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

Etsuko KASHINO and Mizuho UEDA

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
bases when Cochineal colorants were extracted from Coccuscacti of dried insect with a state
of standing at 20-30C were investigated by means of the absorbance (—log T) and maximum
absorption wave length (nm). Four basic additives agents of ammonia, potassium hydroxide.
sodium carbonate and sodium hydroxide were used. The initial pH were prepared for from
pH8.0 to pHI12.0 by these additives agents, but the initial pH by sodium carbonate were
prepared for from pH8.0 to pH11.0.

The absorbance of Cochineal extraction in initial pH8.0~12.0 by addition of four bases for 1
~7days were low, but it in initial pH8.0~9.0 by addition of four bases for 14 ~84days were
high. The extracted solution of Cochineal in initial pH8.0~10.0 by addition of four bases for 4~
7days had the addition effect, because the addition by four bases were higher absorbance than
those by water only. The maximum absorption wave length of visible spectrum of Cochineal
extraction in initial pH8.0~11.0 by three bases excepting sodium hydroxide for 14days were
shifted to longer wave length. And, the initial pH by four bases 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.1 Effect of initial each pH (8.0~12.0) on
extract of Cochineal by sodium hydroxide,
sodium carbonate, ammonia and potassium
hydroxide additive after 1day (20-30C, 10g/
L. 1/50,490nm)
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Fig.2 Effect of initial each pH (8.0~12.0) on
extract of Cochineal by sodium hydroxide,
sodium carbonate, ammonia and potassium
hydroxide additive after 7days (20-30T,
10g/L. 1/50,49%0nm)
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Fig.3 Effect of initial each pH (8.0~12.0) on
extract of Cochineal by sodium hydroxide,
sodium carbonate, ammonia and potassium
hydroxide additive after 14days (20-30TC.
10g/L. 1/50.490nm)
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Fig.4 Effect of initial each pH (8.0~12.0) on
extract of Cochineal by sodium hydroxide,
sodium carbonate, ammonia and potassium
hydroxide additive after 28days (20-30T.
10g/L. 1/50,490nm)
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Fig.5 Effect of initial each pH (8.0~12.0) on
extract of Cochineal by sodium hydroxide,
sodium carbonate, ammonia and potassium
hydroxide additive after 56days (20-30T,
10g/L. 1/50,490nm)
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Fig.6 Effect of initial each pH (8.0~12.0) on
extract of Cochineal by sodium hydroxide,
sodium carbonate, ammonia and potassium
hydroxide additive after 84days (20-30T.
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 pH8.0
by sodium hydroxide, sodium carbonate,
ammonia and potassium hydroxide additive
(20-30C. 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 pH9.0
by sodium hydroxide, sodium carbonate,
ammonia and potassium hydroxide additive
(20-30C. 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 pH10.0

by sodium hydroxide, sodium carbonate,

ammonia and potassium hydroxide additive
(20-30C, 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
pH11.0 by sodium hydroxide, sodium
carbonate, ammonia and potassium hydroxide
additive (20-30C, 10g/L. 1/50,490nm)
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Fig.11 Effect of extraction days of extract of

Cochineal with water only and at initial
pH12.0 by sodium hydroxide, sodium
carbonate, ammonia and potassium hydroxide
additive (20-30T, 10g/L. 1/50.490nm)
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B MU ARNMOETHS, HAFHIZEY
THMME pHI0.00HA 1, KBIEF YD 4
M= REET M) T AEM>KEIED ) Y A%
mcTdy, WM pHIL.0NH AL, KEELT
U LGRS KBEA VT A TH B, 21HH
Wiz BT 2 PW4E pH10. 00 &1, REEF b
Y L= AEAE T b U LRI > kB LS
VY AFINTH Y, MM pHIL.0DHE I,
KEEF P Y ARIMOATH B, 28AMMIZ
BT 2 MY M pH10.0% U pH11.0Tix, iz
KEHEF b U ARINO AITIRINEY R ATED &
ha, MPMHE pHI2.0Io 81T ARk o M
KX BEMERIE, 1 BRBcENT, 7UE
= 7IRM>KELA ) T ARIMTHY, 485
HMCi, KBEA Y S AEM>7 v e= 7N
THY, 7HMHRTI4EHM TR, K8{LH
Yo LEIMOARIMEIRBED 60D,

