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Transported Metal Ion by Crown Ether through Liquid Membrane
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ABSTRACT

In transportation the amount of metal ion by crown ethers, dibenzo—18—crown—6 were investigated
using ultraviolet spectrometer. Transported the amount of one valence metal ion as K* and Li* was
not so much. On the other hand, two valence metal ion increased by dibenzo-18-crown—6, which means
that the lonic charge and hydration of two valence metal ion affected the carrying ability of crown e-
thers. The carrying ability of dibenzo-18-crown—6 was, therefore, adequate for two valence metal ion
as Ca’* and Ba’*. It was also suggested that transport metal ion by crown ethers, which is related rath-

er the catching ability than the selectivity of metal ion.
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Ca** o) zAA: 43K 524U, HE
53 599 Axo Aejdielr T o
&g 3l AMAo] A E WA ETH(1A4).

3T, 328 A4 JE9 F4], 183 AE
23} 59 718Hql APl 83 d¢E 73
3l ¢l& protein kinase C7} Ca®*/Qlx] & &5}
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5 e} (5-8).

ole} zo] Aej@Atel] F88 QAEA 2gEhe=
T4l &L FE o] channel ¥ A|¥2Hg F3}o
A EWR o] 57} (9-11).

&8, crown ether:= i8] 17} 9 27} &
o]z} A Aty dHA slrp(12). 2 o]
E£74$ mediator® o]43}4 "—‘iiﬂ‘l??%l 3 2| ARHA
oA FHez I 75 S AYsle Alxrt 3
atodz gir}(13-15).
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Dibenzo-18—crown-6(DBC) 2 tris(hydroxy—
methyl)amino methane& Sigma Co.ol|4 7313}
t}. KCI, LiCl, CaCl, - 2H,0 ¥ BaCl, - 2H,0 59
Zdro] 22 Tokyo Kasei Co.& AHE-3llr}. Picric
acid, dichloroethane®} chloroform& Aldrich Co.
ol A F4iatdct.
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AAeHe T FEol9 ol Fig. 14
gehd Ud 3% olestel A¥e Bt
Aqueous phase 19 AL 20mM Tris buffer
(pH 7. 4), 25mM picric acid¢} 10mM F&o]&o]
2g5o] ¢jr}. Liquid membraneFolE 1004 M
DBC7} E¢] glom, aqueous phasell o= 20mM
Tris buffer(pH 7.4)2te 2 FA = o 9lc}.

Aqueous phase 1 ¢4} aqueous phasell 9] 7
4-0)%-2 picric acid7} F401&3% S A=
A o434}, & aqueous phase I o4 pic-
ric acid-metal ion2] #W3}e}S UV spectrometer
(Uvikon Co.) & ©]48} Ape=2357nmol| A ZA)3}
o 37}5sdch.
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Fig 1. Digram of U-shaped tube for the transporta-
tion of metal ion.
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Liquid membrane2 §8t 450|289 01§ AS

DBCE 27} 9 17} 240123 3 Ashe 472
£ 747 9icd(12). Carrier® DBCE A3 4%
g Férolo] HAE §3F A7busle| @ o]
% H3lE Fig. 20| Jepliglch. DBCx 89
7¢] 483}# =t} 1222 aqueous phase 1
o 4}¢] picric acid9] Fame F&o|&3 picric
acid®] Aol o3 FF= a2 5 5 Qv

Fig. 2014 Ca’*, Ba?*& F o]& 2% aqueous
phase 1 ¢ll4] aqueous phase I 2 &2 olFES
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Fig. 2. Time course of the change in absorbance of
picric acid by decreased metal ion—picric
acid, Ca®, Ba*", K* and Li* from aqueous
phase. [Metal ion]=10mM, [Picric acid]=
25mM, [DBC]=1004M.
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Fig. 3. Calibration curve of picric acid in tris buffer
(pH 7.4) solution.

Table 1. The amounts of transported metal ion for

30 min.
Metal lon size(A) Amount (?f transported
metal ion(zz M)
cat 1.09 287
Ba®™* 270 26.1
K* 2.66 130
Li* 1.20 143

F&ol 29 7] % F39} FAV} ok F o]
az7)7k & ol2dsE F3EI7F AUA f71 el
M 27] o]8$-22 aqueous phasell |4 &5 7]
Asictz A= 53 171 F4ol&e] picric
acidire] o] FRE ¥ AL 7|54 DBCe
17} F40129 Aol st DBC7} aqueous
phased] = F&0)e3 o] o} A + 7
g Folgty Aztgct. a2j2g DBCr} g4l
Fgstedle 27} o)o] At & 4
Liquid membraned %3#j4] DBCedll 2|3t F<ro]
29 o)F4E Fig. 38 o83l Fakglom, o]
Table 1o vJelggich. Table 1 vtehd AAY
Ca**3} Ba?* 9] o)Fe 79 e & ZAeth =
g DBCell &J& 3089 2434 4719 F50
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Fig 4. Effect of dielectric constant on dichlo-
roethane and chloroform affected Ca®* trans-

port.
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27} o]& &4 o] =7} o Ca’*3} Ba*
o] Ag] 7L olFFg Mol I AL 24t
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Fig, 5. Effect of various Ca** concentration in DBC.
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Crown etherfte 40|29 £ ZaA o).
aefv} carrier249] 715& $3sl7] HaiAe £
23 gels dshe AL giolof gt} o)F ¢
ot®7] $JshA Svj2 A ohE #57]E5 7+ phenol
% anilineg o]§3t 2AIZ A3}E Fig. 60l e}
Yotk DBCE Ca?t e o)%-ate] w2 absor—
bance?] Z7}& Bo{F ubdHol| phenols} aniline F
24 B35 picric acidithe) o]%atz} 7+e absor—
banceg etliglt}. ©]7& OH7|E 7= phonol
ot} NH7|E zt& aniline& 24029 carrier®
A9 715& FE 5 LS o)

ool Atz Re dF g FF Cat e o)F e
carrier® dibenzo-18—crown—-6°] 33l Ao 2 &
At wehx AZ FEo] & o}FA7)7] 9
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£33} 7] ¢ki 433 (hydrophobic region) ol 4
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Fig, 6. Effect of carrier on transported Ca®* in DBC,
phenol and aniline. [Carrier]=100u M.
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Crown ether$-¢] dibenzo-18—crown—6& carri-
er2 o]33te] HAtE Fajrje] F4olL9 o)F
& picric acid¢] absorbance® ultraviolet spec—
trometer 2 A3l Hrl3ledch. 7 243 dibenzo-
18-crown—6el] 2J§F F&o]2 9] 0|58 27} T&o]
o] 17} §40]2 Bohs o g}, o]A o] AHodj
HE ol Foolee asluchy ol gstsh 4
3} (hydration) &) od&ke- wkgir}, o]71e 18—crown
67} Ca™ol &3} & 27} o] e8] Sl Hgsich
= A& 9u3t}. =§ dibenzo-18—crown—69] <
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