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Abstract

This research was aimed to establish the standard extraction and analytical procedures for examining the
chromophoric substance in madder root with the ultimate goal of identifying the dyes in badly faded
textiles of archaeological origin. The separation temperature of gas chromatography, pH and other
extraction conditions were tested. The results were as follows: The suitable separation temperature for the
GC cappillary column was 50~305°C, and methanol was a good GC solvent for both standard alizarin and
madder extraction. The best extraction of madder was achieved by 90 min soaking in room temperature
followed by filtration and the actual heat extraction procedure. The best pH for extracting alizarin was pH
3 and above pH 5 alizarin was not detectible. Only alizarin and no purpurin was found in the extraction of
the currently used madder plant.
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Fig. 1. Structures of (a) Alizarin and (b) Purpurin in
Madder Plant
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Fig. 2. Mass Spectrum of Alizarin Standard.

Table 1. Detection of Alizarin in Madder Extraction using Gas Chromatography under Different Injection Temperature

and GC Solvent
GC GC injection Sample Retention time for Percent area
solvent temperature pH alizarin detected (min) (%)
v Alizarin Standard 9.13 69.93
1 8.97 2.09
Acetone 80-305°C 2 not detected n/a
3 8.98 3.37
4 8.99 4.79
Alizarin Standard 10.42 70.37
110.28 3.99
Acetone 50-305°C 2 not detected n/a
3 10.30 5.36
4 10.31 10.43
Aljzarin Standard 10.11 9248
1.5 10.29 0.57
Methanol 50-305°C 2 1055 L2
3 10.28 28.84
4 10.30 8.92
5 10.66 3.57
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Fig. 3. Gas Chromatogram of Alizarin Standard.
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Table 2. Gas Chromatographic Result of the Amount of Alizarin in the Decant Liquor and the Extraction Liquor of

the Pre-soak Procedure

Soak time Liquor type Sample pH Retention time for alizarin detected(min) Percent area (%)

decant not adjusted 9.82 2.76

15 min extraction 3 not detected n/a
extraction 4 not detected n/a
decant not adjusted not detected n/a

45 min extraction 3 103 5.71
extraction 4 not detected n/a
decant not adjusted not detected n/a

90 min extraction 3 10.28 28.84
extraction 4 10.30 8.92
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