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Studies on the Dyeing Properties of Fibers by Natural Dyes (XXV)
— The Effect of Monocarboxylic Acid Addition on the Color of the Extracted
Solution of Cochineal in Animal Dyes —

Etsuko KASHINO and Mizuho UEDA

Cochineal colorant consists in Coccuscacti L of insect, and it is safe to use in life. As a
fundamental study on the rational dyeing fiber by Cochineal dye, the color change of extracted
Cochineal in initial each pH by addition of various acids with a state of standing 20-30T
were investigated by means of the chromaticity consists of L*, a*, b* in uniform color scale
system. Four additives of methanoic acid, ethanoic acid, propanoic acid, n-butanoic acid as
monocarboxylic acids were used. The detailed initial pH were prepared for each pHO0.2 by every
monocarboxylic acids. Cochineal solutions were extracted for 1 from to 56 days.

In conclusion, the lightness L* value of chromaticity decreased with increased of the progress
of 1 from to 56 days in additive of monocarboxylic acids. The a* b* value of chromaticity in
initial pH2.0~pH2.8 by monocarboxylic acids haven't changed with the progress of 1 from to 56
days, and them of chromaticity in initial pH3.0~pH4.0 by monocarboxylic acids have changed
with the progress of 1 from to 56 days and by a kind of monocaruboxylic acids. The sharp
fluctuations of lightness L* value of chromaticity agree with the sharp fluctuations of the pH that
transferred from acidic solution to neutral solution in progress of 1 from to 56 days.
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Fig.1 Psychometric lightness (L*) of extracted
Cochineal solution in initial pH2.0 by
addition of monocarboxlic acids and water
only (initial pH5.7) at the time-course
(20-30C, 10g/L)
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Fig.2 Psychometric lightness (L") of extracted
Cochineal solution in initial pH2.2 by
addition of monocarboxlic acids and water
only (initial pH5.7) at the time-course
(20-30T. 10g/L)
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Fig.3 Psychometric lightness (L*) of extracted
Cochineal solution in initial pH3.0 by
addition of monocarbozxlic acids and water
only (initial pH5.7) at the time-course
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Fig.4 Psychometric lightness (L") of extracted
Cochineal solution in initial pH3.2 by
addition of monocarboxlic acids and water
only (initial pH5.7) at the time-course
(20-30T. 10g/L)
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Fig.5 Psychometric lightness (L) of extracted
Cochineal solution in initial pH3.4 by
addition of monocarboxlic acids and water
only (initial pH5.7)at the time-course
(20-30C, 10g/L)
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Fig.6 Psychometric lightness (L*) of extracted
Cochineal solution in initial pH3.6 by
addition of monocarboxlic acids and water
only (initial pH5.7) at the time-course
(20-30TC. 10g/L)
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Fig.7 Psychometric lightness (L*) of extracted
Cochineal solution in initial pH3.8 by
addition of monocarboxlic acids and water
only (initial pH5.7) at the time-course
(20-30C. 10g/L)
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Fig.8 Psychometric lightness (L*) of extracted
Cochineal solution in initial pH4.0 by
addition of monocarboxlic acids and water
only (initial pH5.7) at the time-course
(20-30T, 10g/L)
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Table 1 Psychometric chroma coordinates (a*b*) of extracted Cochineal solution in initial each pH by addition of monocarboxilic acids at time-course
(20-30T, 10g/L)