3. BMERMCX2aF=— LHMBEOTHRES
BABAHERE A max. (nm) DEALERINHF
R
IF = — VMO MY pH fliid, L

FEhENRML < pH8.0~pH12.0 (KBS

MY A PHIL.0FT) ICikEL, FHHIH ¥

B2 TTHBREARINGER A max. (nm) %

HIE LR % Table 1274, BEKOoAIC

Yz aF=— iz WT b RS Table 1

KRde 18~7 Bt F CORKBINER

Amax. (nm) &, FHEERMC & 2 M@

pHI12.0, B®EF bV v LN & 5 WM

pH11.0, 7 ¥ E=7 &Mz & % #HHE pH10.0
~pHI1.QIZ BV TRERN~BIT T4, £

DO TOHR KB A max. (nm) i,

BEALEZDLNE W, L2L, 14HH

Wi, KELF U 28BN X 2 904

pH8.0~pH11.0% B %, TofboERXIFEND

BEIRRERINIBITLTWA I LAEDS

oo 21AHIH TIRAKRIET FY) ¥ AFIIC &

5 E)01ME pHS.OR U pHI. 0% R &, T RTD

WEOHRIZ BT 5 MY 4 pH8.0~pHI2.0

—8—
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Table 1 Amax. (nm) of extracted Cochineal solution in initial each pH by addition of bases and water
at daily change (20-30T, 10g/L)

