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Object data 

 
Image 1. Hip cloth from Aceh 

  

Inventory no. RJM_16608 

Organisation Rautenstrauch-Joest-Museum - Cultures of the World 

Artist Unknown 

Title Hip cloth 

Date End of 19th century 

Location of creation Aceh, Indonesia 

Current location Collection of Rautenstrauch-Joest-Museum 

Dimensions W: 720 mm H: 1,970 mm 

Object Type / Materials Silk? Gilded copper threads 
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Summary 

The hip cloth (Idja Pinggang) textile was acquired by Carl Holthausen in Aceh around the turn 

of the century and purchased by the Rautenstrauch-Joest Museum from his estate after his 

death in early 1906.c 

 

It was made in the last ten years of the  past century. The textile is made from two fibres. One 

being mercerized cotton and the other silk.  It appears that alum or an alum salt was used for 

the mordanting of the  silk fibres. And in the first sample tannins were used as  a  mordant for 

the basic dyes to attach to the cotton. 

The natural sources found come from Natural brown 6 (source still unsure) and Lack dye 

(Natural red 25),  

 

The synthetic dyes used in this samples are: Basic violet 1,  Acid yellow 1,  Acid green 5,  Acid 

orange 17,  Acid red 8 and  Basic violet 14 . 

 

The results are in accordance with J. Kreemers book from 1922. There he explains that  for the 

cotton threads dyeing synthetic dyes replaced the use of local natural dyes. Also Veltman in his 

manuscript on the Aceh’s silk industry from 1912, he explains that synthetic dyes made their 

way to local Aceh dyeing workshops.
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1. Introduction 

1.1 Background 

The hip cloth (Idja Pinggang) textile was acquired by Carl Holthausen in Aceh around the turn 

of the century and purchased by the Rautenstrauch-Joest Museum from his estate after his 

death in early 1906.c 

 

The female hip cloth I not short (as with the men), but always long, it is worn over the 

Knees, so that of the trousers only the embroidery on the lower edge of the pipes is visible. 

Usually one uses for this a batik or palikat-kain, sometimes also simple black goods. On festive 

occasions expensive old-fashioned silk cloths are often worn, such as: the dark purple idja 

lambajöng, the (nowadays very rare) catted idja plang rusa with white and black arrowheads, 

the idja Lam Goegob and the idja Lam Bho, often interwoven with gold and silver thread. 

 

The requested dye analysis is part of an extensive investigation of the textile and is intended 

to provide the basis for further material technical investigations on comparable objects. In 

addition to researching a special weave-technical feature of the silk fabric, the metal thread 

has already been examined. The results are to be presented in the museum as well as 

published in a scientific article in cooperation with the Australian Aceh researcher Dr. Babara 

Leigh. 

 

Working meeting with Dr B. Leigh (Australia), Dr F. Brinkgreven (Netherlands) and Petra 

Czerwinske at the Leiden Ethnological Museum. Here the results of the dye analysis could be 

compared with other Aceh textiles from the extensive Leiden collection 
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2. Methodology 

The analysis of 4-5 dyes on silk, possibly including mordants, is requested. It should be 

examined whether the colourings correspond to the contemporary explanations by J. Kreemer 

(1922, pp. 541-543). Of particular interest is the dark purple colouration (lambajong),which 

could prove to be a typical Aceh scale insect colouration (malo) in connection with an 

additional treatment with black ferrous mud (leuhob) 
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3. Results  

3.1 SEM-EDX results 
Electron microscope images were taken of the sample and EDX analyses of the fibres. In table 

#1 an overview of the EDX result interpretation is shown. It appears that the threads are 

composed of a mix of silk and mercerized cotton. An aluminium salt may have been used as a 

mordant for the silk fibres. Also it is possible that sodium chlorite was used as an additive for 

the dyeing process as was a common practice in the 19th and 20th century.. 

 

Table 1. 

Sample description What Spectrum/Image Elements Discussion 

2022-067#1 Dark purple 

thread 

Fibre 001 C, O,(Na), (Si) S, (K) Silk(?) and some 

fibres looked like 

mercerized cotton. 

