
[
Pows) > > oo
: -

Wistar rats
3 weeks old

Ramiro-Puig et al. (2008) J Nutr Biochem
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Quins dels components del

cacau és responsable?
\ -~

FLAVONOIDES

27%
33% Proteines
Fibra >
j /
18% -

Hidrats de carboni

11%
Greix

Minerals
(Na, K, P, Fe, Zn, Cu, Mg)

Vitamines

(A, E, B1, B2, B3) Metilxantines

(Teobromina, Cafeina, Teofil-lina)
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DIFERENT PERFIL DE
POLIFENOLS

Fecal IgA

6000

7 oo ; Y -

Flavonoides + altre
component del cacau:

C LTl 0.4% cp et | 0.8% cp die

v

4 weeks l [immunoglobulines]

P - v

0 7 14
Diet days

Massot-Cladera et al. Nutrients (2013)
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Intestinal Extraintestinal
120 1 120 -
100 -
.. pg 7
g 2 80 1 =5 80 - ///
o 3 E
S E 60 5 60 - /
% < a o0 % /
EE" 40 g T 40 /
10% cocoa cocoa fiber 20 G 20 - %
diet diet 0 - o %

O .
3 E3Es
D

Iy

/\_\ 3 weeks 300
=\ i
A E 201 Fibra de cacau
Wistar rats 2 150 A oo
3 weeks old % 100 4 nO mOdIflca
" S0 [immunoglobulines]
0

Massot-Cladera et al. Br J Nutr (2016) *p<0.05vsREF; $p<0.05vsCF; § p<0.05vs|
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B 300 - 7
E:
2 200 f’rll ll
=
‘ S 0f b 2"
% > b b
0 N E@ e

0.25% T T T
theobromine diet 0 8 19

o Teobromina
19 days _ - - :
/\_\\ S S 7 . [|mmunc.)gl.obu||nes]
Ak 2 de forma similar al cacau
g 10-

Lewis rats E

3 weeks old E 5 —m
0

19

Massot-Cladera et al. Br J Nutr (2016) *p<0.05vsREF; $p<0.05vsCF; § p<0.05vs|
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El consum de cacau podria ser
beneficios en la resposta
al-lergica? -
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Secondary exposure to same allergens

-

allergen

Mast cell

membrane

DEGRANULATION phospholipids

/‘ CytOkl s A
arachidonic acid

histamine —

proteases
LTB,, LTC,, LTD PGD,

\_
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“Actividad antiasmatica y antiinflamatoria del Cacao (Theobroma cacao L.) como adyuvante en el tratamiento

del asma bronquial: evaluacion in vitro e in vivo de compuestos bioactivos de 4 variedades de cacao peruano”

APC

s i'.»\mazonas‘
/ Blanco Pera Yy
de ‘ «

‘. Piura /

BPC §

Ordinary cocoa (OC)

UNIVERSITAT e
i+ BARCELONA

Allergic
asthma

Facultat de Farmacia

w P | i Ciéncies de I’Alimentacid
4

CIENTIFICA

UNIVERSIDAD CIENTIFICA DEL SUR

i
TEWALAYSIA 1

INDONESIAS " 13

FONDE

FONDO NACIONAL DE DESARROLLO CIENTIFICO, . ..
TECNOLOGICO Y DE INNOVACION TECNOLOGICA http://|ndcresa.com/es/orgamzamon/
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Periz et al. Nutrients 2022.

10% APC 10% CMC
cocoa diet cocoa diet

v

1 week 4 weeks 24 h

’ ”” NASAL CHALLENGE )

8zodvn Norway rats
3 weeks old

AIIc:zrglc afthma ANAPHYLACTIC RESPONSE
induction MEASUREMENTS
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CONTINGUT
COMPOSTOS BIOACTIUS

ACTIVITAT
ANTIOXIDANT

ocC

Total phenolics
(mg gallic acid
equivalents/g)

2411 +1.15ab

Total flavonoids
(mg catechin
equivalents/g)

3482+1.012 l

Theobromine

(mg/100 g)

560.75 + 0452

Theophylline
(mg/100 g)

1.41 +£0.002

Caffeine

onga+nn{,ﬂ|

CACAU + SISTEMA IMMUNITARI

Periz et al. Nutrients 2022.