A Max.(nm)
Days Additives Initial pH
5.70 8.00 9.00 10.00 11.00 12.00
H,0 493 - - - - -
NaOH - 492 492 495 506 561
1 KOH - 493 493 493 502 548
Na,CO, - 493 493 493 558 -
NH,3 - 493 493 553 567 573
H,0 493 - - - - -
NaOH - - 493 493 493 493 556
4 KOH - 493 493 493 501 527
Na,CO, - 495 494 496 550 -
NH, - 496 493 553 572 574
H,0 495 - - - - -
NaOH - 493 493 493 493 528
7 KOH - 493 493 496 524 527
Na,CO; - 496 495 498 535 -
NH, - 510 511 536 585 587
H,0 496 - - - - -
NaOH - 494 494 495 502 525
14 KOH - 523 523 522 526 527
Na,CO, - 521 526 526 535 -
NH, - 524 526 528 - 572
H,0 520 - - - - -
NaOH - 502 501 522 525 520
21 KOH - 527 526 526 527 527
Na,CO0,4 - 525 525 525 532 -
NH, = 525 526 525 - -
H,0 520 - - - - -
NaOH - 522 524 525 526 525
28 KOH - 528 527 529 5§27 527
Na,CO, - 527 527 527 528 -
NH,; - 527 526 526 - -
H0 525 - - - - -
NaOH - 525 526 527 526 520
42 KOH - 529 529 530 529 527
Na,CO, - 528 528 528 530 -
NH, - 528 528 528 - -
H,0 525 - - - - -
NaOH - 526 526 528 527 520
56 KOH - 529 529 528 529 528
Na,CO, - 529 529 529 529 -
NH; - 528 528 526 - -
H,0 528 - - - - -
NaOH - 527 528 530 529 520
70 KOH - 530 529 530 §29 529
Na,CO, - 529 529 529 528 -
NH; - 529 530 524 - -
H,0 528 - - - - -
NaOH - §27 528 529 529 520
84 KOH - 528 529 929 530 528
Na,CO; - 528 529 529 532 -
NH, - 529 529 520 - -
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(BB b 7 2%INE pHIL.0F T) TlEK
BN E Amax. (nm) IRREEMICBITL
BHEEEEL TR EEL bR, 28H~84
BBV TIE, 3 RTOEEOMRICLS
) 3 ffi pH8.0~pH12.0 (EEF F V) ¥ Al
pH11.0% ©) CTRABNHE L Amax. (nm)
DEEERU~OBFTHBOONE, —F, #EY
K TORKRINERZ Amax. (nm) &, 1
H~14H Hil i B T490nm 1438 Tdh 5 A5,
Q1AM CEHRERNABITL TS 2 &8
Hohb,
DEo#ERD L, BRRDETOURERK
Wik Amax. (nm) ix, 1 H~14HMmMF
TIRE(H DR L, 21l CREEMICBT
T5, WEBEM-L21A~7BiicoaF
= — b i Y 0 T AR J K R AL i B A max.
(nm) OEIZODVWT, 1B~7H#MFTo
# 1 pH.0~pHIL.0IcB VT 1 H~4 Bl
Mo7 »e=7iHM & 588 pH10.0~
pHI11.0, KEEF bV Y AFMIC X %A
pH11.0, 7 HioKE{LH ) 7 ZFHc &
4 ) 1ff pH11.043, St KR IX % & A max.
(nm) PERERMISBITLTVEH, £0ftio
M pHS .0~ pH11. 00 F KWL £ L max.
(nm) WL TVR YV, chbHOfFicB
AEmzhEix, Fig. 70 #14#fi pH8.0, Fig.8
D MM pHI.0, Fig.90 ¥ 1l pH10.00D &5
BHo, KEbF Uy AEMERE, RNz
EHED LN TWBEA, FRRILHER A max,
(nm) ORERMA~OEIE, 7 E=TRM
ZX AMYME pHI0.0TAE L THB Y, ZEWYAM
HMTol1B~7 BB BABRIER
Amax. (nm) ORELZELIFELTVEVD
T, IR E ORI AR FE A max.

(nm) OFEEZTIITwEIL Lkwn, /i,

Fig.10> #1 # #fi pH11.0, Fig.110 # I {fi
pHI2. 0N RIZEWT, 1 H~7 B 0K
ME R, KEELF b Yy ASNO 1 B0
MM {E pHI1.0R U pH12.0, 4 B~ 7 H#IH
O pH12.0, 2L T, 7rE=THRMD

7 B o pH11.0R U pHI2.0% B2 &, #AD
s5hTws, LaL, #ftipHIL.0OTH 1 H
~4 B TiX, EEEF MY TLEMET
—7En, 7 BH T, AKEBMER Y v A8
EREEF P YT AEME T Y EZTHENORK
WAL FE A max. (om) ik, REEMICSKEL
ZELTHY, T, MYMpPHIZ.OTH 1A
~7 BT, EALZTRToORNEED
MBI BV TRE L RBERN~ORRBALHE E
Amax. (nm) MEHONE, —F, EFAM
<ToH 1 H~7 B oBARINERE 1 max.
(nm) i, RELREMELELTVLRVOT, §
MEHFE OB L, FARILERE A max. (nm)
DEBEZFITEhbLhinwEBbhs,
4HMMIZ BT, Fig.7~11CiRM¥E O
HHEN-DE, KBALF MY YA 58
#{# pH9.0~pHI11.0, KEF bV Y A
& 29 pH8.0~pH10.0, 7 > E=7 &N
{2 & % ¥ pH8.0~pHI.0, KEE{LA Y Y A
Wmic & % ¥ pH8.0~pH12.0T 3 % 7%,
Zhomy s, KEEF MY 7 LR
pHI.0~pH11.0% R  {B D& TIX, AR
R Amax. (nm) PEEEWN~KE (BT
LTEh, MAMBOENKMBoaF=—1
MM ORI EEIREER~NOKE 2]
FTIAenI e, BNRIROBEEIR, BX
WYL R Amax. (nm) OEEEZTTn5H»
Lt Bbhs, 21H~28HMmMICEW
THRIMFROBD NI ENHLHA, T
hoORGE S RABENER Amax. (nm) (&, X
E{REREMABITLTEY, 7, AWk
MO aF = — VORI A max.
(nm) BEMICKE ( RERH~BITLT2
oD, FMBROGREICREABRIEE
Amax. (nm) OEEIIELAELRIZLTVWE:
wekEZBh3,