Addit days 1day 4days 7days 14days 21days 28days 42days 56days
ves IoH a’ b’ a b° a’ b" a’ b’ a® b* a b* a’ b a’ b’
water, 517 61.82 81.09 61.35 70.81 45.20 54.54 38.33 48.52 35.70 43.91 35.08 42.14 30.90 34.33 21.37 22.81
20 5851 99.90 58.87 95.63 69.22 80.00 59.32 89.14 59.42 88.48 59.562 87.69 60.98 88.31 61.50 89.72
22 §59.75  100.27 60.11 7.1 60.47 95.74 61.54 94.31 61.60 94.13 61.67 93.86 61.74 93.59 62.04 94.99
24 61.28 105.19 6234 10096 6239 10058 62.43 99.17 6247 98.50 62.49 97.58 62.50 86.65 62.58 92.37
26 6272 107.51 6322 10227 63.35 10206 6343 101.86 6351 10047 63.60 99.74 63.68 98.95 63.77 $8.57
methanoic 28 6294 108.09 63.50 10061 64.34 98.30 64.46 98.04 64,58 98.13 64.70 97.99 64.83 97.52 64.96 94.53
acid 30 63.16 101.28 63.78 97.25 84.21 94.77 59.25 71.61 54.29 73.87 25.46 25.96 17.70 19.65 15.27 18.92
3.2 63.38 10024 63.28 92.21 61.55 84.13 50.98 58.06 34.24 40.50 24.63 25.25 18.44 18.62 15.68 18.90
34 63.42 98.71 62.78 80.14 60.63 81.21 30.86 31.28 27.18 26.20 23.80 2454 19.18 2294 16.09 18.88
36 63.46 97.42 62.28 83.58 45.63 48.46 28.47 21.47 26.11 36.12 2297 2382 19.92 23.22 16.50 17.82
38 63.50 95.96 4774 52.53 3277 33.27 25.56 25.14 2545 24.77 22.14 2353 20.68 23.73 16.91 17.76
4.0 63.54 91.83 31.59 36.53 28.18 28.45 22.70 24.44 21.79 23.08 21.32 23.04 21.42 23.24 17.33 17.00
20 61.52 95.91 62.17 88.55 62.82 81.19 62.84 80.24 62.85 79.19 62.97 79.00 62.81 78.64 61.61 76.62
22 61.65 99.78 62.25 89.50 62.84 93.40 62.85 91.32 63.15 80.94 63.42 89.81 63.38 88.85 62.64 88.59
24 61.77 103.65 6232 103.28 62.86 96.51 62.85 95.36 63.45 95.07 63.87 9443 63.95 93.66 63.64 92.54
26 61.82 104.24 6235 104.23 62.88 99.62 63.08 99.39 63.75 98.19 64.32 99.04 64.52 98.70 84.35 96.49
othanoic 28 6195 108.78 6242 10526 62.89 99.99 63.31 99.47 64.05 99.29 64.77 99.11 65.09 98.95 65.23 97.22
acid 30 6207 107.32 6249 10493 62.90 96.61 63.46 96.51 64.36 96.42 65.26 96.41 65.69 86.84 65.90 95.38
32 62.13 107.28 62.69 99.22 63.19 92.59 64.57 92.22 64.63 91.74 65.34 91.23 65.71 91.11 66.86 80.86
34 63.70 107.06 63.93 95.16 64.15 88.36 65.16 87.89 65.41 87.06 65.67 83.53 64.58 79.69 52.84 57.39
36 64.57 99.14 63.37 92.18 62.17 81.99 55.17 65.36 3755 25.80 26.55 20.80 15.53 18.24 14.61 14.42
38 65.30 98.27 62.42 89.49 59.53 75.54 30.67 35.33 2476 2506 2244 17.84 14.41 17.79 13.50 13.55
4.0 65.63 95.65 62.24 15.85 35.713 34.91 28.34 29.25 21.25 24.75 18.34 12.51 13.30 17.33 12.38 12.69
20 59.46 717.08 58.85 7387 56.51 73.20 53.90 67.48 498.29 63.97 4750 60.29 45.32 59.01 43.22 53.65
22 62.70 88.68 62.35 86.42 62.00 83.17 61.31 80.10 58.03 75.51 57.51 75.22 56.15 71.79 54.56 70.12
