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A Study on the Component Analysis of Sappan Wood Extracts
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Abstract —Colorants were extracted from the heartwood of sappan lin. with MeOH under reflux, and
the concentrate or the powder of dye was prepared by low pressure concentration method using
suitable organic solvent. Various components were isolated from sappan wood, and the chemical
structure and mechanism of compound having the excellent antibacterial and deodorization properties
were analyzed. The results obtained are as follows ;

The seventeen components of sappan wood were seperated by HPLC chromatography, and the
five components among them were existed more than 6% and the other components were
existed lower than 0.6%.

The resolving powers of the non-polar solvent and polar solvent systems were evaluated by
their ability to resolve the samples. It showed that chloroform-methanol-water(800:150:10)
system has the best resolving power. Although the seperation rate is very slow, polyamide
C-100 column chromatography gives a clear seperation of sappan wood.

On the basis of the spectrometric data such as IR, UV, GC-Mass, 1H—NMR, YC-NMR and
1H—13C—NMR, the chemical structure of compound having the excellent antibacterial and
deodorization properties was established as brazilin containing the functional groups such as
two quaternary carbon, one benzyl carbon, methylene contiguous to oxygen and methylene
caused by oxygen atom.
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Fig. 1, HPLC chromatogram of the compounds
extracted from Sappan wood with methanol.

Table 1. TLC solvent systems used for the
identification of Sappan wood extracts.

no. components composition

[ ethyl acetate/methanol/water 100:16.5:13.5

isopropanol/ethyl acetate/

o 40:40:30
water

I beze'ne/ce'mbon tetrachloride/ 5077508
acetic acid

IV bezene/acetic acid 66:33

V chloroform/95% ethanol/water 60:30:2

VI bezene/methanol 90:10

VI chloroform/methanol 90:10

- n-propanol/ethyl acetate/ 40:40:30
water
light petroleum .

K (b.p. 60 ~80 T)/ethyl acetate 70:30

— _ /4

x I butar'lol/n propanol/2N 10:60:30
ammonia water

W benzene/ethyl formate/formic 74941
acid

X1 chloroform/methanol 70:30

X0 ehyl acetate/hexane 60:30

XV chloroform/methanol/water ~ 800:150:10
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Fig. 2. Thin-layer chromatograms of the solvent (1) ~(5) viewed at 254 nm after spraying with 10%
potassium hydroxide solution.

Rf = 0.71 (compound F) solvent system

Rf = 061 (compound E) (1) chloroform/methanol/water

Rf = 050 (compound D) (2) ethyl acetate/hexane

Rf = 044 (compound C) (3) benzene/ethyl formate/formic acid
Rf = 0.30 (compound B) (4) benzene/acetic acid

Rf = 0.22 (compound A) (5) isopropanol/ethyl acetate/water

Table 2. Comparison of thin-layer chromatograms developed with the 14 solvent systems used for the
identification of Sapan wood extracts.

solvent system”
I o I v \% VI VI VI X X XI XI  Xm XV

sappan wood - += - + - - + - - - Tt - PP

dyve

+++ I very good separation, ++ : separation, + : trailing at the start,
- > moved with the solvent front, —: no separation

* For the compositions of solvent systems I~ XIV, see table 1.
Silica gel G used for all the solvent system as adsorbent
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Scheme 1. Extraction and isolation procedures
of the constituents contained in Sappan wood.
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Fig. 4. HPLC chromatogram of fraction 4

isolated from Sappan wood extracts.

Table 3. Reduction rates of bacteria by shake
flask test of the silk fabric dyed with various
fractions isolated from Sappan wood extracts

time 0- 12-howr |average reduction
. shake |12-hour |average B
) time | . X ratio(%)
fraction time time
No-Fracti |23 92
on " 100 9% 236 61.9
. 23 70
1-Fraction 9 © 76 236 67.8
. 23 68
0=
2-Fraction " 0 74 236 68.6
. 23 2
3-Fraction " % 39 236 835
. 23 26
4-Fraction 9 0 28 236 88.1
. 23 50 _
5-Fraction 9 % 53 236 715
. 23 52 _
6-Fraction 9 60 56 236 76.3
. 23 60 .
/-Fraction 9 63 64 236 72.9
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Table 4. Deodorization rates of silk fabric dyed
with various fractions isolated from Sappan wood
extracts

time deodorization
fraction blank o
ppm %

No-Fraction 525 160 69.5
1-Fraction 530 88 83.4
2-Fraction 500 80 84.0
3-Fraction 520 60 88.5
4-Fraction 515 59 88.5
5-Fraction 518 58 88.8
6-Fraction 525 60 88.6
7-Fraction 520 1) 85.5
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Fig. 5. IR spectrum of the fraction 4 isolated
from Sappan wood extracts.
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Fig. 6. UV spectrum of the fraction 4 isolated
from Sappan wood extracts.
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Fig. 8. Mass spectrum of the fraction 3 in
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Fig. 11. Mass spectrum of the fraction 4
isolated from Sappan wood extracts.
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Fig. 12. Structures of the constituents isolated
from Sappan wood extracts.
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Fig. 14. “C-NMR spectrum of fraction 4
isolated from Sappan wood extracts.
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Table 5. '"H-NMR data for fraction 4 isolated
from Sappan wood extracts

H-1 7.20, d, J=0.59, 8.36Hz

H-2 6.49, d, J=2.47, 8.22Hz

H-4 6.3, d, J=2.46Hz

-6 3.72, d, J=11.16Hz
3.92, d, J=1.27, 11.13Hz

-7 3.07, d, J=15.79Hz,

2.83, d, J=15.67Hz

H-8 6.79, s

H-11 6.66, s

H-11b 398, s
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Table 6. “"C-NMR data for fraction 4 isolated
from Sappan wood extracts

C-1 132.6
C-2 1104
C-3 156.2
C-4 104.8
C-4a 158.3
C-6 71.5
C-6a 78.4
C-7 43.6
C-Ta 132.2
C-8 113.3
C-9 1458
C-10 1455
c-11 113.0
C-11a 138.0
C-11b 51.9
C-11c 116.2
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Fig. 16. Brazilin, the colouring principle of Sappan wood(Caesalpinia sappan lin.)). It is oxidized in
atmospheric oxygen to brazilein, responsible for the red colour in textiles.
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