  Fibres 002  Silk(?) and 

mercerized cotton 

2022-067#2 Red thread Fibre 001 C, O,(Mg), (Na) S, 

(Cl) 

Mercerized cotton 

fibres mercerized 

  Fibre 002 C, O, (Na), S, Cl, (K)  

  Fibre 003 C, O, (Na),Mg, S Silk fibre 

2022-067#3 Bright green 

thread 

Fibre 001 C, O, (Na),Al,(Si) S, 

Cl, (K) 

Silk fibre 

  Fibre 004 – 001 - 2  Silk and mercerized 

cotton fibres 

8.508µm to 9.024µm 

2022-067#4 Orange thread Fibre 001 C, O, N,(Mg), (Na) Al, 

S, (Cl), (Ca) 

Mercerized cotton 

fibers and silk 
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3.2 UHPLC-PDA-HRMS results 
Analysis of the four samples showed that all fibres were dyed with synthetic dyes and some 

natural dyes. In table 2 an overview of the results is given 

 

 

Table 2. results overview UHPLC-PDA-HRMS 

 

 2022-122#1 

Dark purple 

2022-122#2 

Red 

2022-122#3 

Green 

2022-122#4 

Orange 

Component name     

Gallic acid X    

Acid green 5   X  

Acid yellow 1   X X 

Laccaic acid A/D X X   

Erythrolaccin (Of lack dye)  X   

Fuchsine (Basic violet 14) X    

Methyl violet component 

(Basic violet 1) 

X    

Ellagic acid (Natural brown 

6) 

X    

Acid red 8 X X   

Acid orange 7    X 

Acid orange 17    X 

Interpretation Tannin source, Lac 

dye, Acid red 8, 

Fuchsine and 

Methyl Violet 

Lac dye and Acid 

red 8 

Acid green 5 and 

Acid yellow 1 

Acid yellow 1, Acid 

orange 7 and Acid 

orange 17 
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4. Discusion 

4.1 Sample 2022-122 #1 
 

The purple sample was dyed with lack dye, due to the presence of laccaic acids. Also a blueish 

Methyl violet  with ethylated components were found. Gallic acid and ellagic acid  

And finally a small amount of acid red 8 was also found in this sample. Image 1 shows the 

single ion chromatogram of the components found with the mass spectrometer. The extended 

data is shown in Appendix II 

 

 
Image 1 Single ion chromatogram 2022-122#1 

 

The tannins, ellagic acid and gallic acid may be an extract of Aleppo- or Smyrna gallnuts 

(Quercus infectoria Oliv.), Teri or Udakiryaka (pods of Moullava digyna (Rottler) Gagnon & 

G.P.Lewis), Garam (Ceriops roxburghiana Arn.),Tingi (Ceriops togal (Pers.) C.B. Rob.) 

Myrobalans (Terminalia chebula Retz.) or Chinese sumac (Rhus javanica L.). 

 

Myrobalans and Teri are the source of the tannins because of the absence of chebulic acid and 

the absence of type C component (Teri has Type C like the Caesalpinea pods). Its colour index 

name is Natural Brown 6. The tannins are used most like used as mordant for the plant fibre 

part in order to fix the basic dye to the cotton. 

 

Basic violet 3 and Fuchsine were found in the sample. There two synthetic dyes are the only 

basic dyes (positive ionized) found in the object. Basic violet 3 is a synthetic dye discovered in 

1861 by Lauth. Its classical name is Methyl violet .  

Fuchsine is a reddish violet synthetic dye discovered by Nathanson in 1856. Its colour index 

name is Basic violet 14.  
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The presence of laccaic acid component suggest the use of lack dye (Laccifer lacca Cockerell.), 

in Indonesia known as Malò Siëm, this species lives on various trees in insular Southeast Asia 

and India. 

Finally a trace of Acid red 8 was found in the sample, this dye was discovered in 1886 by O. 

Gürke and C. Rudolph. Its classical name is Cochineal scarlet P/S. 

