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Received November 26, 2020 Abstract With the development of synthetic dyes, excellent dyeing properties and
Revised_December 15, 2020 massive production became possible. On the other hand, natural dyeing technology has
Accepted_December 21, 2020 gradually disappeared. However, the international environmental and human safety
requirements of the apparel and textile industry are increasing, and there is a growing
interest in safer and more environmentally friendly products. Accordingly, the public's
interest in natural dyeing is increasing. To meet these demands, it is first necessary to
clarify the stages of production and distribution of natural dyes. It is necessary to
evaluate whether the product is a natural dye product and study the suitability of the
natural dye product through qualitative and quantitative assessment of the indicator
components of the natural dye. Typical of three natural dyes did qualitative and
quantitative analysis by HPLC-DAD and HPLC-MS. Products dyed using natural dye
three products were analyzed, and the presence or absence of detection of each

indicator components was confirmed to confirm whether the product was dyed using
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Table 1. Natural dyes in this experimental

Natural dye Color Main ingredient Maker
Rubia Red and Orange Rubia cordifolia extract AMA Herbal(India)
Insect Light brown Rheumn emodi extract AMA Herbal(India)
Indigo Blue Indigofera tinctoria extract AMA Herbal(India)

Table 2. Natural dyeing process

Fabric

Standard cotton fabric(KS K 1SO 105-F02)

Mordanting condition

Ferrous sulfate(FeSO,) 1g/L, 40°Cx30min, Liquor ratio 30:1

Dyeing condition

3% o.wf.(Rubia, Insect, Indigo), 90°Cx30min, Liquor ratio 30:1

Washing and Drying

60°Cx10minx2time, Room temperature 1 day

Table 3. Reference standard in this study

Name Foumula Molecular weight CAS No. Purity
Alizarin CisHgO4 240.21 72-48-0 97%
Purpurin Ci4HgOs 256.21 81-54-9 98%
Emodin CisHioOs 270.24 518-82-1 98%

Rhein CisHgOs 284.22 478-43-3 98%

Chrysophanol CisH1004 254.24 81-74-3 98%
Aloe-emodin Ci5H100s5 270.24 481-72-1 99%
Indigo CigH10N20» 262.27 482-89-3 98%

Table 4. Analytical condition of HPLC-DAD

HPLC Condition
Phenomenex Omega Pola C18
Column
(150 x 2.Tmm, 1.6um)

Flow rate 0.3mL/min
Column oven 35°C
Injection vol 3uL

. (A) Water
Mobile phase

Gradient method

DAD detector

(B) MeCN in both 0.1% formic acid
10% B(Omin) ~ 100% B(30min)
430nm for Rubia and Insect

600nm for Bio indigo

31 MRS XEEE &4

AAdg 35S HPLC-DAD ¥ HPLC-MSZ EAsto] 7t
daoA UEts J=2olEIR9] mEFE  AHRetention
time, RT)x} DADQ] UV-Spectrum 72|11 MS-datag &35}
of Z17to) MR ABYES Hlstc

Rubia HAGE A& ZH HFAUE F5ct o= A
dagz 24489 29 XBAFEOCZ Alizarindt Purpurino]
A=L 9t Alizarinyt Purpurin®] &4y A&% DAD
UV-Spectrum(Figure 1)& B|nst Zi} TAst AWEZO]
solgiglon], AFRAs|Z A3 ~m
% Q= Scan datags ¥&
=745 1-100mg/g ®e Yl 5719
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Table 5. Analytical conditions of HPLC-MS

HPLC Condition

Phenomenex Omega Pola C18

Column (150 x 2.1mm, 1.6pm)
Flow rate 0.3mL/min
Column oven 35°C
Injection vol 3uL
Mobile phase (A) Water, (B) MeCN in both 0.1% formic acid

Gradient method

10% B(Omin) ~ 100% B(30min)

lonization mode

ESI-, ESI+

Data acquisition

Scan 100-1500mvz

MS System condition

(LCMS 2020)

Nebulizer gas flow 1.5L/min
Dry gas flow 15L/min
Interface temp 250°C

Interface voltage 3.5kv
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Figure 1. HPLC Chromatogram, DAD UV-spectra and MS-data of rubia natural dye.
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Figure 2. Calibration curve of rubia natural dye.
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Figure 3. HPLC Chromatogram, DAD UV-spectra and MS-data of insect natural dye.
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Figure 5. HPLC Chromatogram, DAD UV-spectra and MS-data of indigo natural dye.
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Figure 9. HPLC Chromatogram of extract from dyed with indigo on cotton fabric.
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