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Long time to market
Evidence-driven development
High quality
Innovation

Expensive for consumer
High acceptance level by consumer, 
industry, politics

Quick into market
No prove of concept
Limited scientific data (in vitro!)

Low innovation

Cheap for consumer

Registered Drugs
Food Supplements 

For healty consumersFor patients

Shift of health claims from drug products
(HMPC!) to food supplements ?

Food 
Law

Drug 
Law



FS are often marketed and presented similar to medicinal drug products

Consumer: difficult to differentiate

Presentation: similar to drug products
Galenical form: similar to drug products
Declaration: in part very similar to drug products
Risk warning: ----



Safety ?

Quality ?

Rationalized proper use?                                          

The average consumer
is not able to differentiate between FS and drug products



University of Münster, Germany:
Quality and safety of FS

Acute liver
failure after
FS with
concentrated
green tea
extract

High quality drug
products Kava are
eliminated from
the market:

Substituted by low
quality FS

FS Broccoli for „cancer-treatment“:
Establishing unambigious
authenticity / content testing
(CZE, LC, GC)

FS with bilberries; 
establishing unambigious QC 
(extract reference standard)

FS with saffron

FS with mannose



OPEN SCIENCE

https://www.uni-muenster.de/Chemie.pb/forschung/NEM-Botanicals

Quality markes, Protocols, Raw data, Results, FS-Preparations, Recomendation, for all of us: 

scientists, industry, public

https://www.uni-muenster.de/Chemie.pb/forschung/NEM-Botanicals


https://www.uni-
muenster.de/Chemie.pb/fo
rschung/NEM-Botanicals

https://www.uni-muenster.de/Chemie.pb/forschung/NEM-Botanicals


https://www.uni-
muenster.de/Chemie.pb
/forschung/NEM-
Botanicals/index.html

Final assessment by easy to 
read traffic light system

https://www.uni-muenster.de/Chemie.pb/forschung/NEM-Botanicals/index.html


Very high concentrated green tea FS, recommended uncritically by self-aid groups, for breast cancer female patients, 
undergoing chemotherapy

Assumption: self-aid groups are in part infiltrated by influencer, recommending distinct FS



Typical natural products (glucosinolates) for unambigious Broccoli-based food
supplements quality control (Brassica oleracea L. var. italica)

Lechtenberg M, Hensel A (2019). Journal of Food Composition and Analysis. 78, 138-149. 



Capillary Zone Electrophoresis CZE:
Electropherogram of a typical Broccoli 

seed extract

Typical Broccoli seed extract fingerprints and 
seeds, sprouds, florets,….. and good and bad FS  

Lechtenberg M, Hensel A (2019). Journal of Food Composition & Analysis. 
78, 138-149. 



Lechtenberg M, Hensel A (2019). 
Journal of Food Composition and 
Analysis. 78, 138-149. 

14 samples:

7 not conforming to the declaration

5 samples according declaration

2 samples critical

Not detectable

Not detectable

Not detectable

Low content

Falsification with mustard ?

Wrong plant material (B. rapa var ?)



Analytical investigations by protocols of 
Ph. Eur. 10 

using bilberry reference extract (HPLC)

Gaspar DP, Lechtenberg M, Hensel A (2021)  Journal of Agricultural and Food Chemistry. 



Anthocyanidins from bilberry
(Vaccinium myrtillus):

Twenty anthocyanins and 
anthocyanidins

in one single HPLC run

reference

Fresh harvested
bilberry

V. vitis-idea
(lingonberries)

V. corymbosum

Bad drying process

Sambucus niger
(elderberries)

Gaspar DP, Lechtenberg M, Hensel A (2021)  Journal of 
Agricultural and Food Chemistry. 



11 samples:

5 not conforming to the declaration

5 samples according declaration

1 samples critical



No bilberry-typical anthocyanins detectable

Instead: 

Cyanidin-3-O-rutinoside and Cyanidin-diglucoside ???, 
typical for Black Rice (Oryza sativa L. subsp. indica)

Contacting producers: no answer; but a new special offer on the internet platform of the products: by one – get two!

„Fake-Bilberry“

Lechtenberg M, Hensel A (2019). Journal of Food Composition & Analysis. 78, 138-149. 



Saffron (Crocus sativus L.)
for depression treatment

Lautenschläger M, Sendker JD, Galla HJ, Brandt S, Hensel A (2014)  Phytomedicine 22, 36-44
Lautenschläger M, Lechtenberg M, Sendker J, Hensel A (2014). Fitoterapia. 92, 290-295. 

Lechtenberg M, Schepmann D, Niehues M, Hellenbrand N, Wünsch B, Hensel A (2008) Planta Medica 74, 764-772.



Sendker J, Binbin C, Lechtenberg M, Hensel A (2022). Zt Phytotherapie 78, in press

Reference standards:
Picrocrocin, Crocin-1, Crocin-2, 

Safranal

Saffron extract, high quality

7 samples:

1 not conforming to the declaration

6 samples according declaration



Food supplement B5:
unusual high Crocin-1 content, no other Crocins, but one additional peak

Typical combination: Crocin-1 plus Geniposide
from Gardenia jasminoides fructus



Gardenia jasminoides as falsification for Saffron

Colour: Deeply yellow/orange by Crocin-1; but no other Crocins

Typical analytical marker compound: Geniposid
Images: 
Körfers, Sun; Traditionelle Chinesische Medizin, 
Wissenschaftl.Verlagsgesellschaft Stuttgart, Germany

Sendker J, Binbin C, Lechtenberg M, Hensel A (2022). Zt Phytotherapie 78, in press



Contacting the producer of FS (Germany) 
leads to the manufacturer of the saffron extract (China)

Fake certificate
from China:

No safranal
detectable

Putative manufacture of Saffron extract:

German producer removes product from market



food supplements:

Critical for quality
critical for the consumer

action of authorities not as it should be

More good science is needed – open science recomended

Final conclusion 1



The consequences:

An official statement of the German Society of Phytotherapy to authorities, industry and scientists

1. We as scientists and as scientific society demand a more transparent and significantly intensified quality control 
of food supplements by the national food control authorities or state-authorized notified bodies.

2. Use of validated and state-of-the art analysis on every batch released for the market

3. If no substantial improvements will occur despite of stricter monitoring of the products, the scientists plead 
for a series of further regulatory and verification measures, as e.g.:

- establishment of a public accessible register of test results and fake companies (open science)
- mandatory authorization of food supplements (EFSA) 
- prohibition of marketing if manufacturers repeatedly bring problematic food supplements onto the market;
- estabishment of NutriVigilance for FS, similar to pharmacovigilance for herbal drugs
- No use of unauthorized (EFSA) health claims for FS
- No use of HMPC-claims for FS



Final conclusion 2

We ask for more quality and more science and more govermental control
for consumer safety

instead of marketing of not well controlled FS 

Make Quality – not Garbage
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