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Studies on the Dyeing Properties of Fibers by Natural Dyes (XXVII)
— Studies on the Extracted Solution of Animal Dye Cochineal by Addition of
Various Dicarboxylic Acid from Spectroscopic Procedure —

Etsuko KASHINO and Ayaka TAKAYAMA

Cochineal colorants is an animal dye of insect, it is safe to use in life. As a fundamental
study on the rational dyeing fibers by Cochineal dye, in initial each pH by addition of various
dicarboxylic acid when Cochineal colorants were extracted from Coccuscacti of dried insect with
a state of standing at 10-25 T were investigated by means of the absorbance ( —log T) and
maximum absorption wave length (nm) . Six dicarboxylic acid additives agents of oxalic acid,
malonic acid, succinic acid, maleic acid, dl-malic acid and tartaric acid were used. The initial pH
were prepared for from pH2.0 to 4.0 by these additives agents, but the initial pH by succinic
acid were prepared for from pH2.2 to 4.0.

The absorbance of Cochineal extraction in initial pH2.0~4.0 by addition of six dicarboxylic
acids for 1~7 days were low, but it in initial pH3.2~4.0 by addition of six dicarboxylic acids for
21~56 days were high. The extracted solution of Cochineal in initial pH3.6~4.0 by addition
of six dicarboxylic acids for 1~7 days had the addition effect, because the addition by six
dicarboxylic acids were higher absorbance than those by water only. The maximum absorption
wave length of visible spectrum of Cochineal extraction in initial pH2.2~4.0 by five dicarboxylic
acids excepting succinic acid for 42 days were shifted to longer wave length. And, the initial pH
by five dicarboxylic acids changed acidic ~neutral, the neutral pH agreed with that shifted to
longer wave length of the maximum absorption wave length.
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Fig.l Effect of initial each pH (2.0~4.0) on
extract of Cochineal by oxalic acid. malonic
acid, succinic acid, maleic acid, dl-malic acid
and tartaric acid additive after 1day (10-25
€. 10g/L, 1/50, 450nm)
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Fig.2 Effect of initial each pH (2.0~4.0) on
extract of Cochineal by oxalic acid, malonic
acid, succinic acid, maleic acid. dl-malic acid
and tartaric acid additive after 7days (10-25
. 10g/L, 1/50, 490nm}
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Fig.3 Effect of initial each pH (2.0~4.0) on
extract of Cochineal by oxalic acid, malonic
acid, succinic acid, maleic acid, dl-malic
acid and tartaric acid additive after 21days
(10-25TC. 10g/L, 1/50, 480nm)
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Fig.4 Effect of initial each pH (2.0~4.0) on
extract of Cochineal by oxalic acid, malonic
acid, succinic acid, maleic acid, di-malic
acid and tartaric acid additive after 28days
(10-25T, 10g/L. 1/50, 490nm)
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Fig.5 Effect of initial each pH (2.0~4.0) on
extract of Cochineal by oxalic acid, malonic
acid, succinic acid, maleic acid, dl-malic
acid and tartaric acid additive after 42days
(10-25T. 10g/L, 1/50, 490nm)
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Fig.6 Effect of initial each pH (2.0~4.0) on
extract of Cochineal by oxalic acid, malonic
acid, succinic acid. maleic acid, dl-malic
acid and tartaric acid additive after 56days
(10-25TC, 10g/L, 1/50, 490nm)
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Fig.7 Effect of extraction days of extract of
Cochineal with water only and at initial
pH2.0 by oxalic acid, malonic acid, maleic
acid, dl-malic acid and tartaric acid additive
(10-25T, 10g/L, 1/50, 490nm)
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Fig.8 Effect of extraction days of extract of
Cochineal with water only and at initial
pH2.2 by oxalic acid. malonic acid, succinic
acid, maleic acid, dl-malic acid and tartaric
acid additive (10-257C, 10g/L, 1/50, 490nm)
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Fig.9 Effect of extraction days of extract of
Cochineal with water only and at initial
pH2.4 by oxalic acid, malonic acid, succinic
acid, maleic acid, dl-malic acid and tartaric
acid additive (10-25T, 10g/L. 1/50, 490nm)
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Fig.10 Effect of extraction days of extract of
Cochineal with water only and at initial
pH2.6 by oxalic acid, malonic acid, succinic
acid, maleic acid. dl-malic acid and tartaric
acid additive (10-25T, 10g/L, 1/50, 490nm)
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Fig.12 Effect of extraction days of extract of

