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IHTHERR DE & EBHIZHTLIR & L TORBECBROBRIEIIBEI N TWS &3
WZ., ZEHBMIIMEREEE L TRBNICEETH 2., BHYWHEHOBHESUIED
HOBREREIZA F O RIPECEBMEIEZIIUD & L THE BN B I
NDHAWSNTNDS, 4 KT WE EBEE. FEmMEE T3 Smte &
DX, KiskN S DO EMEDHE &2 DR BERI: B OBRENNLETH
%, ZOXDpEHEMEIZEW T SEHZER L TT D 72 0ICRIKIR S 257 A
MHd, THE. KITEC D GOBWAEBEE (RIKR) & INEHEAE 2 DK
(M1 E42) 2MA80E. M1 EAEMETIIMERED. AEMEEME2 TR
BHEBENMTON, BREL THMMEME 1 DSHE2AGHEEEZT L THE I N
5, COBEEZAMIITIRD 20T, REBIZIZIZ < DEHEEF v+ ) 7 — & L THE
EME LB OSVWYENTEIN TS, 0D, INS50EEEF Y7 —
BEEBITIEN TS, ExE NEJOEVIRIEBERESVENEZH->THD,
INzeFr)T7—EL RIKBIZLDEEFEDE XEMNHE I N,

WA A2 AW EGERONF v ) 7—0OF % Table 1 1IRT ™, pBES N 59E
ELT, #RB1ANLN 0, Zh, FL—FRARICEIDDENEI N SITD
NTEIENS, REBENORRANBES THo D THSH, AEMESE L TIL.
Hgl: (BFEED . TAOYRYTUE) Y TI/B (P /BIATIL. N—X
SVUANT I ) T BEEY XILATR XJLAFR "RNHSE, F
7o BEERY, ZERE? . —EEER? 0L RBKAKOE XS, ROITIE. &
FE., BERBE PN OWKEEREOMENH S,




Table 1. The permeable specics and carriers

Class Pcrmcable specics Carricr

Gas 0, Hemoglobin
NO Fe?*
Olcfins Ag'

Acid, Basc Acctic acid TOPO
Eicosahcxacnoic acid Ag'
Guanidium thiocyanatc Benzo-crowncther
Mctal ion  Cu’ Bathocuproin, Thiocther
Na* Stearic acid
Cu®*, Ni** Zn®*
Ranthanidces EHP
Actinidcs
Alkali melals
Alkalinc carth mctals Crown cther
Ranthanidces
Actinidcs
uo,™ ENP, TOPO, Tertiary aminc
Pt Tertiary aminc
cd*, cr® Tertiary aminc
Quatcrnary ammonium ion
Others Amino acids Quatcrnary ammonium ion,

Monosaccharides, Nuclcosides

Nuclcotides
Polypcptide, Prolcin

DNNS

Lipophilic metal complex
Crowncther

Diphenyl boratc

DSD
Acrosol OT

EHP: di-(2-cthylhexyl) phosphoric acid
TOPO : trioctylphosphincoxide
DNNS: dinonylnaphthalene sulfonic acid

Tertiary aminc : trioctylamine, tridodecylamine

Quaternary ammonium ion : methyltrioctylammonium chloride
DSD: N,N'-distcaryl-1,4-diazobicyclo(2,2,2] octane

Acrosol OT : sodium di-(2-cthylhexyl) sulfosuccinate

L)

)
b)

c)

RAKRE D fd 4R

SHAWNWSNTWDEREKBEIIKEL 3515,
INIV 2 WEAKRE (bulk liquid membrane)

X FFRIRKIE (FRIK{KAE) (supported liquid membrane )
FLILHKIARRR (emulsion liquid membrane)

