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ABSTRACT

Metachromatic properties of admixture of thionine and methylene blue(MB) in aqueous solution and
phospholipid bilayer membrane have been studied by absorption spectroscopy. When thionine and MB
were mixed, new coaggregate has been formed because of MB was redistributed to thionine aggregate.,
In phosphlipid bilayer membrane system, the highly concentrated thionine was easily formed the
coaggregation with MB moiety independent of MB concentration, and absorption band of admixture
were more transferred to short wavelength than aqueous system. In monomeric thionine concentratioh,
the coaggregation band was observed at the middle wavelength betvs_:een the site of monomeric thionine
and the site of dimeric MB in the presence of lipid bilayer membrane.
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Fig. 1. Absorption spectra of thionine and MB in

aqueous solution at 25C, pH=1.5, a: 1 : [ thio-
nine]=1.01x10"° M, 2:[MB]=1.01X10"° M,
3: mixture of thionine and MB, path len-
gth=1cm, b : 1: [thionine]=2.70x107* M, 2:
{MB]=1.28% 107" M, 3:mixture of thionine
and MB, path length=1mm.
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Fig. 2. Absorption spectra of thionine and MB in aqueous solution at 25 : 1: [thionine] =2.91X 107M,
0, 2:[MB]=1.28x10"* M, pH=11.0, 3: basic mixture of thionine and MB(pH=11.0), 4 : acidic mixture of

thionine and MB(pH =3.0), path length=1inm.
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Fig. 3. Absorption spectra of 1.65X107* M~thionine
and. 3.08X10M-MB in the presence of
phospholipid vesicle at 25C, pH=7.18 ; 1 : thio-
nine only, 2:thionine+MB, 3:1.84x107*
M-lipid, 4:255X 10" °M-lipid, 5:4.08x10™*
M-lipid, 6:7.14X10"*M-lipid, 7:102x10"3
M-lipid, 8 : 2.55x 10"*M-lipid, 9 : MB only, pa-
th length=2mm.
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Fig. 4. Absorption spectra of 1.65X% 107 *M-thionine
and 1.28X107°M —MB in the presence of
phospholipid vesicle at 25T, pH=7.18 . 1: MB
only, 2: thionine only, 3: thionine+MB, 4:3.

06X 10™*M-lipid, 5:2.55X 10~°*M~lipid, 6 :6.
12Xx 10~ *M~lipid, 7:8.16 X107 *M-lipid, 8:1.
22X 10 *M-lipid, 9:2.04X1073M-lipid, path
length

=1imm.
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Fig. 5. Absorption spectra of 2.30X 10 °M-thionine
and 1.28X107'M-MB in the presence of
phospholipid vesicle at 25C, pH=7.18. 1:MB
only, 2 : thionine+MB, 3:3.0X 10~ *M-lipid, 4:
7.0x 10™*M-lipid, 5:9.0X 10 *M-lipid, 6: 1.2X
107*M~lipid, 7:thionine only, path length
=2mm.
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Fig. 6. Difference spectra of 1.65X% 107 *M-thionine

and 3.08X107°M-MB in 7.14x10™*M-lipid
vesicular soln at 25C, pH=1.18:sample
cell =lipid-t-thionine+MB : reference cell follo-
ws, 1:lipid vesicle, 2 : MB, 3 : thionine, 4 : thio-
nine-+MB, 5: MB-tvesicle, 6 :thionine+ves-
icle, respectively, path length =2mm:.
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Fig. 7. Difference spectra of 1.65X 10~ *M-thionine
and 1.28X107°M-MB in 6.12x10™*M~lipid
vesicular soln at 25T, pH=T7.18:.sample
cell =lipid-+thionine+MB : reference cell follo-
ws, 1:lipid vesicle, 2:MB, 3:thionine, 4:
thonine-+MB. 5 : MB--vesicle, 6 : thionine-+ve-
sicle, respectively, path length=1mm.
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Fig. 8. Difference spectra of 2.30X% 10™°M-thionine
and 1.28X107*M-MB in 9.00% 10~ *M-lipid
vesicular soln at 25C, pH=7.18:.sample
cell =lipid+4-thionine+MB ; reference ceil follo-
ws, 1:lipid vesicle, 2 : MB, 3 : thionine, 4 : thio-
nine+MB, 5:MB-vesicle, 6 :thioninet+ves-
icle, respectively, path length =2mm.
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