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Natural Dyeing of Fabrics with Guava (Psidium guajava L.) Leaf Extract 11
- Dyeability and Functional Property of Cotton Fabrics -

Mi Ran Han and Jeong Sook Lee
Dept. of Clothing & Textiles, and Engineering Research Institute, Gyeongsang National University; Jinju, Korea

Abstract : The natural dyeing of cotton fabrics with guava leaf extract was investigated. The temperature and time of
dyeing are 40°C and 90°C for eighty minutes, respectively. In addition, the dyebath has been set at pH 5. Sn pre-mor-
danted fabrics showed the highest K/S value. Regardless of dyeing temperature, K/S values were high when Al, Cu, Fe-
mordanted fabrics were dyed in post-mordanting and Sn-mordanted fabrics were dyed in pre-mordanting. The K/S value
of dyeing fabrics could be increased with repetitive dyeing and mordanting. Compared to untreated dyed fabrics, the K/
S values of fabrics which had been treated with soybean milk, chitosan and gall nut tannin were increased. The changed
surface colors of fabrics that were treated with soybean milk, chitosan and gall nut tannin were Y, YR and achromatic col-
ors. Fabrics dyed with alkaline water extract showed reddish color. Sn-mordanted fabrics dyed with acidic water extract
showed vivid yellowish color, and Cu-mordanted fabrics dyed with ethanol extract showed yellowish green color. In case
of Sn-mordanted fabrics, the washing fastness was level 4. The dry cleaning fastness also showed very excellent result
with level 4-5. The rubbing fastness was better in dry rubbing than in wet rubbing of the fabrics. For the light fastness,
all dyed fabrics showed low fastness. For antibacterial activity, the powder of guava leaf extract and the dyed fabrics with
guava leaf extract showed 99.9% of high antibacterial activity. All dyed fabrics showed higher deodorization and UV pro-

tection rate than control fabric.
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Table 1. Characteristics of fabric

Density/(threads/5 cm i
Fabric Weave i ) Welg? t
warp weft (g/m’)
Cotton 100% plain 175 155 115%5
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Fig. 1. Effect of dyeing temperature on the K/S values of cotton fabrics
dyed with guava leaf extract(50 g/L, 60 min).
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Table 2. Effect of dyeing temperature on the L*, a*, b*, C*, h and AE*ab
value of cotton fabrics dyed with guava leaf extract

* * *

Temp. (°C) L a b C h AE
40 8398 377 1633 1676 7670 1824
50 8361 418 1622 1675 7554 1852
60 83.17 452 1536 1601 7357 1836
70 8263 476 1529 1602 7269 1877
80 8048 575 1564 1667 6979  20.88
90 7809 7.3 1587 1739 6578 2328
100 7796 731 1608 1767 6554 2356
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Fig. 2. Effect of dyeing time on the K/S values of cotton fabrics dyed
with guava leaf extract(100 g/L).
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Fig. 3. Effect of dyebath pH on the K/S values of cotton fabrics dyed
with guava leaf extract(100 g/L, 80 min).
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Fig. 4. Effect of mordanting methods on the K/S values of cotton fabrics
dyed with guava leaf extract at 40°C.
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Fig. 5. Effect of mordanting methods on the K/S values of cotton fabrics
dyed with guava leaf extract at 90°C.
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Fig. 6. Effect of repeated dyeing and mordanting on the K/S values of
cotton fabrics dyed with guava leaf extract.
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Table 3. The changes of H V/C and L*, a*, b of cotton fabrics dyed with
guava leaf extract by repeated dyeing and mordanting

22 ojga ) HIFHY - WHE S

E3 £

Dyeing temp. Mordants L a b AE 4 H v/C

None 7536 7.40 22.69 2944 7.5YR 7.55/3.2
Al 7637 1.84 2896 3236 2.5Y 7.65/42
40°C Cu  65.67 483 26.63 3875 25Y 6.55/4
Fe 3428 042 250 6221 0 3.38/0
Sn 73.69 583 4129 4439 25Y 7.41/63

None 68.73 6.51 17.20 31.61 3.7YR 6.84/4
Al 7132 4.54 23.04 32.11 78YR 7.12/4.1
90°C Cu  63.01 6.76 23.70 39.63 10YR 6.27/3.8
Fe 4093 0.73 436 5556 2.6R 4.03/-8.9
Sn 6621 894 31.05 41.84 84YR 6.62/5.5
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Fig. 7. Effect of mordanting on the K/S values of soybean milk treated
cotton fabrics dyed with guava leaf extract.

