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Abstract

Taxifolin was isolated from the boiled water extract of Trichilia emetica whole seeds. The structure was
determined by IR, *H and **C NMR and mass spectroscopic methods, as well as comparison of the data obtained

with that reported in the literature.
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1. Introduction

Trichilia emetica Vahl (Also known as Cape, Natal or Woodland Mahogany) belongs to the Meliaceae
(Mahogany family). They are evergreen tree reaching 20-35 m in height and are widely distributed in the tropics
and the subtropical regions of Africa [1]. Phytochemical studies of the root and stem bark of this plant have led
to the isolation of compounds with complex and interesting structures called limonoids (a tetranortriterpenoids)
with common name trichilin, others are tannin and kurubasch aldehyde [2, 3, 4, 5, 6, 8]. The leaves, stem and
root of T. emetica have been used in African folk medicine for the treatment of chronic wounds, fever,
pneumonia, jaundice, gonorrhea, intestinal disorder such as hepatitis, and also to induce labour in women.
Additionally, the seed oil is used in combination with Cyathula natalensis Sond to treat leprosy [2, 7, 8]. To the
best of our knowledge, the isolation of Taxifolin from the whole seeds of T. emetica is been reported for the first
time.

* Corresponding author.
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2. Materials and Methods

Flash chromatography (Reveleris™ Flash Chromatographic System) fitted with Reveleris® C18 column with
silica flash cartridges of 18 g (Reveleris™ SRC Cartridges); detection, ELSD (Evaporation Light Scattering
Detection) and photodiode array detector (254-280 nm); mobile phase, linear gradient of methanol/water
(containing 0.1% formic acid) at a flow rate of 18 mL/min was used for the isolation of the compound. Thin
layer chromatography (TLC) and preparative thin layer chromatography (PTLC) was performed on (silica gel
60 Fus4, 25 Glass plates 20 x 20 cm, E. Merck, Germany). Thermo Instruments HPLC system mass spectrometer
with electron spray ionization (ESI) source was used for recording of the mass spectra. Visualization of the
compound was done using UV lamp UVL-14 EL hand held 220V 50Hz 4W 254nm white light by UVP. The IR
spectrum (KBr) was recorded on a Perkin Elmer 100 FT-IR spectrometer. *H and *C NMR spectra were
recorded on a Bruker spectrometer at 400.13 and 100.62 MHz using tetramethylsilane (TMS) as an internal

standard.

2.1. Preparation of the material

2.1.1. Collection of the material

T. emetica seeds were collected from Kumasi, Ghana, in February 2013 and identified by a botanist Mr Martin
A. Akoh of Kwame Nkruma University of Science and Technology, Kumasi, Ghana. A voucher specimen TBG-

2014-1 was deposited at the herbarium of Treborth Botanical Garden Bangor, UK.
2.1.2. Extraction

T. emetica whole seeds 1.0 kg was reflux in water at 100°C for 30 minute, filtered under gravity using Whatman
No. 1 filter paper. The solvent was removed using rotary evaporator at 40°C to give 72.14 g dark viscous

residue. The residue was used as the crude extract for the experiment.
2.1.3. Purification

The crude extract 72 g was subjected to (450 x 95 mm) column containing 200g of silica gel (20-120 mesh)
using the wet packing method in hexane. Subsequently, the column was eluted with a mixture of
hexane/chloroform (100:0 and 50:50 V/V) and chloroform/methanol (100:0 to 0:100 V/V). Ninety six (96)
fractions were collected, based on their TLC profiles were combined into five primary fractions A-E. All the
combine fractions were dried down under vacuum at 40 °C. Fraction B was further purified by column
chromatography and prep-TLC. Final purification was carried out by Flash system using 50% methanol in water

to give taxifolin (5 mg).
3. Result and discussion

Taxifolin was obtained as yellow needles. It has a molecular formula of C;sH;,0; which was established on the
basis of ESI-HRMS at m/z 305.0660[M + H]*(Calcd for 305.0662) (Fig. 1). The IR spectrum of this compound

has a broad band at 3369 cm™ region corresponding to phenolic and alcoholic O-H stretching. Another band at
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1638 cm™ is due to carbonyl and aromatic C=C stretching. The DEPT spectrum (Fig. 2) showed fifteen carbon
signals, which consist of seven methine and eight quaternary carbon. Also, the resonance for the keto group
appeared at C-4 (5¢ 198.4).
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Figure 1: Mass spectrum of taxifolin