Source Receiving

Bulk
liquid membrane

Bulk liquid membrane
wilh carrier

Microporous  Liquid membrane
Support in pores Supportcd
: liquid mecmbrane

Conlinuous  Liquid

phase membrane )
—— Em_uISI.on
receiving liquid mecmbrane
-_n
. phase
IFig. 1. Classification of liquid membrane




a) IN)b o RIKRE

BAE S 27 L& L TEROBIBARBDIL, Figl KRT/NIVIEERTHZ,
DIATALATIE, BROWMAMNEL EH2ITERKERBERE LS, it
IRRRE T QBHEMEN MR I NT, EMEICRERD LD, HRBEN,
Ll BEMAMHZOT, ERETORBHLZERICIIAMNTH D, AWRITZ
DIATLZERHWE,

b) XHFRIRIKER
PR ABERSILER D FIREFFREL TEOEARICABBHEZSRSE
mRNC KA ZECE LR TH D, NIV RIEIRE DRI LN,

c) FULRYEIKRR

AR AR A B84 S KM 2 FLAE R (FRRiEHAD 2 AV ( water-in-
oil, WO BIT<)VY32) . ISITTNEH 3DKEPITHE DS /- water-in-
oil-in-water (W/O/W Bl) ZHI <IN I3 >THb, 97205, LR Z2ZOHEEAME
MH KA ENKARICER E N/ TRIKIE Z ML L. BRI T KA 5 KA 8
EEND, CNRBEMERSIZD ORISFEESBEEICKEL, FLRENEND
T, BN I W, LALAENS, EAROERIIIHEDOLWTENSD ., £/2BH
e DT, ¥OFEDOED WOW BIX)Loahs WO BRI
W2alZznRESE, SSRGS KBERBBEICTHIEZLENDS. X
FRRIRBE DR EMICHMENH S,

2)  WRIAREERX D FEN

a) Z®#iX  (Passive transport)

CREFX U T7—2ALBEWEETH> T, M 1HOAITREKEICER. L
HMLUTH2ABENT S, ZOHMILER TIIHKMENEOBEKRHENDIERE, I
R (AT OFMEMBOBINEE) OEICL > TRRUAFSN DA, HLH
BRESYE L > TR EAEENZVWOTRERIRIIEICEMREDETRE S,  KILK
LI O THREIND,

Table 2. Classification of liquid membrane transporst

Class Example of transport
phase | organic phase II
phase
Passive Al — =y o s Tranport of carbohydrates
tranport
Facilitated v C o Carrier mediated transport
transport Al — - A2 or Oz, NO and Olefins
™ AC 7
Counter Al ~ BC ~ A2 Transport of metal ions by acidic
transport £ - “ carriers. Transport of anions
Bl AC 7 B2 by quaternary ammonium ions
Co-transport Al N v C |~ A2 Transport of amino acids, alkali
P 3 metals and alkaline earth metals
BI N ABC ey e

A:Permcable substance, B: Co-substance, C: Carricr

Al1,B1 : concentrations in phasc |
A2,B2: conccentrations in phasc Il




b) {EHE#iX (Facilitated transport)

AEAICF Y U7 —2MA % &, HREMEITEBIICID AN, HEEY
HEGOHEBIZMATHF Yy )7 —LOBREROBENHDDT, MEAOHEIIZD
RIEFEREEINS, ZOLD WXL, —RIEERZE EIEIEN D,
NEJ/DE>ZF¥ VT —LT5 0, DEEME ™ © Ag 2&BxTFL >, 7O
ELREDT IV ANTBREEREEIN., TIVLT =T IhRBEMMNSD

DEERIEAVIRET H D

c) xt[Al#i% (Counter transport) & d) Mi%#i%E (Co-transport)
ZEEHE IR ERE TIIMEITBEOS WD S EWANTBEORICL > THh

EINDN, BEENLELLZDE, MEIBHEINLZLTZD, Table2 DEHITH 1

EH2ICTA, BORBFETHEEEEZXDE, MHEFERT >y ILDEIR

u, = RT h(A2/A1)
3 RT In(B2/B1)

