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significant levels of catechin, epicatechin and salicylic acid using
high-performance liquid chromatography (HPLC UV-Vis)
analytical techniques. The antioxidant potential of the extracts
obtained is assessed by tests targeting their ability to scavenge
free radicals (DPPH) and reduce ferric oxide (FRAP), thereby
inhibiting oxidative damage. This information provides an insight
into the potential health benefits of eco-extracted waste. A
correlative study looked at which polyphenols were likely to have
certain antioxidant and antimicrobial activities.

Ultimately, Dialium corbisieri and Dialium bambidense by-
products from wood processing industries in the Congo Basin
countries can be considered as interesting materials for the
extraction and recovery of natural polyphenols, particularly
thanks to the high salicylic acid content present in the wood.

Methodology

Extractions
Extractions were carried out using a water-ethanol solution (30-
70). The solid-liquid ratio was 3:60 for all extractions.

Solid-liquid Extraction
65°C, 30 min, 160 RPM

Microwave-assisted
extraction
| 65°C, 15 min, 8O0 W

Figure 2:variation according to extraction methods of extraction yields (%), total phenol content
(mgEG/gMS) and total condensed tannin (mgEC/gMS)

The results obtained for dry matter content, total phenolic compounds
and condensed tannins show that all these contents are significantly
higher for the ultrasound-assisted and microwave-assisted extraction
methods. This implies a significant impact of the eco-extraction
methods used in the present work for the determination of dry
matter, phenolic compound and condensed tannin contents.

HPLC-UV analysis
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Abstract Antimicrobial activities Results Although several wood compartments showed no inhibition on some
, - | - Enterococcus faccalis Frchorihia coi Extraction yields, total polyphenols content and total condensed of the microbial strains irrespective of the exfraction method, e.g.
Species of the genus Dialium, in the subfamily Dialoideae, are Staphylococcus aureus 8N Enerobacter cloacae N o Candida albicans t . Dialium corbiersi sapwood and heartwood at Img/ml (Figure 7), the
- . . oyis . . S | Staphylococcus hemolytic &l Kiebsiella pneumoniae (8 Candida sp. annin 1l cas . . . e . 7.
known to have high medicinal and nutritional value. This study Streprococcus 5 S A Scimonella enterica o i S - S —— largest inhibition diameters were obtained from Dialium bambidiense
examines the potential health benefits of waste products obtained o Feudomonas aerugios “ | =ailinBti=l = sapwood extracts at 10mg/ml by ultrasound on Candida albicans and
by eco-extraction methods from the wood and bark of Dialium A total of 12 strains were available for antimicrobial testing: five Gram + strains, five Gram - strains and two yeasts. j | ] *D I . 1 L Micrococcus SPP. 18.17+1.34 mm and 17.23+0.881 mm.
species from the Congo Basin. The focus is on the identification The germs used were frequently isolated from the various pathologies found in medical environments. +lna= * M = B == o T
and quantification of polyphenols and the assessment of their Ll Leun ., f:---;i' “ #.' -2 & ' " e i : T
antioxidant and antimicrobial effects. The results showed [T | il il AR I N

Correlative study

Considering all the essays, regardless of the different factors
(species, plant tissue, and extraction method), TTC seems to correlate
better with antioxidant activity (Figure 8) than TPC.

The TPC seems to be better correlated with microorganism activities
with a good correlation with Candida albicans, Enterococcus faecalis,
and Staphylococcus aureus (0.50, 0.44, and 0.59 respectively).
Examination of Figure 10 shows that there isn’t much correlation
between the absorbance intensity of the chromatograms before 20
min retention time, i.e.,, with the first large peaks observed in all
chromatograms. After this threshold, different patterns can be

; observed for each of the assays. Indeed, the retention times to which
\// / o/ ! - the absorbance intensity and the DPPH are correlated are globally
=0 /4 S VA different from those of the FRAP. This observation is also valid for
° Ultrasonic assisted anti-microorganism activities.
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All the plant material was ground to a fine particle size of 0.5 : : Figure 3 Average HPLC UV-Vis chromatog e
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calibration curve of gallic acid (for TPC) and catechin (for TTC) was
established in g/L; in ethanol: water (75:25, v/v).

