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Natural polyphenols represent tanning agents known since ancient times, and in the last decades have inspired the synthesis of many synthetic tannins and their marketing. Vegetable tannins are
polyphenols with optimum tanning properties with high molecular weight, that are produced in roots of woody, woods, leaves and plants galls. Vegetable tannings main traditional use is the
production of sole leather for high quality shoes, leather goods, harnesses and to produce leather for automotive industries and as retanning agents for many other articles. At the best of our
knowledge, no standardized analytical methods is known for the identification and analysis of the constituents of mixtures of vegetable and synthetic tannins.

Aim of the work

In this work vegetable and synthetic tannins have been characterised by several techniques. The aim of this study is firstly to extract and characterize various type of tannin (commercial product) and
then to perform analysis by high-performance techniques.

At this regards, tannins agents were characterized by evaluating of the moisture and ashes, pH of analytical solution, heavy metals and metals by inductively coupled plasma with mass spectrometry,
HPLC-UV. HPLC-MS/MS was used to perform qualitative-quantitative analysis, while structural investigations were performed by

'H-NMR and 3C NMR experiments, and Fourier Transform Mass Spectrometry (HR-FTICR) by using the SolariX XR Hybrid Fourier Transform Mass Spectrometer 7T.

Tannins Moisture Ashes550°C Ashes 800°C  pH DPS
Tannins  Chestnut Gambier Mimosa Quebracho Tare DPS conc. Phenolic Naphthalene
Chestnut 82% 1,3% 14% 3,6 powder
Gambier 7,6% 25,8% 25,0% 4,6 Cr(mg/Kg) <LoQ 2.7 <LoQ <LoQ 2.0 1.0 <LoQ <LoQ <LoQ
Mimosa 6,6% 3,6% 2,0% 53 Al(mglKg)  195.0  6157.8  134.6 424 2924 1339 183 715 66
Quebracho 7,8% 7,6% 7,3% 51 Fe(mg/kg) <LOQ 9835 756 <l0Q  <l0Q 508 45.9 449 98
Tare 7,5% 47% 3,4% 35 Ti(mg/kg)  <LOQ 3651 <LOQ  <lOQ  <lOQ <LOQ  <lLoQ  <LOQ <LoQ
DPS powder 3,8% 41,0% 40,9% 48 Zr(mg/Kg)  <LOQ  18.34 8.8 <Lo0Q 0.9 9.8 103 1.0 23
DESESDC e 40,7% ik 45 Na(mg/Kg)  1687.8 35862  1155.2 162455  367.5 95324  104530.0 1022024  35187.4
Phenolic 3,8% 40,5% 404% bt K (mg/Kg) 1736.2 361.9  5707.3 8165 125222 4487 578.8 496.5 832.1
Naphthalene 56,0% 11,6% 1,4% 69
Mg (mg/Kg) 9424 4716 949.9 859.6 3257 124 8.2 85.7 272
The pH value was measured of the analytical solution prepared according Ca(mglkg) 7742 47798 13625 35569 15268 10341 7795 7587 207.0
to UNIEN 1SO 14088:2020 standard (analytical solution 4 g / L) Si(mgKg)  1070.0 287203 37239 74227 32678 49044 52373 62193 14869

Instruments with high sensitivity and low detection limits
were used for the analysis of these substances, in particular
high performance liquid chromatography coupled with UV
detector (HPLC-UV) and high-performance liquid
chromatography coupled with MS detector (HPLC- MS).

HPLC-UV analysis HPLC-MS analysis
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No evidence of BPA in the analyzed samples but some positive values of BPS in natural and synthetlc tannins
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