4, HERmMIE 25— o9
fii pH D24k & W H Bk ARIN#E K 1 max.
(nm) DOEAL
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IF=—VEEOEIX, pH EMEML TA
FTHILRAMONTEY, BETHER, it

THfa, TAAYVRCERREBICELTSY A

FOFMLEBRETbhATH R, #2C,
g EF Fh MLz aF = — Lo
MY pH HOLAIC L % pH ML EKRHT 2
72DICpH A= —2HWCpHEEREL
R % Table 2I37R 7, HBOL-DIZHEEKD
ADIFZ— VBTV ThRT, 1 B
YT, wIFhoBRERMIO>VWTHEEL
A pHM & ) b pHEE 20, Bt~
PHHANEELTWE S EFBDHONE, ¥
7o, HBAROKZE B IF=—NIHE O
pH ffi135.70TH 5%, 1 A Tid4.72¢ %
o TEEN~BTL, MBAROK KT ZIZ2
RTAOLF RN REBIZEL 2 Y, 840
MM TI7.61%2RLTWS, —F, fALAE
ERMOBETOCTHM pH A HIZ L
pHAZLIZHE 2, BiEr ok, 7o h
VHEEANEBITT A MRS, FLTHE
EFMIBIT S pHHEZELEZBHMICAS &,
MMl pHS.0~pHY.0ic BT, AL

ROFTRTCHOBERIIOVWT 1 H~84HMM T,

pH HZALAHEE L iC L 22 HETH D,
VW pH10.0Ti2, 7 E=TiRMz <t
OIEREOBEFHEIZOWT 1 H~84 8 it T pH f#
ZALHERA L RIIHML LB AMTH S5, 7~
FEoTHENOSBEE I H~21MM ¢ pH i
ETL, 288~84AMME T4t LAT A
SENEHOND, LT, #IYIHEpHIL.OT
i3, KEAETF b U T ARInE KEAEA ) T AR
moseid, 1 B~84HMM T A & 62 pH
HEILIZE S B, KB M) Y ARMET
VEITEMOEEX, REF NI Y LB
1 B~14A MM Cid, pHEZ(LIZETL, 28
H~B4EHMMTIITL &b, 7y E=TiEND
1 H~84H#MM T, pH HELDOETHEDS
ha, WMl pHI2.0TiX, AEET HY YA

mo 1 B~84A MM TER L #kICH L DA%

KEALH U 7 AEmMOBEE, 1 H~14HHH

To pH EELIZET L, 21H~84H MW &
Beicw s, 7yE=THEMTE. 18
~B4Hiliz BV TRA LR & 5 AT
BoHohs,

IhHOFRPL, WEEME L35 =~
MR O MY E pH DR b & W R AR
I#E Amax. (nm) OEICIOVWTERT S
&, Table 1& B Amax. (nm) »ZEALid,
492nm ~511nm OB O AR ALK & A max.
(nm) & GBHXKREBERTHY, Table 20
pH HZ{bTi&, pH4.36~pH6. 156D TaH D,
Zhoid I RT—HLTWwWb, 7, Table 1
OBRARKBRNHERE Amax. (nm) BREZWICHE
FLAHEORABILERE A max. (nm) (1,
M KRERTHY, Table 20 pH HE(LT
&, pH6.23L Lo B Wi ¢H ), h
H5LTRT—HLTV 3B,

