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HOP (HOP (Humulus lupulus Humulus lupulus L.)L.)

� Cannabaceae contains two genera: 
Humulus and Cannabis

� Two main species: Humulus lupulus L. 
and Humulus japonicus Sieb. & Zucc.

� Perennial fast-growing vine (6-7 m)
� Dioecious (male vs female plants)
� Between 35°and 55°latitutde (US, 

Europe, Asia (China), Australia, New 
Zealand, South-Africa, Argentina, Chile)

� Economic relevance: female hop flowers
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HOP (HOP (Humulus lupulus Humulus lupulus L.)L.)
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HOP: TRADITIONAL MEDICINEHOP: TRADITIONAL MEDICINE

� Sedative, antistress, and sleep-inducing properties 
(1% of hops used for these purposes usually in 

combination with other plants including valerian and melissa)
� Estrogenic activity (induction of menstruation/gynecomastia)
� Bacteriostatic and antiinflammatory activities
� Stimulation of digestive tract (hops » ‘amara’ or ‘bitters’)
� Diureticum
� Against bladder complaints – kidney stones
� ‘Blutreinigend’ (liver – spleen)
� Anafrodisiacum
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HOP: TRADITIONAL & CURRENT HOP: TRADITIONAL & CURRENT 
USAGEUSAGE

BREWERY:BREWERY:

Natural preservative

Bitter taste

Hoppy flavor

Stable foam head

MEDICINAL:MEDICINAL: Sedative Estrogenic Antiinflammatory

OTHER:OTHER: OrnamentalCosmeticsDelicacies
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HOP POLYPHENOLSHOP POLYPHENOLS

Complex mixture of >100 different polyphenols 
belonging to different classes
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� Proanthocyanidins
� Flavanols
� Hydroxybenzoic and 

hydroxycinnamic acids
� Flavonol glycosides
� Flavonols
� Multifidols
� Stilbenes

HOP POLYPHENOLSHOP POLYPHENOLS

Leaf-associated Lupulin-associated
� Prenylflavonoids

� Prenylchalcones: 
desmethylxanthohumol 
(DMX), xanthohumol (X)

� Prenylflavanones: 
isoxanthohumol (IX),  
8-prenylnaringenin (8-PN), 
6-prenylnaringenin (6¨-PN)
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USE OF HOP POLYPHENOLSUSE OF HOP POLYPHENOLS

� NOVEL USES:
� Beer brewing: polyphenol extracts for flavour 

enhancement (food application)
� Anti-allergic preparations 
� Oral hygiene preparations
� Anti-oxidant preparations
� Estrogenic preparations

� NOVEL EXTRACTS:
� Cold and hot water extractions
� Hydroalcoholic extractions
� Multistep extractions + fractionations/separations 

NutraceuticalNutraceutical
ss
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USE OF HOP POLYPHENOLSUSE OF HOP POLYPHENOLS

� Beer brewing (developed by KaHo St-Lieven)
� Use of polyphenolic fractions to enhance mouthfeel, reducing 

power and flavor stability

� Hydroalcoholic extraction + column fractionation
� Different fractions – different activities

� Flavonol glycosides (eg. rutin) vs prenylated flavonoids

� Applications in light beers (mouthfeel)?
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USE OF HOP POLYPHENOLSUSE OF HOP POLYPHENOLS

� Anti-allergic preparations (developed by Sapporo)
� Cold water extract of hop tissue
� Fractionation using XAD resins � fraction with flavonol 

glycosides (kaempherol + quercetin derivatives)
� Inhibition of histamine release in human basophilic KU812 

cells (Segawa et al., 2006, Biosci Biotechnol Biochem, 70, 2990.)



Chair J. De Clerck XIII, 10 September 2008

USE OF HOP POLYPHENOLSUSE OF HOP POLYPHENOLS

� Anti-allergic preparations (developed by Sapporo)
� Significant inhibition of nasal rubbing and sneezing in 

sensitized mice (Takubo et al., 2006, Biol Pharm Bull, 29, 689)

� Double-blind, placebo-controlled trial with HWE at 100 mg 
per day (Segawa et al, 2007, Biosci. Biotechnol. Biochem., 71, 1955) �
significant reduction in summed nasal symptoms score
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USE OF HOP POLYPHENOLSUSE OF HOP POLYPHENOLS

� Oral hygiene preparations (developed by Asahi)