The *H NMR spectrum (Fig. 3) showed that the resonance of proton H-2 had been split by proton H-3 resulting
in a doublet at 8y 4.91 (d, 11.5 Hz), while proton H-3 was split by proton H-2 yielding a doublet at 5, 4.51 (d,
11.5 Hz). These protons signals H-2 and H-3 were seen to couple to each other in COSY correlation (Fig. 4).
The down field position of the C-2 chemical shifts (3¢ 85.1) observed in the DEPT spectrum and the appearance
of a doublet at 4.91 (d, 11.1 Hz) attributed to position 2, indicate that the flavan moieties possessed the 2,3-trans
configuration [9, 10, 11].

The proton spectrum also showed that H-2" was split by H-6" in a meta position resulting in a doublet at 5, 6.98
(d, 1.3 Hz), proton H-5" was split by proton H-6" yielding a doublet at 8y 6.81(d, 8.2 Hz) while proton H-6" was
split by proton H-5" and H-2’ resulting in a doublet of doublet at 5, 6.87 (dd, 1.8, 8.2 Hz) attributed to ring B.
The proton at H-6 and H-8 split each other in a Meta position and each yielding a doublet at 8y 5.90 and 5.94 (d,
1.3 Hz, each) assigned to ring B.
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Figure 2: DEPT spectrum of Taxifolin in CD;0D
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Figure 3: 'H NMR spectrum of Taxifolin in CD;0D

The structure was further confirmed by long-range heteronuclear multiple bond correlation (HMBC) as
observed in (Fig. 4), where the ring C methine protons H-2 (84 4.91) correlated with C-3, C-4, C-1’, C-2’and C-
6’ (6¢c 116.1); and H-3 (84 4.51) correlated with C-2, C-4, C-1” (dc 129.8). Ring B also showed correlations of
H-2’ to C-2, C-4’, and C-6’ (8¢ 116.1); H-5" to C-2, C-1" and C-3’ (8¢ 144.9); and H-6" to C-2, C-1" and C-3’
(8¢ 146.2). The *H and **C NMR value obtained in this study is comparable to literature value [14] (Table 1).

= COSY
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Figure 4: HMBC and COSY correlations of Taxifolin

This compound has been isolated from the stem of Quercus acuta Thunberg [12], whole plant and fruit of

Cayratia japonica [13].
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Table 1: 'H and *C NMR data of Taxifolin in deuterated methanol (CD;OD)

Position Experimental value Literature valuel4]

dg(J in Hz) b b dg(J in Hz)
2 491(d. 11.3) 231 249 490(d. 11.7)
3 431(d, 11.3) 76.1 76.1 432(d,11.7)
4 1084 1084
5 163.0 1652
6 390 (=) 9712 96.4 588 (5)
7 168.6 1574
8 394 =) 96.3 93.6 392(s)
9 1644 136.6
10 101.8 100.7
1 129.8 1322
2’ 698 (d 1.8) 1209 1148 6.08(d 8.1)
3 1462 146.3
4 1471 1463
5 6.81(dd. 82, 1.8) 1139 1163 6.75(d. 8.1)
6 6.87(d, 8.2) 116.1 116.1 7.00 (=)

Source: Wang et al., 2012 [14]

4, Conclusion

This is the first report of the isolation and identification of taxifolin from T. emetica. The work was carried out

by using different chromatographic separation and spectroscopic techniques.