ED#EH» S Table 100 5 K B I # &
Amax. (nm) & Table 29 pH iz {bixiE it
OHBER TP pH HOBRERUBBISIELT
FBZEEL, 2F=— Lo pH 1L
PEFTLHZLIZE o THRARIUE R A max.
(nm) NELEFIERI L, EHELISKES
RizTeELOND,

V. & ]

WL LTREEEF VY Y A, KEEA U Y
L, REF MDA, TUrEZTEHCTHN
BHROMP pH X HEL, OO pH A
IF - VIBECRIZTEBRE ARFEICL
AR E D SR OHR & il B #izow
THREL, ROEREB,

1. IF=— VB ORI RIZTHEER

mic & 290 pH o EIE, 1 Baiicy

W, #ME pHS.0~pHI.0Tix, VI ho

BRFMOYE LERREETH LN, Kl

it b TAFNERE, #{# pH10.0~

pH12.0 (%EEF b Y v Lk pHI1.0FT) C

DOWHEIXS L LAT S, 7HMBICBETS

MM fH pHS.0~pHI10.0TCliX, WFhoikk
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Table 2 pH (25C) of extracted Cochineal solution in initial each pH by addition of bases and water
at daily change (20-30C. 10g/L)

. Initial pH

Days Additives 5.70 8.00 9.00 10,00 11.00 12.00
H,0 472 - - - - -

NaOH - 436 436 472 573 1053

1 KOH - 453 4.60 461 6.15 9.15
Na,CO, - 467 4562 526 9.60 -

NH, - 47 486 9.40 1077 11.50
H,0 491 - - - - -

NaOH - 484 485 498 5.77 10.17

4 KOH - 494 521 533 6.07 7.79
Na,CO, - 549 5.49 571 9.14 -

NH, - 532 5.32 9.17 10.72 11.43
H,0 555 = - - - -

NaOH - 501 508 5.17 5.89 9.46

7 KOH - 509 5.50 553 6.23 6.80
Na,CO, - 5.69 57 5.87 7.72 -

NH, - 5.63 563 9.12 1067 11.37
H,0 6.03 - - - - -

NaOH - 5.69 5.69 573 601 708

14 KOH - 6.32 6.40 6.41 6.68 6.78
Na,CO, - 6.48 6.43 6.53 7.40 -

NH, - 6.36 8.41 7.66 10.62 11.32
H,0 6.52 - - - - -

NaOH - 6.12 6.12 6.51 6.85 703

21 KOH - 6.46 6.48 6.50 703 712
Na,CO;, - 6.65 6.66 6.68 757 -

NH; - 643 6.76 7.35 1057 11.24
H,0 6.89 - - - - -

NaOH - 6.34 6.39 6.78 6.96 733

28 KOH - 6.86 6.8 7.02 7.18 7.22
Na,CO, - 6.83 6.86 6.87 7.62 -

NH, - 6.52 6.89 7.63 10.52 11.18
H,0 7.44 - - - - -

NaOH - 6.74 6.78 6.85 712 7.70

42 KOH - 7.46 7.50 7.58 759 7.60
Na,CO, - 7.14 7.16 717 7.64 -

NH, - 6.90 7.24 8.02 10.49 11.17
H,0 754 - - - - -

NaOH - 677 6.81 6.98 7.23 787

56 KOH - 767 7.67 7.69 7.76 7.79
Na,CO;, - 7.40 7.50 753 7.84 -

NH, - 7.11 731 8.15 10.41 111
H,0 7.60 - - - - -