Cochineal with water only and at initial
pH3.0 by oxalic acid, malonic acid, succinic
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acid additive (10-25T, 10g/L. 1/50, 490nm)
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Fig.14 Effect of extraction days of extract of

Cochineal with water only and at initial
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Fig.15 Effect of extraction days of extract of
Cochineal with water only and at initial
pH3.6 by oxalic acid. malonic acid. succinic
acid, maleic acid, dl-malic acid and tartaric
acid additive (10-25TC, 10g/L. 1/50, 490nm)
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Fig.16 Effect of extraction days of extract of
Cochineal with water only and at initial
pH3.8 by oxalic acid, malonic acid.
succinic acid, maleic acid, dl-malic acid
and tartaric acid additive (10-25T, 10g/
L, 1/50, 430nm)
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Fig.17 Effect of extraction days of extract of
Cochineal with water only and at initial
pH4.0 by oxalic acid. malonic acid, succinic
acid, maleic acid, dl-malic acid and tartaric
acid additive (10-25T, 10g/L, 1/50, 490nm)
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Table 1-1 Amax. (nm) and pH(25T) of extracted Cochineal solution in initial each pH by addition
of dicarboxylic acid and water only at daily change of 1~14 days (10-25T. 10g/L)

" Maximum absorpution wave length/ A max. (nm)
Days Additives pH of extracted Cochinea! solution
iti 20 2.2 24 28 28 1 30 42 34 36 _38 40 57 |

water —_ —_ —_— _— —_— _— —_ —_ _— — —_— 493

4.72

Oxal. a. 493 491 49 491 493 491 480 433 491 493 493 _
231 2,63 3.03 3.38 3.66 3.93 4.08 4.24 4.28 432 4.36

Malo. a. 483 490 493 491 489 493 493 493 493 493 493 _
2.11 2.37 2.68 307 3.40 3.82 4.10 4.26 4.42 444 4.47

1 Suce. a. _ 491 430 430 490 493 493 493 493 491 493 _
242 265 293 3.8 3.50 3.13 3.98 4.20 4.32 4.39

Male. a. 430 490 491 491 489 491 493 493 493 491 493 _
2.24 2.53 293 3.32 3.71 3.92 4.18 4.21 4.29 432 4.40

DL-M. a. 489 49 491 490 488 488 493 493 491 493 493 _
2.14 2.35 261 289 3.17 3.55 3.83 4.05 4.22 4.28 4.32

Tert s, 49N 492 489 491 489 492 4380 491 491 492 492 _
2.10 2.36 2.66 2.99 3.35 3.37 3.97 4.13 427 433 4.39

493

water —_— — —_ -— _— —_ —_— —_— - —_— —_ 491

Oxal. o, 489 430 493 493 492 4380 490 492 493 493 493 _
2.35 2.70 3.13 3.50 3.80 4.15 4.18 4.50 4.69 481 4.82

Malo. s. 493 493 493 491 491 493 493 493 492 493 493 _
2.11 2.38 270 3117 3.91 4.82 497 5.10 5.10 5.10 5.10

4 Suce. s, _ 490 480 492 491 493 493 493 493 493 493 _
2.43 2.68 2.08 3.24 3.50 4.26 4.10 4.96 5.05 5.09

Male. a, 493 491 4380 493 492 493 491 493 491 493 493 _
2.24 2.59 3.04 349 3.84 402 431 4.6 4817 497 5.10

DL-M. a. 491 491 491 493 491 49 493 493 493 493 493 _
2.15 236 2.64 294 3.25 3.87 4.09 440 4.6 4.83 4.99

