Odisee University College

School of Technology

Orq"noo

Chemistry, Ghent

How to start an apple wood revolution

CHARACTERIZATION OF PHENOLIC COMPOUNDS FROM APPLE WOOD

Annick Boeykens'® !, Hannes Withouck'®!, Machteld Vanden Broucke!®!, Manuela M. Moreiral,

Simone Morais'), Cristina Delerue-Matos'

[a] Odisee University College, School of Technology , Chemistry, Ghent, Belgium
[b] KU Leuven, Faculty of Engineering Technology, Cluster Bioengineering Technology (CBeT), Ghent, Belgium
[c] REQUIMTE/LAQV, Instituto Superior de Engenharia do Instituto Politécnico do Porto, Porto, Portugal

Introduction Results and discussion

Polyphenolic compounds are widely occurring Solvent type and concentration

secondary metabolites in the plant kingdom, The total phenolic content was evaluated by the modified Folin Ciocalteau method [1]. The results are
acting as contributors to plant pigmentation, expressed as mg gallic acid on 1 g of dry mass of the sample (mean, n=3).
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The aim of the present work is the optimization of

the solvent extraction technique for the identified

compounds and the characterization of the

phenolic profile of apple root, bark and core wood <

(Malus domestica ‘King Jonagold”). & |
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fraction was dried at 103 °C or 60 °C till constant 50 40 60 80 100 100
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weight and stored vacuum sealed at -32 °C. Acotone Methanol Ethanol Water

Materials and methods The samples extracted by warm solvent (at 60 °C) with 60 and 80 % v/v acetone contain the highest
amounts of total polyphenols. Acetone is not used for MAE. The results indicate that for bark a high .
amount of total polyphenol content (TPC) is obtained with MAE. The TPC is lower for WSE and UAE
when the wood is dried at the more economical temperature 60 °C in stead of 103 °C. The UAE always
Root Acetone has a higher TPC than the similar WSE and than UAE. I
y

Ethanol

Core wood HPLC assay of UAE and WSE extracts of core wood previously dried at 60 °C

Bark Methanol - _ o _ _ _
| The RP-HPLC-PDA method determines the individual polyphenols in the obtained extracts with the HPLC

method described by Rubilar et al. with slight modifications [2]. Taken the moisture content of the
samples into account, the results are expressed as mg/g dry matter (DM).
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Polyphenols by RP-HPLC-PDA

WSE

UAE
mg p-Coumaric acid/g DM
mg Ferulic acid/g DM
l ® mg Gallic acid/g DM
m mg Vanillic acid/g DM
\ mmg Phloretin/g DM
Evaluation of the bioactive phenolic composition m mg Rutin/g DM
of the extract | | I I I I I I | I | I I I | | I B mg Kaempherol-3-glucoside/g DM

In this study, root, bark and core wood are mmg (+)-Catechine/g DM

subjected to various extraction techniques (WSE: I .23 E:i:;g:g:zzm:gaﬁ;e/g DM
Warm Solvent Extraction; UAE: Ultrasonic- mmg Quercetine/g DM
Assisted Extraction and MAE: Microwave-Assisted o o o o o o o o o Ccoococooo oo

Extraction), and types of solvent (acetone;
ethanol and methanol) in order to investigate its Acetone Methanol Ethanol Water Acetone Methanol Ethanol Water

effect on the bioactive phenolic composition of the | T

extract. HPLC analysis of extracts obtained by MAE (not shown here) indicate that the most abundant

phenolic compounds are p-resorcylic acid and naringin with a content of respectively 1.05 and

[1] Dvorakova M., Guido L.F, Dostalek P, Skulilovd z., Moreira M.M. and 1.22 mg/g DM bark. UAE of core wood have a relative high amount of kaempherol-3-glucoside

A, | of th ' f ' 2 27- .
parros A-A., Journal of the Institute of Brewing, 2008, 114(1), 2733 (60 % v/v acetone: 5.50 mg/g DM) and (+)-catechine (40 % v/v methanol: 0.38 mg/g DM). UAE
[2] Rubilar M., Pinelo M., Shene C., Sineiro J. and Nunez M.]., Journal of

Agricultural and Food Chemistry, 2007, 55, 10101-10109 results in more flavonoids and phenolic acids than WSE.
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