NaGH - 7.20 7.25 7.48 757 8.05

70 KOH - 782 7.86 787 7.89 7.95
Na; GO, - 752 7.62 .73 7.99 -

NH, - 7.42 7.42 8.41 10.39 11.06
H,0 761 - - - = -

NaOH - 733 7.40 7.56 7.82 8.12

84 KOH - 7.80 7.93 8.03 805 8.08
Na,CO, - 766 7,65 783 827 -

NH, - 7.54 7.62 850 10.38 11.03
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RINTOBAREEIR S 2 BH KELH) Y
b % B MIE pH11.0~pH12.0 (JREEF b
Yy Al pHI1L.0F C) TOBRKEIIPLE
T$ 5%, 4H~28B MBI B 2 MW fHE
pH8.0~pH9.0Tix, W“WihoiEiiRmoy
BEHLEIHLICHVEREEL LY, MMHE
pHI0.0lz% 5 &, 7Y EZTRMOBKE

BRECET T 5. 9N pHIL.OC % 5 &,

7 e TEHME REET B Y ARNMOER
BXKE KT %, #1UMl pHI2.0L 2 5
&, TUESTEMEKBELS B AEM
DBRFEIIRECETT 5, 56 BMMICHT

5 I {f pH8.0TH&, KEALH U 7 A8,

REEF B o ABMOBEICE SITHWRE
BEL % BH%, KEEF R LM 7o
ZT7RMTOREEEIALET T2, M
pHO.0Cid, RERF MY 7 AN, Kb+
MY AENL, T YRS TRNTOREET
SULETT 24, KBELA Y 7 Ao AR
KEOLREFBDOND, WMMEpHI0.0~
pHI2.0IZBWTKRBEFT MY Y LM, 7
YEZTIEM, KEF MY LEN (RS
U Ak pHIL.0E T) TOWREIRAL
BFT¥54 KBED) 7 ARINTORLE
X, 28HMMIE D HJ|LL DI LABOLR
%, 840 A M i B 7 5 W M 1 pHS.0O~
pHI2.0 (BEEF +Y» A1 pHIL.0FT) T
2, A L7 T ousimiE e es6 H il X
HDHEREIBETI- 2@ ohs,
2. BEOBRMFRICOWTIF = — VN
ODBEE»SHAD L, WM MHPHS.O~
pHI0.0DEE T, 1 HHBiIcBWT, 7
YERZTIEM. BEERF MY LS KR
AT LEINTIE, RINZMREED LN,
F-4B8~7HMBICRbE, WHMHE
pH8.0~pHI0.0lc BWTHAH L -3 XTo
BETHERMFBEI DO ONEH,. 4AMY T
B pH Ik > TRE 2, HIL, #HMH
pHS. 0TI ABILF MV Y A FMOBETH
h, #IME pHI0.0TIZ7 Y E= 7RO

BIZEMEIREED SRRV, LarL, Pl
i pHY.0TIE X T DI Ciltmxh B A2
HOHND, 21 TIE, MW pHEICE »
TREY, PYWHEpHS.0TIXKERIES +Y
v ARME R F BT ABRIMOEEIRT
hEIZED S v, 280 K TIX MMM
pHI10.0T/KERILF b ) = AFIMO &I
HRFBDOND, MWMEpHIL.0DRET
2, 1 BB WT, 7TXEZTEHEM K
B MU AR, KEELA ) Y AT
MBEIrBHOND, 4 BHM T, #HL
23 RTCOBETIRNFIRIBH 5B,
7 BRI 7T e TR 14BHi T
T YESTIHRMEKET MY A RmMOBE
IRMEIRARD Sh v, FookEE
EMOSHEIEFMERBED SN B, 21H
~28 A CIEKEBRILF MU 7 AEMOAIC
WMz E»ZDH b 5, MW pHIZ. 0D
ETH, 1H~4HMBIZBVWT, 7¥E=
THSI, JKEMEH ) 7 LI THME) R A
Hohb, 7TH~14HMMTIE, KEBILAY
T AEMO BB RS BD OIS,

