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Dyeing Properties of Magnolia liliflora Leaf Extract on Fabric
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Abstract

This study investigated the dyeability on silk, wool and cotton fabrics dyed with Magnolia liliflora
leafs. In addition, the fastness of washing, perspiration, rubbing, drycleaning and the effects of its
pigment on bacterial reduction and uv—B protection were also investigated.

The results were as follows : It was found that uv—visible absorption spectrum showed two strong
absorption peaks in the range of 250~340nm. The optimum dyeing condition of the pigments
extracted from the Magnolia liliflora leafs was dyeing with 0.5% mordants and three repeated dyeing
at 95T for 1hr. When the wool fabric was dyed with Magnolia liliflora leaf, dyeing properties was the
best among the three fabrics. Washing fastness of dyed fabrics was very low, drycleaning fastness was
good and the other fastness were good. Light fastness of three fabrics dyed by Magnolia liliflora leafs
increased by mordant treatment, especially copper sulfate treatment, The bacterial reduction and uv—B
protection of dyed wool fabric with Magnolia liliflora leafs also increased.

Key words : bacterial reduction, uv—B protection, mordant
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Fig. 1. UV-visible absorption spectrum of Magnolia liliflora.
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Table 1. The colorimetric vaiues of the repeated dyeing fabrics

Repetition of dyeing

Fabric Colorimetric value 0 1 5 3 i 5
L* 89.24 65. 96 60. 53 55.50 52.42 50. 28
a* -0.26 39 5.54 4.83 5.35 5.74
Silk b* 0.79 19.96 21.16 20.02 20.94 20.57
c* 0.84 20.34 21,88 20. 60 21.62 21.35
4E* 27.63 32.76 36. 07 39.23 40.95
L* 83.95 63.5! 55. 27 50. 36 46.57 43,94
a* -1.94 4.31 5.57 5.81 6.00 6.13
Wool b* 8.82 21.16 21,38 20.22 19.51 18.55
c* 11.17 21.59 22.10 21.03 20.41 19.54
4E° 35.52 42,85 46, 77 49.99 52.13
L* 91.87 81.37 71.80 76.64 76. 55 76. 85
a* -0. 33 0.78 1.05 1.61 1.08 0.9
Cotton b* 1.23 10.27 11.95 10. 80 12.01 10.99
c* .27 10. 30 12.00 10.92 12.06 11.03
4E* 12,11 15, 84 16, 11 16. 83 15. 96




U Gago) BE A7 5

7b aAgr 33] olite] uEGMdMe wWiEo)
ackr 3A goeng WMEYGA ALE 387
243 Aoz BYdn

3. HM2zol HMAIZI ME HAMYM

29 ¢ F2EE ddog gy
2% 50, 70, 90, 95C2 ZAsA #Z 05, 1, 1.5,
2,25 3, 5A17F B¢ A, 42 ¥ AHRFE J4%
% A8 A3} Fig2 Fig3, Figd4ol JeERiA
A 9 FEAFE d4Lx7) 50~95TE AHA
EobAlm QMAIZto] AFAYSFE AE gro] F7HE)
™, 3AI3t o] & F7tEo] Aol A HYo| T
FE & Ut dHLxy YgoE dFA0)
FhHs YL FH4LE7 0~9%5TE =7}
A& oS E 44 dAY $FHE F7HAA
37 FA Af BHY FF3E A FRE
@apge] gk i AdRe gHMexy @
stof o Maje weEiY, 1430 §4 F5E A
ate] Wate Ao v ASE Mo} 1A ¥
FdFg olz2e AL ¢ & AUtk Hukyoew
G AREo] 3AZE o) As|olrt Ao i}

40

0 1 2 3 4 5
Dyeing time(hr.)

