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Abstract: Morinda citrifolia, commercially known as Noni, is a tree that grows widely throughout the Pacific, and is
recognized as one of the most significant sources of traditional medicines among Pacific Island societies. All parts of the
plant have traditional and/or modern uses, including roots and bark(dyes, medicine), trunks(firewood, tools), and leaves
and fruits(food, medicine). The bark and the roots of the tree contain red and yellow pigments respectively, which are
both used in the manufacture of dyes. Dyes from Noni are being used traditionally, to color clothing and fabrics. In this
study, mordanting effects on the dyeing properties of Noni root extract on silk fabrics were investigated.
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Figure 1. Chemical structures of alizarin and morindone.
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Figure 2. Hydrogen bonding and pH sensitivity of alizarin.
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Table 1. Color properties of dyed silk fabric with Noni roots extracts at various pH

Dyeing temperature (C) pH4

pH7 pHI0

Color Purple Orange Yellow

Light Yellowish Pink Moderate Yellowish Pink

0.5% ISCC-NBS Color No. #73 # 29 # 29
CIE L*/a*/b* 86.7/4.3/29.5 82.8/11.0/20.8 79.6/10.2/13.5
Color Purple Orange Yellow Moderate Yellowish Pink Moderate Yellowish Pink
1.0% ISCC-NBS Color No. #73 # 29 # 29
CIE L*/a*/b* 82.8/8.1/36.7 78.7/14.6/24.6 75.3/14.0/16.2
Color Moderate Orange Yellow Moderate Orange Moderate Yellowish Pink
2.0% ISCC-NBS Color No. #71 #53 # 29
CIE L*/a*/b* 78.9/11.7/42.8 73.2/18.7/29.5 70.4/17.6/19.8
Color Moderate Orange Yellow Moderate Orange Grayish Reddish Orange
4.0% ISCC-NBS Color No. #71 #53 #39
CIE L*/a*/b* 73.2/16.4/47.5 66.7/22.1/32.43 63.6/19.9/23.2
Color Moderate Orange Moderate Orange Grayish Reddish Orange
6.0% ISCC-NBS Color No. #53 #53 #39
CIE L*/a*/b* 68.6/19.3/48.3 63.4/22.3/33.6 62.0/21.0/25.0
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Figure 4. pH effects on the color properties of dyed silk fabric with Noni root extracts.
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Table 2. Color properties of dyed silk fabric with Noni roots extracts at various pH using a pre-mordanting method

Dyeing temperature (C)

pH4 pH7

pHI0

Color Moderate Orange Yellow Moderate Orange Grayish Reddish Orange
None ISCC-NBS Color No. #71 #53 #39
CIE L*/a*/b* 71.9/15.8/47.5 64.9/20.6/31.0 63.0/20.2/22.8
Color Moderate Reddish Orange Moderate Orange Grayish Reddish Orange
Ca ISCC-NBS Color No. #37 #53 #39
CIE L*/a*/b* 62.3/52.1/35.3 65.0/19.8/27.0 65.4/23.2/20.7
Color Light Yellowish Brown  Light Reddish Brown Light Reddish Brown
Cu ISCC-NBS Color No. #76 #42 #42
CIE L*/a*/b* 56.9/9.1/26.7 54.5/14.6/18.0 51.2/15.7/13.8
Color Moderate Orange Grayish Reddish Orange Grayish Reddish Orange
Cr ISCC-NBS Color No. #53 #39 #39
CIE L*/a*/b* 63.7/15.9/36.2 57.7/19.8/23.0 58.0/19.2/19.0
Color Moderate Orange Moderate Orange Moderate Reddish Orange
Al ISCC-NBS Color No. #53 #53 #37
CIE L*/a*/b* 63.6/24.3/35.3 64.1/24.4/32.4 63.3/25.7/28.7
Color Light Brown Light Brown Light Brown
Fe ISCC-NBS Color No. #57 #57 #57
CIE L*/a*/b* 56.6/10.4/21.8 50.5/8.7/19.6 52.4/11.5/17.3
Color Moderate Orange Moderate Orange Moderate Orange
Sn ISCC-NBS Color No. #53 #53 #53
CIE L*/a*/b* 70.0/23.9/47.4 68.2/24.7/41.5 67.6/24.8/36.0
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Table 3. Color properties of dyed silk fabric with Noni roots extracts at various pH using a after-mordanting method