3. EEEINCE B aF = — iR AR
IR#EE Amax. (nm) DELEFMIIEIZD
WTIE, ARAKDOARTOTRERBARILEE
Amax, (nm) OREEMADENICEL T
ERshahd Lk, BIb, HEAkOH
TOBKFIHEE Amax. (nm) &, 1B~
BB TREEEIILALZDLN
v, 2IHMBTRERM~KE(BTL,
ZD#HA M F THRXBILHE Z A max.
(nm) FELALERLTH S, BERME
3 a3F=— VB CRMHROBD bz
bons s, 1 RHMIZBITAKERIES Y Y
L & 2 ¥4t pH8.0~pH11.0, BB
+ b)Y ARMICZ X 5 8 pHS.0O~
pHI10.0, 7 ¥ E=T7HMIZ & 2 WM
pH8.0~pH9.0 3} & @ B K B UL ¥k &
Amax. (nm) OREREN~DZLIXIZLA
i, AEAMBOBRKABINER A max.
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(nm) LZEZAKTHL0, BRABRNEE
Amax. (nm) DOEMBE~DEERITILA
EhnwlEzonb, 4 BHMMICB) 5K
1L+ B T AImE KERIEA Y o AT &
% #)44 pHS.0~pH11.0, BB+ PV 7 A
I & 2 94l pH8.0~pH10.0, 7 ¥ ¥
= 7RI & % 981 fH pH8.0~pHI. 0D &
DO/AENHEE Amax. (nm) ORERM~
DEELIBEAEED LY, REKMHD
BRAFNNFER Amax. (nm) &IZIZEBETH
A0, BABNERE Amax. (nm) DM
WBRAOHEBIFLALRVWEEZ LNB,
7 B BT B2kEIEF B ) T AR &
% #){4 pH8.0~pH11.0, KELA Y A4
whn, REEF MYy AEmMIC & WM
pH8.0~pHI10.0, 7Y E=TiHMIZL 5%
0 1f pH8.0~pHI.00 5 & o It KR AL 3k B
Amax. (nm) ORERB~DERIZLLIE
HBLDODKELRELTIIR {, HEAHM
DI KB PFE Amax. (nm) EIFIZRABKT
HH, BAFILEE Amax. (nm) OBMK
RADEBRIFIEALRVEEZLNS, 14
HIC BT 5K b ) 2R IMc X 580
{34t pH9.0~pH11.00 3 & 0 I KR ILH &

Amax. (nm) OERIZEAELEDONT,

Rk O RABRINESE A max. (nm) &
IZIZEBETH B 72, BRABPHER A max.
(nm) DFRMBEANOEEIZITEALRWE
EXoNbD, ZLT, 21IHMBIC BT 2K
L+ bV &M & 290 pHI0.0~
pH11.0, ABR{bH Vo LM KBS MY
7 AEHNC & % #M{E pHI.0~pH10.0, 7
YEZ TR & 5 AHE pHI. 0D & D
BABINER Amax. (nm) 3, BEREAN
KELSERLTVES, HAKMBOBEAR
kK A max. (nm) b EFERBAERIIK
ELEMRLTwE LD, BARINNEE
Amax. (nm) DEMPBEANDELEIZITILA
hwiEzbohd, £, 28AMMICET
ZABMAF MY ABEMCL MMM

pH10.0035 4 OB KRR A max. (nm)
L2IA M E RBOBE T, RARINEE
Amax. (nm) DFMER~OEEXIILA
LhwnkEibhd,

4, BERMCEIZ2aF=— LHMMEODE
pH DO EAL & AW E A max. (nm)
DEAICDWTIE, BARINEE 1 max.
(nm) OEEREMA~NOKE LBITHTEaF
= — VB O # pH 1E06.238, Lo stk
E~OEALRSHS, W H B R U9 pH fi,
ML EEOFBICBYT—RL, BRRKR
IR Amax. (nm) O%E{E, aF=—n
MO pHEERICL Db DTH S LED
bLid,
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