Tart. a. 489 489 493 430 491 491 491 493 493 493 493 _
2.11 2.36 2.68 3.03 3.43 3.84 4.00 4.34 4.95 4.97 5.02

495

water — — — — — — — — 555

Oxal. a. 493 489 493 492 493 493 493 493 493 493 493 _
2.38 2.73 3.15 3.61 4.54 5.08 5.10 511 5.16 §.23 §.32

Malo. a. 491 491 488 491 493 493 493 493 493 493 493 _
2.1 239 21 3.35 5.21 5.26 535 5.37 5.41 5.43 5.46

7 Suce. a, . 491 491 487 489 430 493 493 493 493 493 _
2.43 2.69 2.98 3.25 3.50 5.02 5.24 5.27 §.37 5.38

Male. a. 491 488 493 493 490 493 493 493 493 493 493 _
224 2.60 3.05 3.50 387 4.70 5.01 5.25 5.27 §.32 533

DL-M. a. 493 491 491 491 480 493 493 493 493 493 493 _
2.16 2.38 2.65 2.94 3.30 4.93 5.05 5.12 5.18 5.25 5.33

Tart a. 491 491 488 488 493 493 493 493 493 493 493 _
2.1 2.36 2.68 303 4.48 5.19 6.21 5.30 5.32 5.47 547

496

water —_ —_ —_ —_ —_ _ —_ _ _ —_ 603

Oxal. a. 430 490 488 522 496 496 495 495 497 500 497 _
241 2.5 3.15 5.56 5.57 5.66 6.66 5.12 5.13 5.86 5.87

Melo. a. 489 490 491 500 500 520 498 520 520 520 520 _
2.13 241 2.80 561 5.79 588 5.93 598 5.99 6.01 6.06

14 Suce. a. _ 491 493 491 493 493 486 486 520 520 519 _
245 262 2.98 3.36 3.70 5.60 5.64 5.85 596 5.98

Mle. o. 480 493 491 491 493 493 493 486 496 496 495 _
229 2.65 3.14 3.3 4.90 §.33 5.39 5.12 5.5 5.78 5.83

DL-M. a. 480 485 436 487 489 493 493 493 493 497 498 _
2.19 2.44 2n 3.21 4.29 5.27 .36 5.41 5.46 5.63 5.69

Tart. a. 487 486 491 430 495 498 496 497 498 498 498 _
2.16 244 2,78 3.26 5.60 5.65 5.72 5.78 590 5.90 5.80

Ik Ol A BRI X 5 #HE pH2.8~4.012
BV T494~520nm £ 42 Y, anZERIMCE
% ) {H pH3.0~4.0i2 B\ T500~527nm T
HH, BRBEIHEE Amax. (nm) OREESM
~NOBTHBED OIS, 28HHMIMTIX, w0~

BRmMRU =LA BEWICE 3 0HE
pH2.4~4.0l2 B T501~528nm TH bh, &
A BEMBET) ¥ IERINC X 2 M
pH2.6~4.0l28B W T501~527nm & 2 0, i@
AR & 2 WM pH2.8~4.0lcB W T
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Table 1-2 Amax. (nm) and pH(25C) of extracted Cochineal solution in initial each pH by addition
of dicarboxylic acid and water only at daily change of 21~56 days (10-25T. 10g/L)

. M :m absorpution wave length/ A max. (nm)
Days Additives pH of extracted Cochineal solution
Initial oH 20 22 24 2.8 2.8 30 3.2 34 1.6 38 40 | 657 |}

520

water —_ —_ —_ — —_ — —_ —_ _— —_ —_ 652

Oxal. a. 492 491 493 525 498 520 520 522 520 524 502 _
2.55 3.02 3.33 6.18 6.17 6.17 6.18 6.18 6.17 6.17 6.17

Malo. a. 489 493 488 520 520 526 525 526 526 625 526 _
2.16 2.69 3.20 5.71 6.01 6,19 6.31 6.34 6.38 6.43 6.44