24 63.05 98.41 63.03 97.61 63.01 86.81 62.97 94.60 62.15 89.50 62.09 88.78 61.63 8745 61.02 85.95
26 64.64 10050 64.41 99.95 64.13 99.63 63.85 98.33 63.56 97.03 62.41 96.34 61.94 94.96 61.48 94.14
propanoic 28 64.75 102.58 64.73 102.28 6472 10208 6503 101.88 65.34 99.56 65.16 99.38 64.27 97.55 63.47 95.72
acid 30 6485 104.34 86.61 101.66 68.18 69.53 68.25 98.97 68.31 98.62 68.90 97.7% 65.21 92.74 64.96 80.51
32 6509 103.46 67.89 99.66 68.43 971.71 68.53 96.06 68.62 95.45 68.71 93.89 64.92 89.39 64.24 88.26
34 65.27 100.86 67.99 94.67 68.68 9208 68.79 89.75 68.27 89.66 68.25 88.13 64.715 82.31 63.61 81.04
36 66.21 98.09 68.02 91.55 68.56 89.51 68.47 87.56 65.78 83.60 53.36 66.38 39.81 39.48 18.12 19.73
38 66.00 95.35 67.95 89.44 63.13 82.85 45.55 44.10 33.72 35.56 2544 27.31 20.28 21.84 13.17 16.44
40 65.78 89.73 65.26 80.45 49.00 78.76 30.75 30.44 25.77 28.32 21.09 23.01 16.95 17.81 11.68 14.15
20 59.56 81.28 59.69 79.45 59.81 71.62 58.67 75.21 57.54 72.80 55.40 70.39 52.82 68.20 50.24 67.17
22 60.02 83.41 60.27 82.21 61.52 79.12 61.07 7443 §7.96 73.74 55.80 72.72 55.32 71.69 53.04 70.66
24 60.74 95.47 62.79 91.09 63.83 89.38 63.47 87.96 60.10 86.54 58.82 84,73 §7.82 84.07 55.88 83.65
26 61.45 102.42 6460 10209 6583 101,76 64.87 10023 62.32 88.15 61.84 95.38 60.36 92.22 58.69 92.07
n-butanoic 28 61.77 10453 65.53 103.12 66.60 10236 66.25 10046 65.90 88.55 64.85 96.39 62.82 95.57 61.50 92.14
acid 30 6240 104.04 6599 101.38 66.86 98.71 66.85 97.48 66.05 86.51 65.33 94.08 65.32 83.10 64.28 80.94
32 6274 103.84 6644 10113 67.27 98.41 68.58 96.76 68.08 94.35 66.14 91.24 65.65 80.83 64.69 88.38
34 62.84 103.61 66.62 10091 68.55 91.25 68.61 80.80 68.30 87.70 66.35 84.79 66.99 83.58 65.37 82.54
36 6293 102.86 67.19  100.70 67.62 90.41 68.11 89.82 68.00 86.92 65.85 84.09 65.30 83.13 64.86 82.01
38 63.21 101.28 67.30 10049 64.75 82,00 39.20 37.70 27.30 25.87 23.99 25.02 17.86 20.68 16.59 20.68
4.0 63.26 99.70 67.04 98.94 48.48 51.13 32.92 31.37 24.56 24.99 22.99 24.50 15.01 19.56 14.00 19.43
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FORMPMEpH4.0F THLETT DS, B
L THERERBIROZSEHTHS, 7HA
HMEI4A M T a* i, $PEpH3.4TH
KTHYH, 7HHMMTIZFORIINMpH4.0
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WERL, WMMMEpH3ATR ALY, 20
., 7 B <3 #MIME pH3.6& pH3.8Tid
WBRLPIET T 5% MPMEDPH4.0TIZ K
EL{EBTFT5, 4HMMA L6 BRI TIE, W
JfE pH3.613 4 LT ¢ %75 #i pH3.8
EpPHAOTHARESKETLTEVaHTD
b, —7, b*fHiX, 1 HiHA H56H MM
BT, #MWYME pH2.0% 5 pH2.8F TKREBIC
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Table 2 pH of extracted Cochineal solution in initial each pH by addition of monocarboxilic acids at