Fig.2. The color difference(d4E*) of
fabric with dyeing temperature and
dyeing time.
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Fig.3. The color difference(dE*) of wool fa
with dyeing temperature and dyeing time.
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Fig.4. The color difference(4E *) of cotton
with dveing temperature and dveing time
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Table 2. The colorimetric values of the non- mordanting fabrics treated at various pH

, . . pH
Fabric Colorimetric value > 1 6 3 0
L* 57.38 58.93 62.51 71.12 73.36
a’ 5. 56 4. 14 3.93 -0.03 0.13
Silk b* 22.01 23.44 21.86 19, 83 15, 82
c* 22,70 23.80 22,21 19,83 15. 82
4E* 35.78 35.16 31.43 23,65 19. 14
L’ 49,67 55.17 60. 16 66.67 62.30
Wool a* 6.35 5.35 5.09 1.62 RVt
b* 21.41 24,25 23.12 23.32 21.10
c* 22.33 24,84 23.68 23.38 21.42
4% 47.95 44,28 39.48 33.90 36. 39
L* 77.50 78.68 75. 38 80. 47 75.22
a* 1.26 1.58 1.08 -0.61 1.70
Cotton b* 14.15 12.62 14.74 12,64 11.08
c* 14.21 12.72 14.78 12. 66 11.20
JE* 17.60 15.74 19.49 14.36 17. 44

Table 3. The color difference(4E*) of dyed fabric for mordant concentration and mordant treatment

Conc. of mordant (%)

Mordanting Mordanting

N 0.3 0.5 0.7 1.0
agent method o™ Wool Cotion |Sik _ Wool Cotton|Sik  Wool Cofton |Sik _ Wool Cotton
N Pre 3490 43.78 15.63 |35.54 45.86 16.00 |33.66 44.76 16.48 |34.64 44.97 16.25
Post  33.16 39.39 12.95 |34.98 41.26 13.35 |32.60 4120 13.12 |31.60 40.26 12.46
e Pre 3419 47.81 15.9 |35.03 49.55 16.70 |35.39 49.44 15.82 |35.93 48.15 16.16
Post  42.90 54.19 22.97 |43.50 54.83 23.33 |42.37 55.17 22.48 |41.79 54.35 22.79
N Pre  33.68 43.47 14.40 |34.42 44.22 15.34 |34.93 44.56 16.27 |33.17 43.54 16.17
Post  39.72 49.49 16.02 |40.21 5L.10 16.35 |40.18 5L.21 16.95 |40.02 50.39 15.66
o Pre 3404 46.39 17.47 |35.17 47.83 18.61 |35.20 48.41 18.43 |33.31 46.67 18.48
Post  38.05 50.64 13.71 |38.22 52.2 14.50 |38.21 52.55 14,39 |38.49 52.99 14.80
N Pre  33.16 42.38 13.63 |35.34 44.36 14.11 |33.87 43.65 15.00 |33.88 42.84 14.82
Post  30.27 40,10 12.26 130.54 4125 12.90 |30.56 4142 12.58 |31.08 39.89 12.36
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Table 4. The colorimetric values of dyed fabrics by the mordant treatment

Fabric Mordanting Colorimetric Mordant
method value None Al Fe Cu Cr Ni
L’ 65.96  57.67  55.95  57.67  51.09  58.51
a* 3.91 6.66 4.58 5. 64 6.72 5.81
Pre p* 19.9 2170 188 2004 2017  22.76
c 2.3 270 1935  20.82 2126  23.49
Sk JE* 3.5 3503 3442  35.17  35.34
: L 65.96  60.68  43.64  48.9%  53.68  60.01
a* 3.91 5.23 0.46 L2 5.95 3.42
Post b* 19.9 200 1211 1651 2087  17.06
ct 0.3 270 1212 1706 270  17.40
JE* 3316 4359 4021 3822 30.3
L 63.51 5214 4451 5233 48.69  54.06
a* 431 8.02 2.78 4.66 4.48 6.91
Pre b* .16 20,87 1261 1873 1957  21.83
c* 259 2.3 1292 1930 20.07 2290
Woul JE* 45.86  49.55 4422 4783 44.36
o L 63.51  57.28  38.19  43.19  43.46  55.06
a* 4.31 447 100 2.43 5.03 3.9
Post b* 16 22.09 814 1391  18.05 178
c* 21,5 2254 820 1412 1874 1820
4E* 4.26 548  5L10 5226 4L
L 81.37 7853 759 7.3 75.26  78.89
at 0.78 1.23 1.05 0.81 1.58 1.2
Pre b* 1027 1292 1.05 1060 1315  10.50
c* 10,30 1298 1L10 1063 13.24  10.57
c JE* 16,00 1670 1534 1861 1411
otton 1 81.37 8185  68.83  76.16  79.11  80.40
a* 0.78  -L19  -Lo4  -0.38 0.47 0.7
Post b* 1027 1245 12220 10.87  1.47  10.61
ct 10,30 125 1225 1088  1.48  10.63
JE* 1335 2.3 1635 1450 12,90
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2 448¢e ¢+ 3len, A R GEAR7E B
frETH L'gtel B 53 F&udA AHEA L'g
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Table 5. Washing and drycleaning fastness of
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dyed fabric by the mordanting method