Acknowledgement

This study was supported by the Nigerian Tertiary Education Trust Fund (TETFUND).

References

[1] C. Orwa, A. Mutua, R. J. R. Kindt, A. Simons, 2009. Trichilia emetica. Agroforestree  database: a
tree reference and selection guide version 4.0. Available at
http://www.worldagroforestry.org/af/treedb/. [Accessed July 15, 2013].

[2] B.M. Komane, E.I. Olivier, A.M. Viljoen, Trichilia emetica (Meliaceae) - A review of traditional uses,
biological activities and phytochemistry. Phytochem. Lett. 4, 1-9, 2011.

[3] M. Traore, L. Zhai, M. Chen, C.E. Olsen, N. Odile, G.I. Pierre, O.J. Bosco, G.T. Robert, S.B.
Christensen, Cytotoxic kurubasch aldehyde from Trichilia emetica. Nat. Prod. Res. 21, 13-17, 2007.

[4] M. Nakatani, J.C. James, K. Nakanishi, Structure of Limonoid Antifeedant from Trichilia roka.
Phytochemistry 24, 195-196, 1985.

[5] M. Nakatani, J.C. James, K. Nakanishi, Isolation and structures of Trichilins, Antifeedants against the

81



American Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) (2016) Volume 21, No 1, pp 77-82

Southern Army Worms. J. Am. Chem. Soc. 103, 1228-1230. 1981.

[6] A.A.L. Gunatilaka, V.S. Bolzani, E. Dagne, G.A. Hofmann, R.K. Johnson, F.L. Mccabe, M.R. Mattern,
D.G.I.Kingston, Limonoids Showing Selective Toxicity to DNA Repaire-Deficient Yeast and Other
Constituents of Trichilia emetica. J. Nat. Prod. 61, 179-184. 1998.

[71 H.A. Van der Vossen, G.S. Mkamilo, 2007. Vegetable oils of tropical Africa, conclusion and
recommendations based on PROTA 14: “Vegetable oils”. Available on: PROTA (Plant Resources of
Tropical Africa/Resources vegetales de I’Afrique tropicale), Wageningen, Netherlands
http://www.prota.co.ke/en/p. PROTA

[8] D. Diallo, B.S. Paulsen, T.H.A. Liljeback, T.E. Michaelsen. The malian medicinal plant Trichilia
emetica; studies on polysaccharides with complement fixing ability. J. Ethnopharmacol. 84, 279-287.
2003.

[9] L.Y. Foo, J.J. Karchesy. Polyphenolic glycosides from Douglas fir inner bark. Phytochemistry 28,
1237-1240, 1989.

[10] K. Ishimaru, G. Nonaka, |. Nishioka. Flavan-3-ol and procyanidin glycosides from Quercus miyagii.
Phytochemistry 26, 1167-1170. 1987.

[11]U. Takahama, R. Yamauchi, S. Hirota. Isolation and characterization of a cyanidin-catechin pigment
from adzuki bean (Vigna angularis). Food Chem. 141, 282-288. 2013.

[12]M.H. Oh, K.H. Park, M.H. Kim, H.H. Kim, K.J. Park, J.H. Heo, M.W. Lee, Anti-oxidative and anti-
inflammatory effects of phenolic compounds from the stems of Quercus acuta Thunberg. Asian J.
Chem. 26, 4582-4586. 2014.

[13]H.X. Han, S.S. Hong, S.J. Hwang, K.M. Lee, Y.B. Hwang, S.J. Ro. Monoamine oxidase inhibitory
components from Cayratia japonica. Arch Pharm Res 30, 13-17. 2007.

[14]L. Wang, X. Li, S. Zhang, W. Lu, S. Liao, X. Liu, L. Shan, X. Shen, H. Jiang, W. Zhang, J. Huang, H.
Li. Natural products as a gold mine for selective matrix metalloproteinases inhibitors. Bioorganic Med.
Chem. 20, 4164-4171. 2012.

82