 

4.2 Sample 2022-122 #2 
 

The red sample was dyed with lack dye, due to the presence of laccaic acids. Also Acid red 8 

was found in the sample. 

Image 2 shows the single ion chromatogram of the components found with the mass 

spectrometer. The extended data is shown in Appendix II 

 

 
Image 2 Single ion chromatogram 2022-122#2 

 

The presence of laccaic acid component suggest the use of lack dye (Laccifer lacca Cockerell.) 

also Acid red 8 was found. Lack dye and Acid red 8 have very similar colours and it appears 

that he lack dye was used for the dyeing of the silk fibres and the Acid red 8 was used for the 

colouring of the cotton fibres. 

 

4.3 Sample 2022-122 #3 
 

The bright green sample was dyed with Acid green 5. Also Acid yellow 1 was found in this 

sample.  

 

Image 3 shows the single ion chromatogram of the components found with the mass 

spectrometer. The extended data is shown in Appendix II. In this sample the synthetic dye 

acid green 5 was found. Its classical is Light Green SF. This dyestuff was discovered by Köhler 

in 1879. 

Also Acid yellow 1 was found in this sample. This yellow was discovered in  1879 by Caro.  
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Image 3 Single ion chromatogram 2022-122#3 

 

4.4 Sample 2022-122 #4 
The orange sample was dyed with Acid orange 7, Acid yellow 1 and Acid orange 17.  

Image 4 shows the PDA chromatogram of the components found. The extended data is shown 

in Appendix II 

 

 
Image 4 Single ion chromatogram 2022-122#4 

 

Acid orange 7 is the main component in this sample. This dye was patented by Z. Roussin in 

1876. It’s classical name is 1876.  

Also Acid yellow 1 was found in this sample. Its classical name is Naphtol Yellow S and it was 

discovered in  

 

Orange 17 was discovered by Levinstein Ltd. in 1879. Its classical name is Brilliant orange R. 
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5. Conclusion 

This hip cloth was  made in the last ten years of the  past century. The textile is made from 

two fibres. One being mercerized cotton and the other silk.  It appears that alum or an alum 

salt was used for the mordanting of the  silk fibres. And in the first sample tannins were used 

as  a  mordant for the basic dyes to attach to the cotton. 

The natural sources found come from Natural brown 6 (source still unsure) and Lack dye 

(Natural red 25).  

Six synthetic dyes (Malò Siëm) were found in this object. They are: Basic violet 1,  Acid yellow 

1,  Acid green 5,  Acid orange 17,  Acid red 8 and basic violet 14. 

 

The results are in accordance with J. Kreemers book from 1922. There he explains that  for the 

cotton threads dyeing synthetic dyes replaced the use of local natural dyes. Also Veltman in his 

manuscript on the Aceh’s silk industry from 1912, he explains that synthetic dyes made their 

way to local Aceh dyeing workshops. 
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Experimental

UHPLC-PDA-HRMS-AFFA
Ultra-High Performance Liquid Chromatography with Photo-Diode Array and High Resolution Mass 
Spectrometry detection with Ammonium-Formate-Formic-Acid method

The sample was photographed with a USB microscope (Dino-Lite) at approx. 35x magnification. After 
extraction the analysis was carried out with an ultra-high performance liquid chromatograph  with an 
ultraviolet visual photodiode array detector and a HESI - high resolution mass spectrometer.

Extraction
All samples were extracted in the same way. To extract the organic colorants a two-step extraction was 
performed:

Step 1
Each sample was placed into a 1ml Shell Vial (Thermo Fisher) and extracted with a solution of 100μl 
Methanol/Acetonitrile (1:1 v/v) (Sigma Aldrich LC-MS grade). The vial was inserted in a heating bloc at 
70°C for 10 minutes. Then, the extract  (around 50µl  was separated with a gel-loading pipette into a 
micro-vial and stored in the dark. 

