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Screening for plants containing tanning agents 

• examination of plant extracts with a SDS-PAGE based cross-linking test 

• cross-linking of the collagen molecules was verified by SDS-PAGE 

• promising candidates for further experiments shown in Fig. 2  

• HPLC analysis of plant extracts to identify (Seco)-Iridoids (Tab. 1) 

Tab. 1: Secoiridoid content of leaf extracts in ethanol/H2O (1:1), percentage refers to the total dry extract. 
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Initiation of plant cell suspension cultures 

Plant biotechnological processes for the production of biological active 

ingredients provide a promising tool compared to traditional harvesting of field 

crops. Plant cell suspension cultures are a favorable way to produce and 

harvest plant secondary metabolites and are convenient for the large-scale 

production in bioreactors. The following scheme depicts the general approach 

we are using to initiate a plant suspension culture. 

Sterile seeding 

 

After screening for plants producing the desired 

secondary metabolites seeds of the certain plants 

are surface sterilized and sowed to growth medium.  

Shoot culture 

 

Sterile seedlings are transferred to cultivation glasses. 

Plants are cultivated under optimal conditions and 

propagated in order to increase the yield of plant 

material for transformation. 

Transformation of explants with A. tumefaciens  

 

Explants of sterile shoot cultures are injured, 

incubated in A. tumefaciens solution and co-

cultivated with the bacteria. After co-cultivation 

explants are transferred to antibiotic containing 

growth medium to eliminate bacteria. 

Callus  

 

Formed callus tissiu is separated from explant and 

cultivated apart  on antibiotic containing growth 

medium. Validation of transformation is carried out 

by PCR.   

Plant cell supension culture 

 

Initiation of plant cell culture by transferring friable callus 

fragments into a suitable sterile liquid medium. Determination 

of ideal growth condition and media composition for  

maximum production of desired secondary metabolites. 

Bioreactor  cultivation  

 

Formed callus tissiu is separated from explant and cultivated 

apart  on antibiotic containing growth medium. Validation of 

transformation is carried out by PCR.   

Within our work, in vitro cultures derived from Gentianaceae and Oleaceae have been established. 

Extracts of shoot and cell cultures have been tested for their cross-linking ability and the presence of 

secoiridoids. From these cultures, selected lines have been further investigated according to their growth 

and the production of the target metabolites. A process optimization for selected cultures will provide the 

basis for a scale-up of this bioprocess. 

Plants can be used as alternative source of potential protein cross-linking 

metabolites, so-called tanning agents1. These metabolites are relevant compounds 

for producers of collagen based biomaterials in the field of medicine technology 

and cosmetics as well as food and leather production. Cross-linking of collagen is 

performed almost exclusively using substances which bear a toxic potential or are 

produced on the basis of fossil fuels such as glutaraldehyde, isothiocyanates or 

chromium salts. Iridoids and Secoiridoids are secondary plant metabolites showing 

a less toxic behavior but similar cross-linking abilities compared to the common 

tanning agents2. 

Introduction 

Fig. 1: Iridoids (A) and 

Secoiridoids (B) are mono-

terpenoids produced by plants as a 

defense against herbivores and 

infection by microorganism.  
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Further steps towards scale up 

• Respiration Activity MOnitoring System® (RAMOS®) to characterise cell suspension 

cultures 

• application of different growth conditions and media to increase (Seco)-Iridioids yields 

• HPLC and GCMS measurements in order to indentify and quantify (Seco-)Iridioids 

• up scale and optimisation of downstream processes ©
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Current state of work 

• shoot cultures of G. lutea, C. erythraea, O. europaea 

and S. vulgaris 

• callus cultures of C. erythrea and S. vulgaris  

• Cross-linking tests via SDS-PAGE C. erythraea shoots 

and callus together with S. vulgaris (shown in Fig. 3) 

Fig. 3: Results of cross-linking test for acid solubilised collagen 

treated with C. erythraea and S. vulgaris extract. A: 1) protein 

ladder, 2-3) extract, 4-5) extract + β-Glucosidase, 14-15) acid 

solubilised collagen. B: Amount of cross-linked collagen. 

Secoiridoids in leaves (content in %) 

G. lutea  Gentiopicrosid (5.7 ± 0,1 %), Amarogentin (0.3%) 

C. erythraea Swertiamarin (11.8 ± 2,3 %), Gentiopicrosid (0.9 ± 0,1 %), 

Swerosid (1.3 ± 0,73 %) 

O. europaea Oleuropein (10.9 ± 0,6 %) 

S. vulgaris Oleuropein (6.4 ± 0,6 %) 
Gentiana lutea  Centaurium 

erythraea 

Olea europaea 

 

Syringa 

vulgaris 

 

Lead  substance 

 in leaves 

 

Gentiopicrosid 

(5,8%) 

Amarogentin 

(0,3%) 

Swertiamarin 

(11,8%) 

Gentiopicrosid 

(0,9%) 

Swerosid (1,3%) 

Oleuropein 

(10,9%) 

 

Oleuropein 

(6,4%) 

Fig. 2: Promising candidates 

containing tanning agents: 

Gentiana lutea (A), Centaurium 

erythraea (B), Olea europaea 

(C) and Syringa vulgaris (D).  
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