I

T&RINS,

FEIRETII L =1y THBDT. (A2/AD = (B2/B1) MRILT 3,
e >p, >0, 705 (B2/B1) > (A2/A1) >1DEEBIIZTDBME
AR THZASH I ABEL, ZOHKBICHEI SN TAZZOBEIZES 5
THIPSH2ITWMEIND, BTHL D> L >0F—bDE (A2/A 1) > (B2
/B 1) >1DEZTRZANREARICHK > TH2 NS 1IZBEIL. BIZAICHKE X
NTHINSH2ANREEIND, COLIITRIHRMNS D1 4 ik 25 H &
L7ctik zxtlaiE & o, RIFRD., RIRBEHED A 1 = X L1032 DXtz

LDBDTHD, ZIT, RMHEMMSBEHLEHNE ST AA 2T O F R
—hAFAFZHDZNRT CF R T ZA D EIEL,

M 112 A, BAET B2 NOEHZBE N ELANE2 NRE
AR S > TH#HE T 2B S EMINE@wEL N D,
wtflEkiEE LT, Moore & Schechter 13 Fig. 2. WIRT D78, AT7 U CBEED
BEDRIY ) — VORKEZREAN, FRUDLSA L O&#HEERLET. TOH
o ZAFTULEENFYUT—ERD, FRUTLAF L EKFEAF L ENFY
7—EDHENDRIEBZEERAL TS,

PHASE | Z

3

=
E
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2 | I
@ oIl
2 60} s 1
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E
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192}
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Time (h)

5 ; ® 5 m
Fig. 2. Na’ concentration as a function of time

TR, FRUTLAA 2S5 1 NEIIND EFEFFITKFES A I3 1
M52 NEIEN D,

3) AREETIVE L TOHRKE

HERMEEMBEO RN TEBNOE L III A MMETH S, TNSREITAFTA
CELTHETOEEAA IR0, BHO pH XD A RMEZEILE
SEIIHBET S, COEDIIINSDHRXEEELDZRE. T A AMMHEOEIEIC
BAHFAMEY YT —, XAFAHEMEATET A MEFY U T —2HNS T
LIZKDAIREL TR D,




FREAW AFCHEMEATHSTY I /BIL. &WpH TR7=A 212, KWpH T
WEAFA TR0, TNENRHEROF v U Y —IT K D EAERREGRXENIREE 25,
INSEGNICDBEZITOR DL D EERLBREKE L AT LR, BHITFr )T
—ZBRTZILICLD, MEDRH, ERWEE, ERE#XZE, WD EK
BREBLUDEBEEZRE T 5 AT LAIIUCASI NS LD ITEH T,

RIKRRE S 2 T LFBACHLFI R D BEFE E L TEM D TR, IR % £ KRS
DETFIELTEMEFIIZHRAINTNS *,  H&HEEMEIZ. FREOSGH
RO EAEPRURTF R EOHEF Y U7 — L EEEKRERR LD,
BEHEICE D TERINSGF v >R EZRBLEDTOEBICKDEZEBT 5,
O, BEFY 7L TERTA2EAECRYRTF R ERBEYE & DR
DYWL ERIZAHEAER EALARRIEEEREOME S EITI > TEL W RIEN RS
IND, AREOHEEBTIIRENOF v ) 7 — L OMEEADRER, WEnlHEs
18%, Fiz. RUT7I20LDIC, BEOWRMAD ERESTT DI LK, EHNE
WZEAELTWAHEEHHD Y,

o T, B S EHBEMEEOHEEREZMRT DI EITEBITERDDH
D, WIKENFIHTE S EE T,

AHRRIE S 27 L (Fig3) ZHWVWEEAMRZKRMNT S E. ROZEHN S S,
%1 BRI A RBEE Y E O 5 B R T AR T
a) HAEMT I ) EBEOWKEEHX, b) EXFP 2, BRI VRGNS ERY S
COBRRMENE, BIY ) BEEERALIZEAYICOERETH#. 1525
B2WITERRET )N ZEH LI EKR Y OEEEHELOBRERLI-DLDOT
a) MARICHBIIZ YD) D RUBELEYDEEHE. b) KBS AT LERWE
AT 22 EREREDHEER, IIDW TS,

@B1ES) Q2

U U B

Fig. 3. Schematic diagram of an organic liquid membrane
system. (1) phase 1, (2) phase II,(3) organic phase
(4) spinners, (5) magnetic stlirrers.