Step 2
The fibre residue sample in the Shell Vial was further extracted with a 50μl solution of two parts of 35% 
hydrochloric acid (Acros OrganicsTM), one part of deionized water (Honeywell MS grade) and one part of 
≥99.9% methanol (LC-MS Chromasolv®-Sigma-Aldrich). The shell vial was heated in a heating bloc at 
100°C for 10 minutes.
Then the acid extract was evaporated to dryness for 30 minutes under a gentle flow of nitrogen. The 
dried extract was then reconstituted with the previously obtained +/- 50µl extract of the micro-vial (step 
1). The solution was vortexed for 1 minute. The extract was transferred with a gel-loading pipette into a 
new cone shaped glass micro-insert with top spring (Sigma-Aldrich) and centrifuged for 5 minutes at 700 
RCF.  50μl of the DMSO extraction was transferred into a new micro-insert and this solution was 
analysed.

AFFA method
Analysis of the organic colorants was carried out with an ultra-high performance liquid chromatograph 
with photodiode array detection. 
An aliquot of 5μl of the extracted sample was injected in a Waters ACQUITY UPLC H-Class System, using 
a Zorbax Eclipse Plus C18 Column (2.1x150mm 1.8 Micron) and a UHPLC Guard 3PK. The eluents 
consisted of acetonitrile (PierceTM, Thermo Fisher, LC/MS grade), methanol (Honeywell/Riedel de Haën
LC/MS grade), Water (Honeywell/Riedel de Haën, LC/MS grade ), 0.1% formic acid (Optima – Fisher 
Chemicals, LC/MS grade) and (0.5mM) ammonium formate (VWR 99%, LC/MS grade).1

An ultraviolet visual photodiode array (λ200-800nm) detector (PDA - Waters©) and a HESI - high 
resolution mass spectrometer (HRMS, Thermo Fisher Orbitrap Q-exactive) were used to record the PDA 
and mass spectra of the components. 
Full scan MS was performed in switching polarity mode. The spray voltage was 3.8kV and the Vaporizer 
nitrogen temperature 350°C.  
Identification of the colorants was done by matching the results with the RCE-Chromeleon database 
(200 entries, February 2020), using a selection from the RCE reference collection (10591 entries, March 
2021).

----
1. Astefanei, A., Proaño, A. and Adamson, B. Novel, Analysis method UHPLC-PDA-HRMS… to be published 2023
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Extracted PDA chromatogram
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Single Ion Chromatogram

PDA spectrum Negative ion Positive ion Molecular structure
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PDA spectrum Negative ion Positive ion Molecular structure
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Dark purple
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Apex Peak #6 100% at 19.83 min
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2D PDA chromatogram

Extracted PDA chromatogram
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Single Ion Chromatogram

PDA spectrum Negative ion Positive ion Molecular structure

Spectrum and component table
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#6 2022-122 #2 Red Acid red 8_[435.03403, 500 MMU]

#6 2022-122 #2 Red Erythrolaccin_22.87min[285.04092, 500 MMU]
#6 2022-122 #2 Red Laccaic acid A_11.55min[536.08463, 500 MMU]
#6 2022-122 #2 Red Laccaic acid B_11.58min[495.05784, 500 MMU]
#6 2022-122 #2 Red Laccaic acid C_7.22min[538.06166, 500 MMU]
#6 2022-122 #2 Red Laccaic acid D_16.95min[313.03721, 500 MMU]



PDA spectrum Negative ion Positive ion Molecular structure
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2D PDA chromatogram

Extracted PDA chromatogram
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Single Ion Chromatogram

PDA spectrum Negative ion Positive ion Molecular structure

Spectrum and component table
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2D PDA chromatogram

Extracted PDA chromatogram
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Single Ion Chromatogram

PDA spectrum Negative ion Positive ion Molecular structure

Spectrum and component table
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Acid orange 7

Acid yellow 1
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#10 2022-122 #4 Orange Acid Orange 7_17.19[327.04471, 500 MMU]
#10 2022-122 #4 Orange Acid yellow I_9.35min[312.97785, 500 MMU]

#10 2022-122 #4 Orange Unk._orange_red_22.36min[355.07966, 500 MMU]

Acid orange 17
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2022-122#1 dark purple 
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2022-122#2 red 
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2022-122#3 bright green 
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2022-122#4 orange 
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