Washing fastness

Drycleaning fastness

Mordanting method

Mordanting method

Mordanting

agent Pre- . Post ‘ Pre- Post
mordanting mordanting mordanting mordanting
Silk Wool Cotton  Silk Wool  Cotton  Silk Wool Cotton  Silk Wool  Cotton
None 1 1-2 1 1 1-2 1 4-5 4 4 4-5 4 4
Al 3 2 1 4 3 1 4 3 4 4 2-3 4
Fe 2 1 1 1 1 1 3-4 3 4 4 3 3-4
Cu 4 2-3 1 3-4 3 2 4 3 4 4 4 4
Cr 4 3-4 3 4 3-4 4 4 2-3 4 4 3 4-5
Ni 1 2-3 1 1 1-2 1 4 4 3-4 3 4

..270_



B gago ag Ay 9

Table 6. Light fastness of dyed fabric by the mordanting method

Mordanting method

Mordanting agent Pre-mordanting

Post mordanting

Sitk Wool Cotton Sitk Wool Cotton
None 2-3 3-4 2-3 2-3 3-4 2-3
Al 3 4 2 2-3 3 1
Fe 3 1 2 34 2-3 2
Cu 3 3-4 2-3 3-4 4
Cr 2-3 34 2-3 2-3 2-3 2-3
Ni 2-3 3-4 2 2 3-4 2
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o] AAHY vehde A ZIEN 49E + 3
t}. & ZelolEAT o] Holxle Curl &pjAdl <%
AZNAAE HHEHE dolFogs dFAzrt
FAsE Aog FPENEAYT HBE, 19%).

FAaF FRAHEE o FANL oz
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Table 7o) Jehiich
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Table 7. Perspiration fastness of dyed fabric by the mordanting methodd

Mordanting method

Mordanting - Pre-mordanting Post mordanting
Perspiration - " B
agent Sitk Wool Cotton Silk Wool Cotton
None Acidic 2-3 4 4 2-3 4 4
Alkaline 2 4 4 2 4 4
Al Acidic 4-5 4 4 2 3-4 4
Alkaline 4 4-5 34 3 3-4 4
Fe Acidic 34 4 3-4 1 2 2
Alkaline 3-4 2 3-4 1 3 3
Cu Acidic 3 4 3 3 4 2
Alkaline 4 4-5 2-3 3 4-5 2
Cr Acidic 4 4 4 4 34 4
Alkaline 4 4 4 3-4 3-4 4-5
Ni Acidic 4 3-4 4 4 4 4
Alkaline 4 4 4 4 4 4-5
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Table 8. Rubbing fastness of dyed fabric by the mordanting method

Mordanting method

Pre-mordanting

Post mordanting

Mordanting agent

Silk Wool Cotton Silk Wool Cotton

Dry 4 45 45 ! 45 45

None Wet 45 3 45 45 3 45
A Dry 3-4 45 45 3 4 45
Wet 45 3 45 34 2-3 4-5

e Dry 2-3 34 45 23 4 45
Wet 3 23 4 3 23 45

o Dry 3 3-4 45 3 34 45
Wet 34 2-3 45 34 2-3 45

o Dry 23 4 45 3-4 23 45
Wet 3 3 45 1 23 45

i Dry 3-4 4 45 4 4 45
Wet 3-4 3 45 4 3 45
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Table 9. Bacteria reduction rates(%) of wool fabric

Fabric Undyed

Extract solvent

H20 Na2C03

Wool 15.9

97.9 99.7
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Table 10. UV-B protection rate(%) of dyed wool fabric with Magnolia liliflora extract

Mordanting agent

Mordanting
method Undyed None Al Fe Cu Cr Ni
Pre 86.1 96.5 96.3 96.7 9.9 97.5 9.9
Post 86.1 9.5 97.2 97.3 96.9 97.5 96.5
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