UV-Vis HPLC analysis identified six specific polyphenols out of
the twenty-nine standards tested. Quantification of three of these

a5 - » . showed that the highes’[ levels of catechin, epicatechin and Figure 6: ldentification of compounds influencing biological activities
eO;g\;Cti%rllogs obtained Cut into 5x15 cm pieces Pieces of 5x15 cm Fine particles available for extraction Extracts available for M yringc acd _ ﬁI F " - - S d S ali Cyli C aci d Were re Sp e CtiVEly Obtain e d fr Om U_ltraS Oun d_ as Sist e d
from CEB Precious Wood e e | eS| PO | b 5 | extraction of Dialium bambidense bark, 875 (+41.6) mg/g DM,
universal knife mill, 2. £l o= 2 | microwave-assisted extraction from Dialium corbisieri bark 11.93 By comparing the absorption intensities with the HPLC-UV
Chemicals and reagents ’ \ . . e (12.72) mg/g DM, microwave-assisted extraction from D@alium chromatpgram§, it was possible to cor}”elate the biological' acj[ivitigs
All the plant material was ground to a fine particle size of 0.5 “ bambldeqse sapwood 25.528.(11.92). mg/g.DM. While ca{ech;n ar}d of four identified qomppunds (catechin (R.T=2.3.735.); syringic acid
h t d for the extractions. the determination of total = E == epicatechin levels were relatively higher in the bark, salicylic acid (RT:2§.891); benzoic acid (RT:28.604); salicylic acid .(RT:29.527)):
The reagents use . , _ = a levels were more concentrated in the sapwood of the two species Catechin and benzoic acid could contribute positively to the
polyphenol ar.ld. EICIN - COIEm, and for the studies of - g Eeht studied. inhibition of Staphylococcus aureus while salicylic acid and syringic
antioxidant activity and antimicrobial effects are as follows: 96% | X £l Antioxidant activi acid could contribute positively to free radical scavenging
(viv) ethanol used to prepare the 70% solutions and Na2 COS, - § 101 an ac 1v1ty antioxidant activities. However, salicylic acid could also contribute
purchased from . The 96% (v/v) ethanol used to prepare the 70% | C R - positively to antioxidant activities linked to iron (Fe2+) reduction.
solutions and the Na2 CO3, Gallic acid, 2,2-diphenyl-1- S = I =
picrylhydrazyl (DPPH), Ferric Reducting Antioxidant Power a ' i . ieSliaSHisSl il iiNL 20N
(FRAP), skin powder and pyrogallol purchased from Sigma- . s | =l L | e HoJ 4
Aldrich (Chemie GmbH, Steinheim, Germany) and Folin- o — R | T - T | T T T
Ciocalteu reagent, Buffer solution, sodium acetate trihydrate, 1 W 'l| : f "
hydrochloric acid, TPTZ (2,4,6-tripyridyl-s—triazine). ”FI ~LL || I: J k Figure 4: results of the rEneEasurement of antioxidant activities by the DPPHE(M;;;;& FRAP (b) methods CO“CI" Sion and perspeCtives
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T LT\M B All plant tissues were significantly different in pairs (p<0.001). The The screening of compounds present in the wood and bark identified
R 5w highest median DPPH value was observed in D. sp. nov. bark extracts

six phenolic compounds in Dialium. A comparison of the extraction

obtained by MAE (185 + 0.8 mgET/gMS) while the highest median methods shows that the use of microwaves and ultrasound not only

29,591 min

Extraction T B e L it el oy el FRAP value was measured in D. sp. nov. bark exiract obtained by provides a better extraction rate but also greater availability of bioactive

N\ A een= Ky-Créen-Vinix A éch= area pic compound in the sample MAE (519 + 1 mgET/gMS). compounds, leading to better biological activities. Because of the better
(SLE) chamber equipped ﬁ | Ayétal= area pic compound in the standard o . o yields obtained in a short time (9 min), ultrasound-assisted extraction
with a rotary table Cyéch= (Axech- Cxetal)! Axetal Cxéch= concentration of sample Antimicrobial activity appears to be the most optimal of the three methods used in this study.

Cxétal= concentration of standard

Vinjx= volume injected

K

X= constant

= The wide availability of salicylic acid in particular, and of catechins and
epicatechins in general, in wood shows the great interest that could be
generated by using this waste in processing plants. However, although
the HPLC UV-Vis analysis method represents a high-performance
method, it has its limitations, linked for example to the mass of the
compounds, and it would be wiser to confirm the presence of these
compounds using even more high-performance methods such as UPLC
MS/MS or NMR.

(MAE) Milestone Ethos EX microwave extraction system with

Biological activities
Antioxidant activities were measured using free radical scavenging
(DPPH: 2,2-diphenyl-1-picrylhydrazyl) and ferric oxide reduction (FRAP:
Ferric Reducing Antioxidant Power Assay) methods. While antimicrobial
activities on five strains of gram- bacteria, five strains of gram+ bacteria
and two yeasts were obtained from the 1% Mueller Hinton (MH) agar well
method.

of 0 to 80 DB. Variable impact power up to 2400 w. Voltage 230 V/ max 1A

(UAE) For ultrasound-assisted
extraction we used the
Sonifer SFX250 Power supply, 20 kHz converter,

1.27 cm (0.5 in) threaded horn, power cord, manual, set of keys.

Figure 5 Average microorganism inhibition, expressed in inhibition diameter (mm), according to
different dry extract concentrations (1 mg/ml, 5mg/ml, 10 mg/ml)
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