21 Suce. a. _ 490 491 491 485 500 504 523 525 526 527 _
248 2.72 2.98 3.60 5.74 6.09 6.18 8.38 647 8.59

Male. a. 490 489 489 500 520 499 497 520 560 500 520 _
2.32 3.17 4.04 5.55 8.05 5.96 6.04 6.13 6.18 6.23 6.24

DL-M. a. 488 488 480 430 498 494 500 501 499 520 §20 _
222 260 3.27 405 5.68 5.66 587 5.98 6.01 6.06 6.11

Tart a. 489 493 493 492 497 520 500 498 520 500 496 _
2.17 2.70 3.40 3.67 6.89 5.80 6.00 6.02 6.02 6.02 6.02

528

water —_ —_ —_ —_ —_ —_ _ - —_ —_ —_— 6.89

Oxal. a. 450 490 491 526 524 526 525 526 525 5217 524 _
3.26 4.02 4.26 6.47 6.49 647 847 6.45 6.40 6.40 6.26

Malo. a. 491 490 501 524 524 528 525 527 527 527 527 _
2.31 3.22 5.63 6.34 6.37 6.46 6.51 6.58 6.59 6.63 6.66

28 Succ. a. _ 491 49 489 488 520 522 526 526 527 527 _
248 2.74 3.70 404 5.96 6.27 6.34 6.43 6.58 6.65

Male. a. 487 491 525 526 527 523 519 523 520 520 524 _
2.32 417 5.55 6.42 8.54 8.25 6.30 632 835 6.40 6.43

DL-M. a. 491 489 493 524 501 520 524 525 524 527 527 _
2.28 2.94 481 6.06 6.13 6.24 6.32 846 6.50 6.50 6.48

Tart a. 493 49 493 491 502 524 §20 520 523 520 499 _
2.41 3.84 4.10 4.64 6.03 6.13 6.11 6.21 6.23 6.23 6.23

water — — —_ _ —_— _— — —_— —_ — —_— 525

7.44

Oxal. a. 491 528 530 528 526 527 527 528 527 528 527 _
421 6.44 5.84 6.84 8.75 6.96 6.96 6.94 6.95 6.94 6.92

Malo. a. 489 499 528 526 527 528 528 527 527 528 528 _
2.78 551 6.94 6.95 6.96 6.95 8.99 7.18 7.18 1.25 7.26

42 Suce. a. _ 491 491 525 501 526 526 528 528 529 528 _
248 4.56 6.14 6.60 6.94 6.94 6.98 703 707 7.15

Male. a. 493 527 520 528 528 527 527 527 527 527 528 _
2.34 6.00 8.26 7.06 7.18 7.10 8.80 8.80 8.81 7.10 7.23

DL-M. a. 491 492 528 528 527 527 528 529 529 528 528 _
2.83 5.02 6.72 6.13 6.74 6.94 1.05 7.03 7.06 7.19 7.20

Tart a. 489 526 528 524 526 527 527 526 527 524 523 _
4.08 5.60 6.40 6.66 8.65 6.72 8.74 6.66 6.65 6.55 8.55

water — — —_ —_ _— —_ _ —_ —_ —_ —_ 525

1.54

Oxal. a. 529 529 529 527 527 528 527 528 528 528 528 _
1.62 1.52 141 7.03 7107 1.10 111 7.13 1.05 1.03 1.03

Malo. a. 430 528 529 527 528 528 529 528 527 827 529 _
3.1 7.08 742 732 7.24 1.19 1.27 7.30 7.30 7.38 1.49

56 Suce. 8. _ 490 490 525 528 528 528 527 528 528 528 _
2.61 5.19 120 127 1.05 7.19 7.21 127 132 147

Male. a. 491 528 528 530 527 529 528 527 527 627 528 _
3.60 1.22 124 7.31 7.45 1.38 132 1.32 7.30 7.29 7.29

DL-M. a. 526 527 528 528 528 528 527 528 528 530 527 _
6.59 6.89. 1.40 745 7.48 7.59 1.58 1.56 7.54 7.54 747

