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In 1991, key word: polyphenols 
Only 23 papers about: 

 

 

Antioxidant 
effects in vitro 

Presence in food 

Antitumoral 
properties 

On September 26 2014, Key word: polyphenols 

1318 papers in 12 months 
 

Apoptosis Arthritis Inflammation 

Effect on 
testosterone 

Antibactericide Cosmoceutical 

… 



Polyphenols 

     Nowaday,s they  are not considered nutrients however they are 
bioactive compounds, since they perform important physiological 
functions in the organism. 

Chiou, Y.-S. et al. 2014  
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Polyphenols and Cardiovascular Health 

 

7447 

55-80 years 
Free of CVD but at high 

risk 

CUMULATIVE 
polyphenol intake 
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502 polyphenols in 452 foods 
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Polyphenol Intake and Cardiovascular 



POLYPHENOLS AND CARDIOVASCULAR HEALTH 



FLAVONOIDS AND CARDIOVASCULAR HEALTH 



PHENOLIC ACIDS AND CARDIOVASCULAR HEALTH 



Polyphenol Intake and Mortality Risk 



Polyphenol Intake and Mortality Risk 



Polyphenol Intake and Mortality Risk 

Total polyphenol intake was significantly associated with a decrease (almost 
40%) in all-cause mortality, after adjusting for all confounders. 
The dose-response trend suggested an L-shaped relationship. 



Polyphenol Intake and Mortality Risk 

Hazard ratios (95% CI) of 
total mortality for the 

highest vs. lowest quintiles 
of polyphenol intake. 

Isoflavones 
HR 0.49; CI 0.28 to 0.84; P-

trend=0.009 
 

Stilbenes 
HR 0.48; CI 0.25 to 0.91; P-trend=0.04 

 
Lignans 

HR 0.60; CI 0.37 to 0.95; P-trend=0.03 
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• We analyzed the beer polyphenolic profile by High Ressolution Mass Spectrometry (LC-LTQ-Orbitrap)  
• 3 types of Beer: Marzen Bier, Pilsen and Lager.  
• Full Scan Mode and Tandem MS/MS experiments with accurate mass measurements of the ions and 

the fragments 
• 47 phenolic compounds were detected, 7 of them were reported for the first time 

Beer Polyphenols by LC-LTQ-Orbitrap MS 



Hydroxybenzoic acids 

Gallic acid 
Protocatechuic acid-O-hexoside 
Dihydroxybenzoic acid 
Protocatechuic acid 
Hydroxybenzoic acid 
Vanillic acid 

Hydroxycinnamic acids 

Caffeic acid O-hexoside 
Caffeic acid 
1-caffeoylquinic acid 
3-caffeoylquinic acid 
4-caffeoylquinic acid 
5-caffeoylquinic acid 
Coumaric acid O-hexoside 
Feruoylquinic acid 
Sinapic acid-O-hexoside 
Sinapic acid 
Ferulic acid 

Alkylmethoxyphenols 
 4-vinylguaiacol 
 

Hydroxyphenylacetic 
acids 
 Hydroxyphenylacetic acid   

 

                             Malt Polyphenols 
70-80% of the beer 
polyphenols come 
from malt 



Flavanols 

Catechin 
Catechin-O-hexoside 
Catechin-O-dihexoside 
Epicatechin 
 

Flavones 

Apigenin-C-hexoside-O-hexoside 
Apigenin-C-hexoside-pentoside 
Apigenin-C-hexoside Miscellaneous 

Indole-3-carboxylic 
acid 
 

                         Malt Polyphenols 

Flavonols 

Quercetin-3-O-glucoside 
Kaempferol-O-hexoside 
3,7-dimethylquercetin 



α-acids and β-acids 

co-Humulone 
ad-Humulone  
n-Humulone 
Iso-α-cohumulone 
Iso-α-adhumulone 
Iso-α-nhumulone 
Lupulone 
 

Prenylflavanoids 

Isoxanthohumol 
Xanthohumol 
Desmethylxanthohumol 
8-prenylnaringenin 
6-prenylnaringenin 

Hop Polyphenols 
30-20% of the 
beer polyphenols 
come from hops 



Polyphenol Intake from one Drink 

330 mL 

300 mg 

300 mg 

150 mL 

92 mg 

48 mg 

150 mL 



Beer and Wine: a Metanalisi 

Reduction of cardiovascular risk 

• Wine:  –32% 

• Beer:  –22%  

Circulation 2002 

300 mg 
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Isomerization 
in brewing  

O-desmethylation 

95%  of the prenylflavanoids 
found in hops are xanthohumol, 
desmethylxanthohumol, and  3-
geranylchalconenaringenina.  
(Stevens et al, 1999) 

High content in 
isoxanthohumol 
(prenylflavanone) and 
low content in 
xanthohumol (Stevens 
et al 1999) 

Isoxantohumol is converted to 
8-prenylnaringenin by an O-
desmethylation catalyzed by 
gut microbiota. (Hanske L et al 
2010, Possemiers  S et al 2005) 

Prenylflavanoids 



Biological Activity of Beer Prenylflavanoids 

 8-prenylnaringenin  

◦ Most potent phytostrogen known untill date. It showed similar binding characteristics to ERα and ERβ in 

vitro. The oestrogenic activity of 8-prenylnaringenin was greater than that of established phyto-oestrogens 

such as coumestrol, genistein and daidzein. (Milligan et al. 2000)  

◦ Owing to this phytoestrogenic activity, 8PN has been proposed as a treatment for menopausal symptoms, 

such as hot flashes and osteoporosis 



Biological Activity of Beer Prenylflavanoids 

Xantohumol and Isoxanthohumol 
 

• Xanthohumol  and isoxanthohumol have shown weak or no estrogenic activity. 

• IX is considered to be a source of 8-prenylnaringenin, becauseit is metabolized to 8-

prenylnaringenin in the intestinal tract by gut microbiota.  

 



Urinary Isoxanthohumol as a Biomarker of Beer Consumption 

J. Nutr. 144: 484–488, 2014. 



Urinary Isoxanthohumol as a Biomarker of Beer Consumption 

     0 mL 
330 mL 
660 mL 
990 mL 

0mL 
330 mL 
495 mL 
660 mL 

8 hours after 

20 male 
volunteers 

20 female 
volunteers 

5 days washout period 
before each intervention 

Dose-response, randomized, 
cross-over clinical trial 



Urinary excretion of Isoxanthohumol in male (A) and female (B) volunteers 8 hours after the 
intake of different volums of beer 
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IX is really a good boomarker  that 
can be used in epidemilogical 

studies to evaluate beer health 
outcomes. 



Conclusions 

 

• Polyphenols consumption decrease all cause of mortality and CVD 

• Beer has been shown to be a good source of polyphenols and it is one of the main food 

contributor to hydroxybenzoic acid intake in the European Prospective Investigation 

into Cancer and Nutrition cohort study. 

• High intake of hydoxibenzoics decrease cardiovascular risk by 53% in the PREDIMED 

population 

• IX is a good biomarker that may be used in epidemiological studies to evaluate beer  

health outcomes  
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