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Natural Dyeing of Fabrics with Guava (Psidium guajava L.) Leaf Extract 111
- Dyeability and Functional Property of Hanji 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 hanji cotton fabrics with guava leaf extract was investigated. The temperature and time
of dyeing were 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 in pre-mordanting. The dyeing equilibrium was
shown at the fourth time of repeated dyeing. In the processing of hanji cotton fabrics, K/S value was high when hanji cot-
ton fabric was treated with soybean milk at 90°C. Similar K/S value of dyeing was shown when fabrics were processed
with chitosan, regardless of dyeing temperature. High K/S value of dyeing was seen when fabrics processed with gallnut
tannin at 40. Fabrics dyed with acidic water extract showed yellowish color. Fabrics dyed with alkaline water extract
showed reddish color, and fabrics dyed with ethanol extract showed greenish yellow color. In case of Sn-mordanted fabrics,
the washing fastness level was between 3 to 4, and other dyed fabrics showed low fastness. The dry cleaning fastness
also showed very excellent result with level 4-5. The rubbing fastness of the fabrics was better in dry rubbing than in
wet rubbing. For the light fastness, all dyed fabrics showed low fastness. For antibacterial activity, the dyed fabrics with
guava leaf extract showed 99.9% of high antibacterial activity. Hanji cotton fabric maintained certain deodorization in the
state of raw fabric. All dyed fabrics showed higher UV protection rate than control fabric.
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2ANEA ER|AL tigE ARiRte] FAS Eu oY) ow, gtsl, 4AF, F5, e o AYEHE 7K
SAAAH B o] Qluidael E}*\é%i o] 438l Az ATHKim, 2010). o]#FF Fohu} lofl tigk A= A7
SR E 7IAR Wl ARE T Ao, o] gxek 4 FES AW, S FAHAL Y, dits), FLEET], 839, 9
o] Bhe S EEolth ARl A 100%E HIEste] gA/ME, T, P T BEE NEE QS DelolAlok, w=, tiul,
A=A, TR B, FA AL, A MIEAL, A3 AAL T, G SolM A7ZFTE BAEo] gkoH(Gutiérrez et
T TRFRE BAL Aate] 7FsSHER(Choi, 2007). FAIAM & al, 2008), =W dA7=e A AF 7= ALF
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Fig. 1. Effect of dyeing temperature on the K/S values of hanji cotton
fabrics dyed with guava leaf extract(50 g/L., 60min).



Table 2. Effect of dyeing temperature on the L*, a*, b*, C*, h and AE*ab
value of hanji cotton fabrics dyed with guava leaf extract

Temp.(°C) L a b c h  AE,

Untreated 9697 253 -880 9.16  286.08
40 8243 407 1398 1456 7375 27.07
50 8239 411 1287 1351 7228 2617
60 80.85 473 1269 1354 6955 2696
70 7905 580 1276 1401 6554 2823
80 7697 605 1329 1460 6551 29.57
90 7482 664 1484 1626 6526 32.66
100 7299 763 1421 1613 6174 33.63
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Fig. 2. Effect of dyeing time on the K/S values of hanji 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 hanji cotton fabrics
dyed with guava leaf extract(100 g/L, 80min).
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Fig. 4. Effect of mordanting methods on the K/S values of hanji 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 hanji cotton
fabrics dyed with guava leaf extract at 90°C.
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Fig. 6. Effect of dyebath repetition on the K/S values of hanji cotton
fabrics dyed with guava leaf extract(100 g/L, 80min, pHS).
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Fig. 7. Effect of repeated dyeing and mordanting on the K/S values of
hanji cotton fabrics dyed with guava leaf extract.
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Table 3. The changes of H V/C and L*, a*, b’ of hanji cotton fabrics
dyed with guava leaf extract by repeated dyeing and mordanting