Tert a. 525 527 527 527 628 526 528 528 528 527 528 _
5.76 6.80 1.32 1.30 1.22 7.1 7.00 6.91 6.86 6.86 6.82

499~524nm TdhbhH, INIERINCE 29
fli pH3.0~4.0i2 3\ T520~527nm & % b,

BABRER A max. (nm) OREEF~OH
TARD NG, 2AMBTIE, a7 Bikin
RO IBEMERL FOBAHio T A L

YRS X A MH pH2.2~4.0IC BT
523~528nm TH D, V¥ TEERMZ & 2900
fli pH2.4~4.0l2 BV TH27~528nm & &2 V),

a7 BRI & 5 M pH2.6~4.0iCB W
T501~529nm T&H Y, HAKRILHEE L max.
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(nm) DRERBNOBITHEOONS, 56H
ek, Yo BiRN, Y IRINNRUE
AERINC & 5 MPME pH2.0~4.00F XTI
BWT525~530nm TH Y, <O BERMET
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DBIFMVBD O D, BABRINHEE A max.
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~5.90~, 2,7 ERIRMIC & % #0144 pH3.2
~4.0TC pH5.60~5.98~, < L 4 YEHEmM
& % #)1 fti pH3.4~4.07T pH5.72~5.83~,
Yo IRRIRIMIC & 5 #)4 {E pH3.8~4.0T
pH5.63~5.69~ & B\ il > Tw3, 21H
MHTix, Y avEBEh o rBiEnRUT
LA vEBEMIZL M #EpH2.6~4.0C
pH5.17~6. 44\, ) ¥ ITRRME B AR

Iz & 5 M 4E pH2.8~4.0T pH5.66~6.11~,
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bh, ThHRTRT—HLTWE, 7z, %
KB E A max. (nm) PEEEMICKE L
BT LABE212, 494nm 2 5530nm O §E B
iy, BEBKERTHY, pHMELLIL
pH5.47%4* & pH7 . 62O W WEHOWH TH 5,
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V.8 8B
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BENRD LML, BB VT, <0
YEBEMAT Y 2 v BIRNIC L > Wi
pH3.0OHE, ) Y IMEBRLTTHYH
WoR VBRIRMNC & 2 WMl pH3. 20 5 &
#3114t pH3.4, pH3.6, pH3.8% UF pH4.0T
i, HHLATRTOYHVEBRNOS
HBRMPMRIRBO N D, 7 HiHIZH W
T, vuryBRINRU~L 4 YBERINC L 2
WME pH3.2085&, Il pH3.4, pH3.6,
pH3.8 R U pH4.0TiE, LT RTHY
VR BRMOSECIEmERIZD O h
5, AAHMICBWT, LA VBRIV
<0 rEERmIC kS pH3. 4D &
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BARGEM, 78R < VA CEREm
RO BRI & 5 M pH3. 6/ U°
pH3.8DH54, #MUMH pH4.0Ti, AL
TRCD I A NKBFEMOBEIRMENE
AEDEND, 21HHMIZ BT, EHABE

MRU= L 4 CBERMIC & 5 #UM#H pH3.6,

pH3.8% U pHA .00 & IS IIMB R ED &
3, 8BMMICBWTIE, wFhov i
RBEMOBE I LENHREBRD oL
WAt 2HFBICBWT, T ayEiRnc &
Lt pH2.00 &, BHEERN, a2
SRREMBET=O Y BISRMICE 5 WM
pH2. 2056, BARRBIMRT ¥ 2 7 BiR
2 X MM pH2 40 &, 27 BRI
12 & 290 {# pH2.6 % U° pH2.8D B & 12 i
mHEIEH NS, S6AMBIZHENT, ¥
oy BN, EABRRIMETY ¥ TRRRIC
X 2 il pH2. 00 &, a7 BRiRm%E
B T RTOIH VR CBEEINC X 2 8

pH2.200354, BRI, U ¥ TEESH,

BABEME T a7 BRI & 2 9

pH2. 4034, U » IEERM, > =2 T BRI,

any BEMRFELGRIRMZ X 5 90
pH2.60&, INIEERMRU Y 2 TR
iz & 2 M4 pH2. 8D S, a2 Bk
s & B 940 pH3. 0D 3 & 1 iR IN%h £ A
BHoh3b,