� Hydro-alcoholic extraction + removal of divalent 
cations using bentonite + column fractionation

� Hopsphenon ® = Hop Bract Polyphenols (HBP) �
enriched in proanthocyanidins + some flavonol 
glycosides

� Active materials: high-molecular proanthocyanidins  
(> 6 kDa � polymer of > 20 monomers)

� HBP inhibits the cellular adherence of Streptococcus 
mutans + glucosyltransferase activity which is 
involved in water-insoluble glucan synthesis (Tagashira et 
al. 1997, Biosci Biotech Biochem, 61, 332)

� Placebo-controlled clinical trial with mouth rinse 
containing 0.1% HBP � significantly less plaque 
regrowth after 3 days + significantly less Streptococci 
(Shinada et al., J Dent Res, 86, 848) 
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� Oral hygiene preparations (developed by Asahi)

� Further scientific demonstrations with HBP:

� HBP inhibits PGE2 production by gingival epithelial cells 
stimulated with P.gingivalis (periodontal pathogen)                
(Inaba et al., 2008, Biol Pharm Bull, 31, 527)

� HBP inhibits internalization of pathogens in vitro                     
(eg. Heliobacter pylori and cholera toxin)                                
(Morinaga et al., 2005, J Biol Chem, 24, 23303; Yashiro et al., 2005, Heliobacter, 
10, 231)

USE OF HOP POLYPHENOLSUSE OF HOP POLYPHENOLS
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USE OF HOP POLYPHENOLSUSE OF HOP POLYPHENOLS

� Anti-oxidant preparations (Hopsteiner and Barth-Haas)

� High in xanthohumol (2%-95%)

� Prepared by ethanolic extraction combined with CO2 
extraction or high pressure CO2 extraction and further 
column fractionations

� Applications:

Dietary Supplements Drinks Cosmetics

Wide diversity of inWide diversity of in--vitro bioactivities have been described, however, claims may be vitro bioactivities have been described, however, claims may be problematic. problematic. 
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USE OF HOP POLYPHENOLSUSE OF HOP POLYPHENOLS

� Phytoestrogens from hop (developed by Metagenics/Naturex)

� Extraction procedure: 
� CO2 extraction + recuperation of spent hops 
� Water extraction to remove polar residuals
� Hydroalcoholic extraction including alkalinization and 

neutralization
� Spraydrying

� Standardized extract: 

Total Prenylflavonoids: > 5%
• Isoxanthohumol (IX): > 1%
• 8-Prenylnaringenin (8PN): > 0.12%
• 6-Prenylnaringenin (6PN): > 0.1%
• Xanthohumol (X): > 3%
• 8PN > 6-PN

IX

8PN 6PN

X
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USE OF HOP POLYPHENOLSUSE OF HOP POLYPHENOLS

� Phytoestrogens from hop
� Clinical Trial

� Indication for reduction of hot flashes                         
(Heyerick et al., 2006, Maturitas, 54, 164)

� New developments
� Microbial activation of IX to 8PN in the gastrointestinal 

system
� High interindividual variability                                

(Possemiers et al., 2006, J Nutr, 136, 1862)
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USE OF HOP POLYPHENOLSUSE OF HOP POLYPHENOLS

� Phytoestrogens from hop
� New developments

� Species capable of transformation has been isolated and 
identified (E. limosum) (Possemiers et al., 2005, J Agric Food Chem, 53, 6281)

� Development of fermented extracts
� Development of probiotic
� Feasibility has been shown in in-vivo experiments with 

axenic rats (germ-free) (Possemiers et al., 2008, J Nutr, 138, 1310)

Hop + = microbiota of converter
Hop - = microbiota  of weak converter
Expt.1 = in absence of E. limosum
Expt. 2 = addition of E. limosum via oral gavage
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NUTRACEUTICAL: NUTRACEUTICAL: 
POSITIONINGPOSITIONING

PharmaceuticalPharmaceuticalNutraceuticalNutraceuticalFoodFood

‘Functional food’

Dietary Supplement Traditional Herbal 
Medicine

‘Well-established’
herbal medicine
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NUTRACEUTICAL NUTRACEUTICAL 
DEVELOPMENTDEVELOPMENT

1. Biologic activity?
� Traditional use
� Bioassay-based screening

2. Characterisation/Identification (quality )
� Bioassay-based fractionation
� Identification: MS/NMR
� Analysis method � standardisation, stability studies, …