Dyeing temperature (C)

pH4

pH7

pH10

Color Moderate Orange Yellow Moderate Orange Grayish Reddish Orange
None  ISCC-NBS Color No. #71 #53 #39
CIE L*/a*/b* 71.9/15.8/47.5 64.9/20.6/31.0 63.0/20.2/22.8
Color Moderate Orange Moderate Orange Moderate Orange
Al ISCC-NBS Color No. #53 #53 #53
CIE L*/a*/b* 65.2/25.1/33.6 66.3/22.9/32.5 68.5/21.8/30.7
Color Moderate Yellowish Pink  Grayish Reddish Orange  Grayish Reddish Orange
Ca ISCC-NBS Color No. #29 #39 #39
CIE L*/a*/b* 66.9/21.2/22.2 66.6/23.0/18.4 63.2/24.0/19.1
Color Moderate Orange Moderate Orange Grayish Reddish Orange
Cr ISCC-NBS Color No. #53 #53 #39
CIE L*/a*/b* 65.8/16.4/33.9 64.7/17.4/31.3 68.0/16.6/29.4
Color Light Brown Grayish Reddish Orange Light Brown
Cu ISCC-NBS Color No. #57 #39 #57
CIE L*/a*/b* 57.8/13.0/21.7 58.4/17.7/22.4 60.4/12.0/21.7
Color Light Brown Light Brown Light Brown
Fe ISCC-NBS Color No. #57 #57 #57
CIE L*/a*/b* 52.4/12.7/19.5 53.7/15.7/22.9 55.6/12.4/22.3
Color Moderate Orange Moderate Orange Moderate Orange
Sn ISCC-NBS Color No. #53 #53 #53

CIE L*/a*/b*

68.8/21.3/35.5

70.3/19.4/33.3

71.5/18.3/29.9
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Table 4. Wash fastness(color staining) of dyed silk fabric with Noni root extracts at various pH using a pre-mordanting method

Al Ca Cr Cu Fe Sn

Multifabric
pH4 pH7 pH10 pH4 pH7 pH10 pH4 pH7 pH10 pH4 pH7 pH10 pH4 pH7 pH10 pH4 pH7 pH10

Wool 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23
Acryl 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
PET
Nylon
Cotton
Acetate

[\C I R O R ]
[NCTE SR O R ]
N NN
N NN
NN
N NN
N NN
N NN
[\CTE SR O R ]
N NN
N NN
[\CIE R O R ]
[NCTE SR O R ]
[\C I R SR ]
[\CTE SR O R ]
[NCTE SR SR 8]
[NCT SR O R ]
[\C TN SR (O R ]

Table 5. Wash fastness(color staining) of dyed silk fabric with Noni root extracts at various pH using a after-mordanting method

Al Ca Cr Cu Fe Sn

Multifabric
pH4 pH7 pH10 pH4 pH7 pH10 pH4 pH7 pH10 pH4 pH7 pH10 pH4 pH7 pH10 pH4 pH7 pH10

Wool 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23

Acryl 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
PET 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Nylon 2 2 2 2 2 2 23 2 2 2 2 2 2 2 2 2 23 2
Cotton 2 2 2 2 2 2 23 2 2 2 2 2 2 2 2 2 2 2
Acetate 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Table 6. Rubbing fastness(dry staining) of dyed silk fabric with Noni root extracts at various pH
Pre-mordanting After-mordanting
Mordants
pH4 pH7 pH10 pH4 pH7 pH10
Cr 4-5 5 5 4-5 4-5 4-5
Sn 4-5 4-5 4-5 4 4-5 4-5
Cu 4-5 4-5 5 5 4-5 4-5
Al 4-5 4-5 4-5 5 5 5
Fe 5 4-5 5 4-5 4-5 3-4
Ca 4-5 4 4-5 4-5 4-5 4
Table 7. Rubbing fastness(wet staining) of dyed silk fabric with Noni root extracts at various pH
Pre-mordanting After-mordanting
Mordants
pH4 pH7 pH10 pH4 pH7 pH10
Cr 4-5 4-5 4-5 4-5 4-5 4-5
Sn 4 4-5 4-5 4 4-5 4-5
Cu 4-5 4-5 4-5 4-5 4-5 4-5
Al 4 4.5 4.5 4-5 4-5 4.5
Fe 4 3-4 4-5 3-4 4 34
Ca 4 4 4 4 4-5 4-5
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