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Abstract

Coocus laccae(Laccifer lacca Kerr), usually known as Lac, is a kind of cocoon which is parasitic on the
tree around India and China. It contains the laccaic acid of red colored dyes and has been used for
cosmetic or natural dyeing prior to the introduction of New World cochineal. Nevertheless, the
characterization of Lac has not been studied, very little informed. The purpose of this study is to examine
the effects of dyeing conditions for Lac extract, such as pH of dye bath, concentration of Lac extract, dyeing
temperature and time, to find out the optimurn conditions. The results were as follow.

1. The highest K/S values of the silk and wool was shown at pH 3 and pH 4.

2. K/S values of the silk came to nearly the adsorption equilibrium state at 40 ‘C and the curve of wool
showed a dramatic increase with the increase of temperature.

3. Dyed silk and wool fabrics showed good light fastness without using mordants.
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Table 1. Characteristics of Wool and Silk Fabrics

. Density Weight

Fabric Weave (warp x weft/5cm) g/
Silk plain 276 X 192 26
Wool plain 142 X136 102

HO o

Laccaic acids A.B.C
R=CH>-CH,NHCOCH;
R=CH>-CH,OH

R=CH>CH(NH;)COOH

HO o] CHs
‘ ‘ ‘ COOH
HO OH
(o]

Laccaic acids D
Fig. 1. Structural formula of Laccaic acid
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Fig. 2. UV-visible spectra of Lac extract
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Fig. 3. Effect of pH of dyebath on K/S values of
fabrics dyed with lac extract.
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Table 2. Surface color change of silk and wool
fabrics dyed with Lac extract in according
pH of dyebeth

pHof

dyebath L* a* b* 4E* H,v/C

80.32 —0.16 0.3

4068 34.98 2915 60.33 8.69R,3.92/8.83
44.08 3243 28.33 56.22 8.92R,4.25/8.29
5341 2373 2247 4226 9.26R,5.16/6.37
71.00 647 1311 17.17 5.73YR,6.93/2.61
7509 449 265 7.38 6.07R,7.36/1.40
7460 —0.86 2.28

2532 3060 19.05 61.33 7.96R,2.82/7.94
26.20 3062 1879 60.58 7.92R,252/7.12
3445 3319 21.87 56.17 7.38R,3.32/7.77
5743 17.32 1386 27.56 8.07R,5.56/4.55
59.17 14.78 415 2206 1.34R,5.73/3.72

Silk

Wool

— 1250 —



ac FEES| ZM8 137

gate] g% A EF LA E RH4A W E A
HE AHAZA, GHE AH S B 290 oA &
£-¢] pH 2710]| AT F YEAFU L'gh2 718t
Za* A b S A e 1 AL 94 e
ato] K/Sgtel wistoll A Yehde 74 &3 vz A2
Gz ZARGE W E A a8 7t B
AL AR AN S e I YTk

3. QAR =0l Y

Fig 4= 5% 31413 1S pH4Z 24 ¢ G822
oA 0% T4 BAED AYEL GAHALS 1,
A 9 K/Szhe] A S AT E Aol HRH o2
LETHASUFS AR DA K/Sehe 715
AT BUT AHBY 95 v A LA
B3} 3 3 Aelol Este] Co AN E T WshE
o) Zashe RS iEhh At olo) sl BB
o Aol AN E AHERT 2819 % AR
7] @RS Ho|THHUC O R E 1) P ol
FA3) Z7H5g. 08 70C o) el M T W8 gol o
& ZaSE RS B 5 Ah o] A7l A 1
o Wlale] BB A9t G5 Mk 2 G
20T glol LEEN ) B 4L U AT
QA Lol THE HRA 9] WA E S Table 3614
eIt AL 27} 37184 S BEA S LAk
& Fas T AEAS ot bt 275t A
Bewd 0|28 thazt Fhshs A%E Bk o

o% g

30

o5l |-@- Silk
-O- Wool

20

15

K/S

20 30 40 50 60 70 80
Temperature(°C)

Fig. 4. Effect of dyeing temperature on
K/S values.

Table 3. Surface color change of silk and wool
fabrics dyed with Lac extract in according
to temperature condition

Temp(C) L* a* b* J4E* H,V/C

ref. |80.32 —0.16 0.3

20 [56.20 29.48 2539 4571 8.42R,5.44/7.82
40 |47.17 3482 27.77 5548 8.15R,4.55/8.78
Silk | 60 |4520 33.03 27.30 55.36 8.45R,4.36/8.35
70 |44.31 3220 27.55 5556 8.77R,4.27/8.19
80 |44.08 31.35 27.04 56.22 8.92R,4.25/8.02

ref. | 7460 —0.86 2.28

20 |61.53 1584 1565 2507 9.41R,597/4.43
40 14951 2684 22.05 4229 8.32R,4.78/6.84
Wool | 60 |33.69 3447 2424 5834 7.93R,3.25/8.18
70 |28.84 3260 2115 59.75 7.79R,2.78/7.55
80 [26.20 3062 1879 60.58 7.92R,2.52/7.12
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Fig. 5. Effect of concentration of dyebath by
dilution times on K/S values.
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Table 4. Surface color change of silk and wool

fabrics dyed with Lac extract in according
to dilution times

Conc.
(times)
ref. |80.32 —0.16 0.3 .

5 [44.08 3146 2756 56.22 8.96R,4.30/8.05
10 | 4642 3267 27.88 54.66 8.65R,4.48/8.35

L a* b 4E* H,V/C

Silk 15 (4833 3114 2625 51.74 8.49R,4.66/7.97
30 |50.63 30.07 2537 49.24 8.38R, 4.89/7.74
ref. | 7460 —0.86 2.28
5 (2637 33.63 2221 60.28 7.92R,2.52/7.12
10 (3522 35.07 2529 58.07 8.04R,3.39/8.42
Wool

15 [37.95 3445 2512 5579 7.98R,3.66/8.35
30 {4036 3392 2575 54.16 8.10R,3.89/8.33
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Fig. 6. Effect of dyeing time on K/S values.
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Table 5. Light fastness of silk and wool fabrics
dyed with Lac extract

Silk Wool
20C 37 3F
30C 5% 43
60C 5% 5%
70C 5% 6%
80°C 6% 6%

— A1Y A) 7k 40hrs.
— AP 2E:63C

— 9 A : Blue scale
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