i 1X % B3 Residual ratio (RR) (1) . Transported ratio (TR) (2) DfE % HWARETL /=,

Cu /Ci x 100 - (1)

RR

TR Cx /C x 100 - (2)

- IT. G lBY TN oYEE. FLT C RU Ca i3t BRSO T NE
NA1. 2128359 TIOBEZRLTNS,




818 MY X/ BOx

IR % AW EIEEROMRMEINIILBA A 20N, Fe, Gbems
LT 72 /BB aHEEZRF > TS OHEmEME L L TEI<HWLNT
Wa, 7IENT IV RENVRFINEERE, P pHTRT > EZDLAF A
B O(NH) EANVEFIL—R7=42 R (CO0) 2ED, FHTI /B (NAA) O
BETREA A2 (NHR-COO) &785%, ZDA AT pH OFLTT7 A BIZH L

FALRNIHRD, T3/ BOWIAREEIZBL T, Behr & Lehn® O EERHIZREFFEA 3 .,

HNFAIEF Y U T =THOAFTHN FUFTFRNT TG AR NELEGT =2 VA
DT 2B, T A MFYr VT —THZP /) ZIINF TV AR BAF >
KEONFALROT 2 JEMEEIN, TLTINSO&HXIBEIBRICY S o7
BIETHD., WEEEITTIET A LB DINIHNFA L BICT 2701058 EE (0.1
MHCD 587 )L/ (0.1 MNaOH) O&RHZLEE L, D AiEEL T, 73/
HROANWERFUINEEENENN LI, ZZAF)IUMEL, 7=ZA RIS HhFA >
RN L TEHEEBASMTONZ ", LALAMNS, INE TRIKEEXICHWTY 2 /&
RUOZDOFERIIEAEENBNSOSHNSN/Z, LML, BKMENE <. gIcEE
PERERZFFDEAMET 2 VB BAA) IZEKICE > THEERMHADMBATSHD, A1
ICHERHMETHDICONNDS T, RIKEERERIXICN T 2mEIIEA LN
. Haton® 1339— 2 —ITFNAFIINZIVEINTEFT )DL (AOT) 28381
VA HATEBTINFZ D OMMEREITV, KMEDpH 2ME<L22513E, DEDIED
EREHVETIZEZOMBBRIEKRT 5 L &R,

ERIEEIXICH VT, NAA EBAA S TR 2B ERT, TOMBSEEERL DS
HICRRLTWS I LG HIBEASNEIETHS,

IO EERIET A2HMNTEAFTIE NAA & BAA EHZEEZETIIVEE L T/NVLIER
KRS % WL 7=,

BAA ELTT7IF=> (Ag). BEAFT> (His), AI=F> (Om) ZEHAWE,
EERTHWETY I JEEII2 T LA, WmKIEEERT 288MI3700FK)VA FYUT
—i3 AOT (Fig 1-1) ZHW/=,

CH,
CH,
CH,CH,CH,CH,CHCH,0COCH,
|

CH,CH,CH,CH,CHCH,0COCH-SO, Na'
e,
CH,

Fig. 1-1  The structure of sodium di-(2-ethylhexyl)
sulfosuccinate (Aerosol OT, AOT)

W1H pH ICKFT BT 3 /B EKERT

7 3 /B pH IZX D ERBRIVE(NT D, £DRT% Figl2 \TRd. 73/ BEOAIV
REF D IVEORMMER (pKa(COOH) BIUT I /#HDOZH (pKaNH)) dThzh
BEF2E9THDY, XSEAWVSZ BAA @ pKa % Table 1-1 IR,

pH1 TIZHIIARFIIHIT-COOH B —F. 73 /HIT—NH, BIZ/2578 NAA
DERBRIIBEELE +1. BAA DTHT +2 &£755,

pH2 TIZHNRF I IEMNFIF 50% ML TS/, NAA TIRBELZ +05,BAA
TIRBELEF +15 £725,

pH3 TIiZIE NAA DAIVEFIIVEIIDR (#)10%) 72255 (-COOH) AATFEIEL

NAA OIEKREBRIIBBELE +01. BAA ODZNUIBEE +1.1 &35,




TDEIIT, Arg IFBWERMEDORBHASHZ DT pH IIIHE VX BINTEFD pH

Table 1-1 The proton dissociation constants (pKa) of basic amino acids
T, WFAAAKRELTHEET 5,