Table 4. The changes of H V/C and L*, a*, b’ of soybean milk treated
cotton fabrics dyed by mordanting

3

Dyeing temp. Mordants L a b AE ab H V/C
None 71.18 828 22.87 32.89 7.7YR 7.07/4.2

Al 6999 468 26.00 3499 10YR 7.09/4

40°C Cu 6095 6.24 21.61 4033 6.2YR 6.23/42
Fe 3456 037 1.07 6198 0 3.41/0

Sn 7643 579 30.26 33.85 10YR 7.67/4.8

None 57.70 11.04 21.49 44.16 6.9YR 5.74/4.1

Al 57.51 9.28 21.63 4396 6.8YR 5.72/4.1

90°C Cu 4858 899 1924 51.22 54YR 4.83/3.9
Fe 3425 128 3.03 6226 0 3.39/0

Sn 63.20 12.43 2543 41.75 59YR 6.31/5.2
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Fig. 8. Effect of mordanting on the K/S values of chitosan treated cotton
fabrics dyed with guava leaf extract.

Table S. The changes of H V/C and L*, a*, b" of chitosan treated cotton
fabrics dyed by mordanting

E3 F

Dyeing temp. Mordants L a b AE , H V/C

None 72.18 6.86 2230 31.44 75YR 7.28/3.5
Al 70.30 3.74 28.15 36.06 2.5Y 7.02/42
40°C Cu  60.74 434 2380 41.27 7.6YR 6.053.9
Fe  36.19 -0.01 1.75 6032 0 3.57/0
Sn  73.89 6.81 25.00 31.87 10YR 7.4/4

None 63.07 7.89 18.74 37.55 56YR 6.24/3.8
Al 61.44 582 20.76 39.46 55YR 6.11/4.2
90°C Cu 5756 558 2020 42.69 6YR 5.71/4.1
Fe 3899 052 3.74 57.50 10RP  3.84/2
Sn 6392 837 20.02 3745 59YR 6.36/4
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Fig. 9. Effect of mordanting on the K/S values of gallnut tannin treated
cotton fabrics dyed with guava leaf extract.
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Table 6. The changes of H V/C and L*, a*, b of gallnut tannin treated
cotton fabrics dyed by mordanting

FENE o]g st HEO] FAF 1) - HEES] FNT Jj5y - 327

Table 8. The changes of H V/C and L*, a*, b" of cotton fabrics dyed with
guava leaf extract in alkaline water

Dyeing temp. Mordants L a b AE*ab H V/C

Dyeing temp. Mordants L a b AE*ab H V/C

None 7246 475 25.13 4192 25Y 7.64/3.8
Al 71.18 199 3226 4849 38Y  75/5
40°C Cu 5939 399 24.77 5042 25Y 6.24/3.7
Fe 2939 0.14 0.54 6827 0 3.07/0
Sn 7481 4.13 2925 4406 2.5Y 7.73/4.8

None 7229 6.85 1895 2949 5YR 7.22/4
Al 69.79 4.63 21.48 3246 7.6YR 6.96/3.8
40°C Cu 5894 532 19.53 41.13 577YR 5.85/3.8

Fe 3961 072 2.02 5691 7.5RP 3.9/-0.9
Sn 60.31 16.80 21.74 43.90 9.9YR 6.95/4

68.83 7.26 20.82 41.13 53YR 7.13/4.1
Al 67.05 568 2454 2519 10YR 7.04/4
90°C Cu 6038 571 22.03 4795 53YR 6.1/42
Fe 3456 040 277 63.51 0 3.79/0
Sn 62.76 12.66 24.56 4885 5.6YR 6.59/5.7