Dyeing * * * *
temp.(°C) Mordants L a b AE H V/C

untreated 96.97 2.53 -8.80
None 7249 7.67 2022 3831 5.6YR 7.24/3.7
Al 74.02 238 2628 4193 25Y 7.4/3.8
Cu 60.54 632 2452 4952 10YR 6.02/4
Fe 3344 043 230 64.53 0 3.3/0
Sn 7027 6.99 4347 58.86 2.5Y 7.06/6.7
None 67.87 7.65 18.62 4031 4.4YR 6.76/4.1
Al 67.00 5.18 2329 44.00 9.2YR 6.67/3.9
90 Cu 59.60 7.25 23.44 49.58 9.7YR 5.93/3.9
Fe 3732 079 393 61.02 0 3.68/0
Sn 62.45 10.70 37.57 5839 10YR 6.25/6.2
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Fig. 8. Effect of mordanting on the K/S values of soybean milk treated
hanji cotton fabrics dyed with guava leaf extract.
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Table 4. The changes of H V/C and L*, a*, b of soybean milk treated
hanji cotton fabrics dyed by mordanting

Dyeing * * * *
M L AE H
temp.(C) ordants a b ab v/IC

Untreated 96.97 2.53 -8.80
None 7029 7.94 2126 40.56 7.5YR 7.02/3.8
Al 69.52 4.74 2558 44.05 9.7YR  6.9/4
Cu 6027 624 2190 47.99 7.5YR 5.98/4
Fe 33.02 049 032 64.63 0 3.26/0
Sn 76.77 545 33.65 47.10 25Y @ 7.71/5
None 55.16 9.63 1895 50.69 4.9YR 5.48/42
Al 5492 8.14 20.05 5131 5.5YR 5.6/43
90 Cu 53,67 739 1931 51.86 44YR 538/4.4
Fe 31.02 097 1.55 66.78 0 3.13/0
Sn 62.11 14.15 2744 51.61 3YR 6.2/6.8
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Fig. 9. Effect of mordanting on the K/S values of chitosan treated hanji
cotton fabrics dyed with guava leaf extract.

Table 5. The changes of H V/C and L*, a*, b" of chitosan treated hanji
cotton fabrics dyed by mordanting

* * *

Dyeing *
M L AE H V
temp.(C) ordants a b ab /C

untreated 96.97 2.53  -8.80
None 69.16 7.17 2272 4229 72YR 6.9/42
Al 6797 407 2631 4557 25Y 6.78/3.9
Cu 5854 4.60 2234 4951 7TYR 5.81/42
Fe 3239 023 135 6541 0 342/0
Sn 71.60 7.06 23.69 4147 10YR 7.16/3.8
None 5928 7.54 18.07 46.56 3YR 5.9/44
Al 5721 584 19.81 49.10 5.8YR 5.84/3.9
90 Cu 5198 6.14 18.85 5293 3.3YR 5.16/47
Fe 3373 067 284 6434 0 3330
Sn 63.13 10.00 22.04 4639 7.5YR 6.29/4.1
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Fig. 10. Effect of mordanting on the K/S values of gallnut tannin treated
hanji 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
hanji cotton fabrics dyed by mordanting
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Table 7. The changes of H V/C and L*, a*, b of hanji cotton fabrics
dyed with guava leaf extract in acidic water

Dyeing * * * *
temp.(°C) Mordants L a b AE, H V/C

* * *

ei *
tetlinyp R é) Mordants L a b AE, H V/C

untreated 96.97 2.53 -8.80

None 7247 475 2513 4192 10YR 7.24/4
Al 71.18 1.99 3226 4849 4.7Y 7.12/4.6
Cu 5939 340 2477 5042 25Y 59/37
Fe 2939 0.14 054 6827 0 2.9/0
Sn 7481 4.13 2925 4406 2.5Y 7.49/43

40

untreated 96.97 2.53 -8.80
None 72.87 7.34 16.82 3550 2.5YR 7.27/42
Al 7246 426 1935 3737 88YR 7.23/2.8
Cu 6142 3.56 15.62 43.14 10YR 6.09/1.8
Fe 41.69 037 142 56.27 0 4.09/0
Sn 7734 538 29.02 4271 2.5Y 7.76/43