time-course (10g/L)

days pH of extracted Cochineal solution

14days | 21days | 28days | 42days | 56days

5.75 6.42 7.15 744 1.54

21 212 2.13 21 212
2.35 235 237 235 235
2.66 2.66 2.66 2.65 2.66
2.96 2.96 297 2.96 297
3.26 3.26 3.27 3.26 3.67
418 4.83 6.49 6.91 732
4.75 5.61 6.58 7.00 7.21
543 6.13 6.58 7.08 7.36
5.93 6.26 6.63 713 7.39
6.03 6.33 6.56 6.86 7.10
6.1 6.21 6.54 6.76 1.05

2.17 2.17 2.19 217 2.19
242 242 243 243 244
2.66 2.66 2.66 2.66 268
2.95 295 2.96 295 297
3.23 3.23 3.23 3.23 3.24
3.42 3.42 342 3.42 342
3.72 3.70 3.70 3.69 3.69
3.95 3.96 3.93 406 491
452 5.85 6.36 121 7.44
5.69 6.50 6.98 1.60 7.65
5.88 6.24 6.72 138 144

2.29 2.29 2.29 2.29 2.30
244 244 244 244 244
2.72 27N 2.69 2N 2n
2.98 2.98 297 297 2.96
3.26 3.26 3.24 3.26 3.25
3.51 3.51 3.52 3.51 3.51
3.73 3.73 3.73 3.73 3.73
3.97 3.97 3.97 3.96 3.94
4.18 418 4.18 5.87 6.63
5.62 5.99 6.31 6.72 6.94
5.81 6.22 6.56 6.99 1.18

Additives pH 1day 4days Jdays
water 5.7 4.50 4.52 486
20 2.09 2.1 21
22 233 234 2.35
2.4 262 2.64 2.65
26 2.89 294 295
methanoic 28 3.18 3.24 3.24
acid 30 344 3.53 3.58
3.2 3.78 3.88 3.96
34 4.03 410 420
3.6 4.21 439 5.08
38 4.34 4385 5.38
4.0 4.46 5.30 543
2.0 217 217 2.18
22 2.41 242 243
24 2.62 2.65 2.66
26 2.89 293 2.95
ethanoic 28 3.16 3.21 3.23
acid 30 3.36 340 ¥
3.2 3.66 3.70 3N
34 393 3.96 3.95
36 4.16 419 419
38 428 4.30 439
4.0 446 4.56 5.12
20 227 227 2,29
2.2 2.41 242 243
24 2.66 268 272
26 292 294 296
propanoic 28 3.19 3.24 3.26
acid 3.0 343 349 3.50
3.2 373 373 373
34 3.94 3.96 3.97
36 4.16 418 419
38 4.28 432 435
4.0 4.45 4.51 5.1
20 229 229 2.30
22 245 245 247
24 2.65 2.66 2.66
26 290 291 2.94
. 28 3.15 kA Y 3.20
rrbutanoiel 39 343| 345 345
3.2 3.72 373 3
34 4.00 4.00 4.00
36 417 417 416
38 433 432 4.36
4.0 4.41 4.45 4.96

233 233 232 2.33 233
248 248 248 249 248
2.67 2.67 2.67 2.68 2.65
294 2.94 293 294 293
3.21 3.21 3.20 3.20 3.20
345 3.45 3.44 3.45 3.44
3713 3.73 an 3an 3.70
3.99 3.97 3.96 3.96 3.93
4.09 4.06 4.03 4.03 3.95
5.65 6.05 6.37 6.73 7.46
5.78 6.15 6.46 6.83 7.48

VWEYBOMBRUHHBABICBITLZ0OE
{tRtizEDTA LW ehBDELN B, Fig.l
DO PYE pH2. 0% T Fig. 20 Mi{# pH2 .20 8]
BEL X, Wiho®/ H L FCBRmcs
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6 pH2.2% THED T2\ pH EE(LR T
BMFRICET A2 e pHH L BHEE L fl
OBFEIE pH ERENLHEL HIZRv 2 »
IR hBLEZLND, MM pH2.40 4
B it A 556 B i th & pH E 2 (Lt K 08
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