3. Production of ingredient
� Choice of methodology (extraction?)
� Optimalisation

4. Preclinical investigations (safety ) and in-vivo proof-
of-principle 

5. Support claims by clinical studies (efficacy )
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NUTRACEUTICAL: EC NUTRACEUTICAL: EC 
LEGISLATIONLEGISLATION
� EC Law that is important in the development of  

nutraceuticals:

� Extraction solvents used in the production of foods tuffs 
and food ingredients : Directive 88/344/EEC

� Pharmaceutical/traditional herbal medicine: Directive 
2001/83/EC, 2004/27/EC, 2004/24/EC

� Food or food ingredient: Regulation (EC) No. 178/2002
� Novel Food Regulation : Regulation (EC) No. 258/97
� Particular Nutritional Use: Directive 89/398/EEC
� Food Additives: Directive 89/107/EEC
� Dietary supplements : Directive 2002/46/EC
� Nutritional and health claims : EC Regulation 1924/2006
� Enrichment of food: Regulation 1925/2006 
� Cosmetic use: Directive 76/768/EEC



Chair J. De Clerck XIII, 10 September 2008

NUTRACEUTICAL: EC NUTRACEUTICAL: EC 
LEGISLATIONLEGISLATION

� Extraction Solvents Directive:

� Directive (EC) No. 88/344/EEC ��� � Safety

� Only for food and food ingredients, not 
applicable to additives, vitamins, nutritional 
additives. However, use of these should not 
result in exposure to dangerous levels of 
extraction solvent residue.

� List of solvents to be used without limitations + 
list of solvents for which conditions are specified
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NUTRACEUTICAL: EC NUTRACEUTICAL: EC 
LEGISLATIONLEGISLATION

� Extraction Solvents Directive:

� For all uses: water (including pH regulation), 
propane, butane, butyl acetate, ethyl acetate, ethanol, 
carbon dioxide, acetone, nitrous oxide (residues only 
in unavoidable quantities and not presenting danger 
to human health) 

� For which conditions are specified: methanol, 
propan-2-ol (10 mg/kg), diethyl ether (2 mg/kg), 
isobutane, hexane, cyclohexane, methyl acetate, 
butan-1-ol, butan-2-ol, ethylmethylketone (1 mg/kg), 
dichloromethane, tetrafluoroethane (0.02 mg/kg)
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NUTRACEUTICAL: EC NUTRACEUTICAL: EC 
LEGISLATIONLEGISLATION

� Novel Food Regulation

� Regulation (EC) No. 258/97 ��� � Safety

� For food and food ingredients that have not been 
used for human consumption to a significant 
degree within the EC before 15 May 1997 (eg 
phytosterols/phytostanols added to foods, 
lycopene derived from Blakeslea trispora)

� Requires the submission of an extensive dossier 
on the safety aspects of the novel product 
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NUTRACEUTICAL: EC NUTRACEUTICAL: EC 
LEGISLATIONLEGISLATION

� Dietary supplements
� Directive 2002/46/EC ��� � Quality

� “Food stuffs the purpose of which is to supplement
the normal diet and which are concentrated sources 
of nutrients or other substances with a nutritional or 
physiological effect , alone or in combination, 
marketed in dose form namely forms such as 
capsules, pastilles, tablets, pills and other similar 
forms, sachets of powder, ampoules of liquids, drops 
dispensing bottles and other similar forms of liquids 
and powders designated to be taken in measures 
small unit quantities ”.
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NUTRACEUTICAL: EC NUTRACEUTICAL: EC 
LEGISLATIONLEGISLATION

� Nutritional and health claims
� EC Regulation 1924/2006 

� List of admitted nutritional claims (eg. low in 
fat, no fat, rich in fibre, rich in calcium, …)

� A list of admitted generic health claims is 
being composed. Granting procedure for 
specific health claims (EFSA). Disease risk 
reduction claims are possible.

� Prerequisites for claims (nutritional profile)
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IMC Molecular NutritionIMC Molecular Nutrition
HippoHippo cratescrates

� Contactgegevens:
� Dr. Arne Heyerick

IOF-Technology Developer
Universiteit Gent - UGent
Harelbekestraat 72, B-9000 Gent
Tel: +3292648058
Mobile: +32473562165
Fax: +3292648192
E-mail: Arne.Heyerick@UGent.be