L CANKYBIRIMC LA aF = — Vi
OB FE A max. (nm) DEALE M
HRIZDoWTI, ZEFKROATOTHEREK
BRI A max. (om) OREEH~OZE{
EEBT AL Lhiw, BIL, #EFKOA
TORKEINHEFE Amax. (om) &, 1 H~
4 A BV TIHIZE A EELL ZWvas
7 A~4B I TIEDTL L ERAT 540
bbb, Z£LT2H~56HMBTIIE
BRIANKELBTTAILFBDOLRD,
TUHNECBRINCE 5 aFo— LT
BMBRoOBOLONIbONDH L, 1H~7
Hifi o By Tid, HABINHE K A max.

(nm) HTL A LERL TRV TIHEME
RIEEERIZLTWRWEHEZONRD, 14
HiIMISB W TIX, ZEAKDATORKIZIX
& Amax. (nm) IEDHTHLDOERDD
B, THANEIBEIMIE S 3F=— il
HiEoHETid, BRARINEE Amax.
(nm) OB LD LR LKE RERNA~BTT
THHRENDY, BBE L 29RBBEMICLS
MYt pH2.6& pH3.8THbhH, FLT~wn
vEEEmMIZ X % 84l pH2.6~ pH3.0,

pH3.4~pH4.0TH by, FLTanIEEM
12X 2 ¢ pH3.6~pH4.0T» %, RIN%D
EBOLNbONI L, BRARNER
Amax. (nm) OEFLEZOhEDIE, <=
o EIEIC & 5 @il pH3.4~pH4.0TH
h, aNZEEMICE 29 pH3 .6~
pH4.0TH %, 21H~S56 HMMIZ B T,

ERKROBOEES P NVE BN OBE
I KA RE A max. (nm) IKE Bl
REABITLTEY, SMHRICEELRIZ
LTwhnwiEzohd,

4. PHANEKEUBERMC L3 aF=— LM

DY) pH O EAL & AT B A max.
(nm) OEALIZO2WTIE, BARNEERE
Amax. (nm) OREEN~OBITHESFTH
%49%4nm~530nm & 3 F = — LM RO %
MCBE L2290 pH HDZELES . 518 Lo
hiE i~ OS5 Ml B ERE DN
pHM, SMLAY 2 VEVBOBEICIBY
T—& L. BARIKERE Amax. (nm) O
HEHANOZEE, TF=— 1B pH
HEICE 23 DTHLEEDLRS,

B2EX®

1) AR RRFEH Y F Ty 7, &
k. p.394 (1979)

2) BEHT VR FRKFEGEHERCE,
39, 103-110 (1996)

3) BEFHT - APRT - LK TR
BERRLE. 41 1-9 (1998)



RBGERORAINT 2058 (H274H1)

4) BT - BERCE - S AR
FHERHCEE, 43, 33-40 (2000)

5) BT - MENT - 4R B &N TE
WKL R P, 44, 1-8 (2001)

6) BT - 4R B TR SR
RHERHRE, 46, 20-35 (2003)

7) BEFRT - SBREEDL Uk TERsELs:
WEERACEE, 48, 47-57 (2005)

8) MUFET - EEAIIT Rk
iRl SERA2%E, 51, 13-32 (2008)

9) BEHT - ER&ATIE XL TN ks
iERHERMCE, 53, 11-24 (2010)

10y BEFELT - ERAYUI e LTI
R, 54, 1-14 (201D)

11) BT - MR ¢ 6Lk TEMREL
FHEFE, 42, 95-104 (1999)

12) Hok#m - i - B3 - AR RAREE
JeRk, p.60 (1993)