40

None 68.83 7.26 20.82 41.13 7.2YR 6.86/3.8
Al 67.05 5.68 24.54 4491 9.2YR 6.68/4.1
90 Cu 6038 571 22.03 4795 7.5YR 6/4
Fe 3456 040 277 6351 0 3.41/0
Sn 62.76 12.66 24.56 4885 6.2YR 6.26/5

None 71.87 747 16.84 3622 25YR 7.17/43

Al 69.94 476 21.47 40.65 7.6YR 6.97/3.8

90 Cu 6395 622 21.68 4510 6.8YR 6.36/4.1
Fe 3923 038 1.56 58.70 0 3.86/0

Sn 70.44 9.89 21.18 40.70 7.5YR 7.04/3.8
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Table 8. The changes of H V/C and L*, a*, b of hanji cotton fabrics
dyed with guava leaf extract in alkaline water

* *

Dyeing * *
M L AE H
temp.(C) ordants a b ab V/C

untreated 96.97 2.53 -8.80

None 70.05 849 1854 38.83 S5YR 6.99/3.9
Al 67.84 499 1944 40.65 6.2YR 6.75/3.7
Cu 5783 6.59 1938 4840 44YR 5.74/43
Fe 3649 0.74 0.77 6126 SRP 3.59/-1.2
Sn 61.56 16.83 20.77 4829 6.8YR 6.14/4.1

40

None 61.75 889 1722 4425 29YR 6.14/4.3
Al 60.12 697 17.66 4559 2.7YR 5.96/4.4
90 Cu 54.54 7.63 1698 4991 3.5YR 541/4.1
Fe 36.75 1.17 248 6129 7.5RP 3.62/-13
Sn 52.86 16.54 19.57 5429 44YR 526/43

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

D * * * *
ye‘(“(gs) Mordants L~ a° b AE, H  VIC

untreated 96.97 2.53 -8.80
None 82.02 -0.02 16.67 29.65 5Y 821/
Al 81.05 -0.07 17.22 30.62 5Y 8.11/1.1
Cu 7667 -226 1628 32.62 7.5Y 7.65/0.8
Fe 60.14 0.53 495 3937 48R 592/47
Sn 82.15 0.06 1832 31.01 5Y 823/14
None 7793 -043 2052 3509 7.5Y 7.8/2
Al 77.08 -0.52 18.86 3421 75Y 7.7/15
90 Cu 7244 -341 1745 3642 10Y 7.2V/1.1
Fe 61.16 0.74 9.00 40.03 2.6YR 6.04/1.7
Sn 7848 -023 21.57 3567 7.5Y 7.85/2.2
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Table 10. Colorfastness of hanji cotton fabrics dyed with guava leaf extract
. Washing Dry cleaning Rubbing .
tf:)l’l’i/;l(zi) Mordants color staining color staining dry wet fI;;tgrtgss
change cotton wool change cotton wool

None 2 4-5 4-5 4-5 4-5 4-5 4-5 34 1

Al 2 4.5 4.5 45 4.5 4.5 4.5 4 1
40 Cu 2 4-5 4-5 4-5 4-5 4.5 4.5 34 1-2
Fe 2-3 4-5 4-5 4-5 4-5 4-5 3 2-3 2-3

Sn 2-3 4.5 4.5 4.5 4.5 4.5 4 34 1

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

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

90 Cu 2 4-5 4-5 4-5 4-5 4-5 4 3-4 2
Fe 3 4.5 4.5 4.5 4.5 4-5 34 3 23

Sn 3-4 4-5 4-5 4-5 4-5 4.5 4 3 1

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

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

Antibacterial Bacteria reduction rate (%)

activitiy ] ]
Sample Staphylococcus aureus  Klebsiella pneumoniae
Guava leaf extract powder 99.9 99.9
Dyed fabrics 99.9 99.9
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30 78 88
60 84 93
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Table 13. UV protection of hanji cotton fabrics dyed with guava leaf
extract

UV protection UV protection (%)

UV-cut Untreated(control)  Dyed fabrics
UV-A (315-400 nm) 729 952
UV-B (290~315 nm) 84.0 95.7
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