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A Study for the Conformity Assessment on the Natural Dye by HPLC (1)
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Abstract: Due to environmental pollution and human hazards of some synthetic dyes, the global fashion companies are
increasingly interested in eco-friendly products, especially natural dye. For the globalization of natural dyeing industry
based on this concern, however, there are some deficiencies of standardization, specification, and conformity assessment
on natural dyestuffs as well as natural dyeing process. These obstacles should be not only studied but also defined for
a commercial transaction. Accordingly, a study for conformity assessment on commercialized natural dyestuffs (red) was
conducted by HPLC analysis in this study. As the results of HPLC analysis, alizarin and purpurin, representative index
ingredients, were detected in most of the samples, but the index ingredient content in each sample was different. In addi-
tion, some samples showed the variety of peaks including the index ingredients and others. It was inferred that the rep-
resentative index ingredients could be used on the traceability of natural sourced dyestuffs. These results are related to
the index ingredient consistency, standardization, and reproducibility of natural dyed products including such as yarns, fab-
rics, garments, and so on. Therefore, the present study was demonstrated that in order to determine the conformity
assessment system for the satisfaction of all stakeholders, the offering of information on the origin, manufacturing pro-
cess, and index ingredient content of natural dyes should be prioritized.
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Chemical Formula: Cq4HgO4 Chemical Formula: C44HgOs
Exact Mass: 240.04 Exact Mass: 256.04

Fig. 1. Chemical structure of alizarin and purpurin.
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2.3. HPLC-DAD &4

HPLC= DAD(diode-array detector)’} 428l Agilent Infinity

HPLCE &8¢ HUHE 5k F7F o7 (1) 753

Table 1. Natural dyestuff used in the study

Product information

Sample  Country  Manufacturer by manufacturer
Red 1 India Company A Madder (Rubia cordifolia)
Red 2 US.A Company E Madder extract
Red 3 India Company S Madder/soap nut
Red 4 France Company R Madder (Rubia tinctorum)

Red 5 Netherland Company R Madder root (Rubia tinctorum)

Table 2. Analytical conditions of HPLC
HPLC Condition

Phenomenex Luna C18

Column (150 x 4.6mm, Sum)
Flow rate ImL/min
Injection Vol. 10uL
Mobile phase (A) water, (B) acetonitrile

in both 0.1% formic acid

Omin : 90% (A), 10% (B) ~
30min : 0% (A), 100% (B)

Gradient method

DAD UV detector 430nm for alizarin and purpurin

Table 3. Analytical conditions of Ultra HPLC
Ultra HPLC Condition
Kinetics EVO C18

|
Column (100 x 2.1mm, 1.7um)
Flow rate 0.3mL/min
Injection Vol. 3ul
Mobile phase (A)water, (B)acetonitrile

in both 0.1% formic acid

Omin : 90% (A), 10% (B) ~
30min : 0% (A), 100% (B)

Gradient method

Column oven 35°C
MS System Shimadzu LCMS 2020
Tonization method ESI-, ESI+
Data acquisition Scan 100-1500m/z
Nebulizer gas flow 1.5L/min
Dry gas flow 15L/min
Interface temp. 250°C
Interface voltage 3.5kV

1200 AEZE AME3led, Table 29] 240l wle} B4S 43
sHATh

2.4. Ultra HPLC-MS £H

Ultra HPLC-MSE MS(mass spectrometer)’} “&21l  Shim-
adzu Nexera X2 A|B]ZE ARESIe, Table 39 Ao uwe}
A4S et
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Fig. 2. HPLC chromatogram and DAD UV spectra of Red 1.
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Fig. 3. HPLC chromatogram and DAD UV spectra of Red 2.
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Fig. 5. HPLC chromatogram and DAD UV spectra of Red 4.
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Ruberythric acid

Chemical Formula: CogH2g012
Exact Mass: 532.16

Pseudopurpurin-O-glucose

Chemical Formula: C;1H15012
Exact Mass: 462.08

O OH
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Chemical Formula: C15HgO7
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Fig. 7. Detected compounds except for alizarin and purpurin in Red 4 and 5.

Chemical Formula: C45H1q04
Exact Mass: 254.06

O
COCC

O OH OH
0o
Lucidin Primeveroside HO. (6]
Chemical Formula: CosH28014 HO
Exact Mass: 564.15 OH
O OH

‘o ‘o oo
OH

Rubadin Nordamnacanthol

Chemical Formula: C45HgOs
Exact Mass: 268.04

22 18mgedlA 18444mgeO 2 100M) F=e]
2}o]7t U= Aoz el At(Table 4).

18T (Cronquist, 1981; Karadag & Dolen, 2007; Melch-
ior, 1964; Perkin & Everset, 1918; Schweppe, 1989 (as cited
in Lim & Jang, 2013); Saxena & Raja, 2014)° &Japhd, Ut

- Ao 7 TWilh= FFEAYU= MY FFA Y (European madder)2k

Table 4. Content of alizarin and purpurin in each sample ~ (Unit: mg/g) BT A
Sample Alizarin Purpurin
Red 1 184.44 6.73
Red 2 12.26 4.72
Red 3 116.0 13.6
Red 4 9.3
Red 5 1.8 2.0 kU

3L 3= Rubia tictorum® 2 LEJAF0]
= AEe €82 AREH, A=

3oL, Ldlx]-7

52 (Indian madder)z}
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