None

None 66.68 7.80 15.85 33.19 53YR 6.63/3.3
Al 62.65 6.80 17.82 3735 3YR 6.22/44
90°C Cu 5893 748 17.54 40.77 3.2YR 5.85/4.3

Fe 40.17 121 333 5633 99RP 3.95/1.8
Sn 60.44 13.60 17.76 41.12 SYR 6.01/3.8
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Table 7. The changes of H V/C and L*, a*, b" of cotton fabrics dyed with
guava leaf extract in acidic water

Dyeing temp. Mordants L a b AE*ab H v/C

None 81.86 4.73 19.5722.17 3YR 82/4.6
Al 81.88 0.14 28592887 3Y 821/4.1
40°C Cu 7220 436 24563236 10YR 7.21/3.9
Fe  44.67 025 0.65 5191 5RP 4.38/-0.8
Sn 8049 396 37363751 25Y 8.11/5.7

7581 7.02 17.8226.10 2.5YR 7.58/4.5
Al 7437 3.66 20912830 6.1YR 7.43/3.4
90°C Cu  68.00 4.77 20.40 3342 6.2YR 6.77/3.9
Fe 4476 033 228 51.74 7.5RP 4.4/-09
Sn 73.17 9.48 21493093 75YR 7.32/35

None

Table 9. The changes of H V/C and L*, a*, b" of cotton fabrics dyed with
guava leaf extract in ethanol solvent

Dyeing temp. Mordants L a b AE*ab H v/C

None 84.07 -0.59 21.70 21.87 7.5Y 8.43/22
Al 8241 -0.84 21.00 2231 7.5Y 82572
40°C Cu 7644 -439 1942 2579 10Y 7.63/14
Fe 6229 040 795 3446 89R 6.1522
Sn 7955 -0.62 2390 2636 5.1Y 7.97/32
None 71.58 -190 2324 31.69 7.5Y 7.1532
Al 69.70 -1.87 24.19 33.76 7.5Y 6.95/3.3
90°C Cu 7009 -510 20.66 31.73 10Y 6.97/1.7
Fe  59.13 -040 11.59 38.17 5GY 5.84/2
Sn 7277 -042 2320 30.70 S5Y 7.27/32
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Table 10. Colorfastness of cotton fabrics dyed with guava leaf extract

) Washing Dry cleaning Rubbing )
Dt}é::f Mordants color staining color staining dry wet fl;éﬁ?et "
change cotton wool change cotton wool

None 2 4-5 4-5 4 4-5 4-5 4-5 3-4 1

Al 2 4-5 4-5 4-5 4-5 4-5 4-5 4 1

40°C Cu 2 4-5 4-5 4-5 4-5 4-5 4-5 3-4 1

Fe 2-3 4-5 4-5 4 4-5 4-5 3-4 2-3 2

Sn 4 4-5 4-5 4-5 4-5 4-5 34 3 1

None 2 4-5 4-5 4-5 4-5 4-5 4 3-4 1

Al 2 4-5 4-5 4-5 4-5 4-5 4-5 3-4 1

90°C Cu 2 4-5 4-5 4-5 4-5 4-5 4-5 4 2

Fe 2 4-5 4-5 4 4-5 4-5 4-5 34 2-3

Sn 4 4-5 4-5 5 4-5 4-5 3-4 3 1

Table 11. Antibacterial activities of cotton fabrics dyed with guava leaf
extract

Table 12. Deodorization rates of cotton fabrics dyed with guava leaf
extract

Antibacterial Bacteria reduction rate (%)

activitiy - staphylococcus klebsiella
Sample aureus pneumoniae
Guava leaf extract 99.9 999
powder
dyed fabrics 99.9 99.9
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Deodorization Deodorization rate (%)

Time(min) untreated(control) dyed fabrics
30 32 90
60 36 93
90 40 96
120 44 97
AAHEE 3] e FF W) Bla)] FAAE|e AR 43
o] ¥ 2 AS & F AU EF WEE 32~44%0] H]
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Table 13. UV protection of cotton fabrics dyed with guava leaf extract

UV protection UV protection (%)

UV-cut untreated(control)  dyed fabrics
UV-A (315~400 nm) 85.8 97.6
UV-B (290~315 nm) 89.1 97.7
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