~\

CMC

30.44 + 0.56 1

56.62 +1.12°€ 1

604.19 + 0.28 4 1

1.39 + 0.00 ¢

Qs:nm+n')7d*

(mg/1

FRAPa Els polifenols del cacau no son els unics responsables

(umol F

DPPH a
(ug TE4

d’aquests efectes

—f—
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Estudiants amb intolerancia
o al-lergia

T RATSIA

20,00

60,00 I I [ Intolerance
I I 0
! | 2484+871g 0 - 28% W Allergy 19%
| | 3 0
50,00 i i
' | 13% |
: 10.54+236¢g : 25 A (4]
[ [
40,00 i i 20
364+188¢g : : %
[ I =
30,00 : : E 15
I [ &
I I
[ 1
1 1
I I
[
[
I
1
I

10
HH 5
10,00 0
Low Moderate High
consumers consumers consumers
0,00 - -

> < > < - >
Low consumers Moderate consumers High consumers &) % %

(<7 g of cocoa/day) (7-15 g of cocoa/day) (>15 g of cocoa/day)

' I g Rodriguez-Lagunas et al. Molecules 24:812, 2019.

A
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GUT MICROBIOTA

100 trillions of microorganisms (500-1000 species - mainly in the colon -)

Stomach | Small intestine ; Large intestine (colon) :

. Duodenum Jejunum lleum | :

Acid challenge : Immune challenge : Bioreactor Afaa.':l{?; msr;gapc}ﬁc acm;gy :
pH1.0-44 | pH55-7.0 pH 6.5-7.0 PHE5-7.0 | pH5.5-7.0 rt-chain fatty acids :
' I I

! I

I

I

1

Bacillaceae : L v . Lachnospiraceae :

Streptococcaceae L v v Bacteroidaceae ,

Actinomycinaeae ' ' « Prevolellaceae :

' Corynebacteriaceae Epithelial surface Mucus layer' Intestinal lumen '
Veilonellaceae e | oot e E

[
Lactobacilaceas | Bifidobacterium Closiridium
Enterococcaceas I Streptococcaceas  Lactobacilacea

! Enterobacteriacea Ruminococcaceae

Kovatcheva-Datchari et al. The Prokariotes 2013
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GUT MICROBIOTA

100 trillions of microorganisms (500-1000 species - mainly in the colon -

Age and diet

Inter-individual

] oalth associated changes
differences old food iy &
healthy
T % ’ ) 65 to 80 years
formula-fed '

lbreast-fed malnutrition
antibiotic >100 years
treatment

Firmicutes

W Bacteroidetes

B Actinobacteria

B Proteobacteria|
others

A Obese

3 18D PC2 Unborn Baby Toddler Adult Elderly

Arumugam et al. Nature 2011; Ottman et al. Front Cell Infect Microbiol 2012



ACCIO SIMBIOSI:
MICROBIOTA-HOSPEDADOR

Elaboracio propia

CACAU + SISTEMA IMMUNITARI

GUT MICROBIOTA

100 trillions of microorganisms (500-1000 species - mainly in the colon -

Antagonismo Nutricionales y metabdlicas Modulacién del
microbiano sistema inmunitario
Péptidos

Patogenos antimicrobiales
e o
* .8
L .*o Prebioticos Metabolitos *

Vitaminas Compuestos ° PAMP

® Nutrientes

microbiotaog‘ .:..‘:' 5 ""}2%.‘."..’
mucus pH <«——SCFA . e I9A TLR
cobnoc,to,oooooololoﬂoooooo oo”'

Células
dendriticas

Colon

Linfocitos
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10% cocoa
diet

6 weeks
D > 55 > >

Wistar rats
4 weeks old

Massot-Cladera et al. Arch Biochem Biophys (2012)
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Prebiotiques
10% cocoa
diet H
N Flavonoides modulen la
[ ] [ I 4 [ ] [ ]
N composicio de la microbiota
= > > > > > 4
\Mj
s wecks o
Bacterial counts of each genus relative to total bacteria counts determined by FISH-FCM in faeces.
C10
Before intervention After intervention Before intervention After intervention
Cells/g? S.MLE Cells/g? S.M.E Cells/g? S.M.E Cells/g? S.M.E
All Bacteria 947 0.13 9.34 0.12 9.26 0.08 9.32 0.10
Lactobacillus 8.30 0.16 7.81 0.28 7.86 0.18 7.35 0.15
Bacteroides 8.19 0.24 7.90 0.22 8.09 0.25 7.06™% 0.23
Bifidobacterium 8.31 0.22 8.13 0.11 8.19 0.17 7.68 0.21
Staphylococcus 8.61 0.27 8.51 0.15 8.71 0.14 7.81°% 0.22
Streptococcus 8.90 0.19 8.73 0.17 8.68 0.16 8.36 0.13
Clostridium 8.53 0.13 8.25 0.19 8.39 0.15 7.59"¢ 0.23

" Significant differences: p <0.05 vs REF group after intervention.
? Significant differences: p < 0.05 vs COCOA group before intervention.
2 log faecal cells/g of faeces.

* H .
Massot-Cladera et al. Arch Biochem Biophys (2012) p < 0.05 vs baseline; ®p <0.05 vs REF
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Quins dels components del

cacau és responsable?
N\ -~

FLAVONOIDES

27%
33% Proteines
Fibra <
j /
18% -

Hidrats de carboni

11%
Greix

Minerals
(Na, K, P, Fe, Zn, Cu, Mg)

Vitamines

(A, E, B1, B2, B3) Metilxantines

(Teobromina, Cafeina, Teofil-lina)
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After intervention

Group m CP 0.2 CP 0.8

Genus Mean SEM Mean SEM Mean SEM
Total bacteria 8119 5.19 62.-30 ¥ 3-58 84-26% 2-03
Bacteroides 32-:81 4.53 22-24 0-23 23-55 5.26
Bifidobacterium 864 1.87 4.79 1-45 3:27 0-09
Lactobacillus 575 1.83 4.00 2-02 4.83 0-60
Escherichia coli 3-73 0.-97 1-70 0-84 1-33 0-36
Clostridium histolyticum/ 14-67 3-17 6-17 0-83 4.17 1-09
C. perfringens
Streptococcus 57.05 7-26 23951 5.-73 25-27t 7-30
Staphylococcus 54.60 365 25-32 1t 3.55 43.60 ¥ 4-41

4 weeks Els polifenols del cacau no sdn els Unics responsables

cj ”” d’aquests efectes

Massot-Cladera et al. Br J Nutr (2014) T p <0.05 vs REF; 1 p <0.05 vs PC0.2
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* p<0.05 vs REF; a p < 0.05 vs C10; B p < 0.05 vs CF
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CACAU + SISTEMA IMMUNITARI

* p<0.05 vs REF; a p < 0.05 vs C10; B p < 0.05 vs CF

Fibra de cacau modifica la
microbiota pero no de
forma similar al cacau

Groups After intervention
C10

Mean SEM Mean SEM Mean SEM Mean SEM

(x107 cells/g) (x107 cells/g) (x107 cells/g) (x107 cells/g)
Total bacteria 143.43 46 ¢ Streptococcus spp 193.06 26.94 210.78 22.62
Bacteroides (B) 3.46 1 i 7.85* 1.63 7.36" 1.64
Bifidobacterium (A) 3.71 o Staphylococcus spp. |10.90% 269  16.54% 5.09
Lactobacillus (F) 4.21 0 and F/B ratio 12.20° 277 24.38"h 4.23
E. coli (P) 2.51 1tro — o 2 0.61
Staphylococcus (F) 5.44 1.74 2.22* 0.61 12 T Biﬁdobacterium spp. 1.06
Streptococcus (F) 5.94 1.83 1.27* 0.21 18 0.74
Clostridium histolitycum/C. perfringens (F) 3.40 122  6.53 169 11 Lactobacillus spp. 2.24
Clostridium coccoides/Eubacterium rectale (F) 341 1.11 9.99* 3.64 9.90 Zo61 8.97 1.39

Mean SEM Mean SEM Mean SEM Mean SEM
F/B ratio 7.94 1.29 3.15* 0.67 8.06 ¢ 1.83 9.11 « 2.82

A: Actinobacteria; B: Bacteroidetes; F: Firmicutes; P: Proteobacteria.
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