Amino acid pKa, pKa, pKa,
— BLED#HRED EIC BAA DRI DV THIIICRITL, & 510
Arginine 1.96” 9.02" 12.07 (guanidino) ’ ) a2
Histidine 1.96” 6.12(imidazole) 9.07" L7
Ornithine’ 1.75Y 9.14Y 10.67( € -amino)

The temperature was 25°C. a) carboxyl group ; b) @ -amino group

*ref. 41 ; ** : ref. 40
F2H  BAA BXIZBITEF ) T —DBEKENE

pH3 DZ&MHT Tid BAA DIEKRBRIT +1 &2, 724D AOT L&EL
+2
BAA S 4= - -
g GL. WRIKBEEEKRT 2AEBEBITT5LEX 5N %,
"
e & QC O O
SN His
" LY =
9 e L g - \\' 100 - =1 100 E
1 1 1 ] 1 §
1 2 3 4 5) 6 7 E’) - 3 - E
pH '§, 5 é
Fig. 1-2 Net charges of BAA and NAA at various pH conditions. E g
pKa values of carboxyl and amino groups of NAA are ;g 60 [~ 4 60 &
2 and 9, respectively. “ g
e /0/0 5
o 40 4 @0 <&
E GosyioBicH o B
E O & %
pH4 ~ 5 Tid NAA DIERERIT 00 BAA DZTHUL +10 THS, pH6 I/2d L 2 20} 420 3To
- 5%
His O 34—V EOEMNTD b ARRDEL (135 —IVED pKa = 6.12) ©. 22
0} -9 o 0 ; .E::
His OIEKRBRIIHEE +05. D BAA OFHUT +1 &725., pH7 Tid. His DIF R TP EA W e it . 4 5 3
o LR R o6 b~ e e e 6
BREAIE. 12T +01. D BAA DFIUMKR +1 &7325, Time ( br. )
< N = S " Fig. 1-3. The time-depcndent transport of BAA. The initial concentrations of
Om D e-73/ g@ PKa » 10-67‘” T, PH 11 MJ:@ pH TLJ%UJIED}R%%@L&L& BAA in phasc I and AOT in the organic phase were 1 and 4 mM,
T 5 IS respectively. The pH values of phases I and ITwere 3 and 10,
-1 &i2d. Fe, Arg TR 7 Z2INHD pKa V& 12.07‘” & BHTEH<. 01 MNaOH respectively. Both residual and transported ratios of BAA are plotted

against the reaction time.

IBREDRTINAVETHID TEDERBRD -1 &85, ® Arg O His © O




ZFIT. M1 &#H2 @ pH Z2ZhENn 3 £10 &L, AOT4mM ZHEABIZINZ,
BAA OB ZHRR/Tc, HMEIOBEIT 1 mM L. BEYOTH LIZMA 7=,
Fig 1-3 TIZRICHF RN LREEIDZERIIZIE Residual Ratio. RR(%). AfIiZId Transported
Ratio. TR(%)%RT .

Arg 13 4 B, M 1S, IXRTHBEBITLZ. —F4 His ® Om T3, 6M
% THH LI ERFEL . His @ RRIE=#) 10%. Om @ RRli=# 40%). F7=
AHAEZIT LT 1 2 S 2 NORIERIZHA 1 ) SEHEAOBITRICKTEL THIL
7o TIT. AOT DIREZZ(LIHE. BAA OBEHEINOBITHEZHNT=,

100 |-
'
2 a0k
= 80
g
<
<
M gp j
5
9
2
< 40 —
—
<
=)
9
&
20 55
L )]
N by N
| | | | | |
0 2 4 6 8 10
AOT ( mM )

Fig. I-4  The effect of the AOT concentration on the extraction of BAA from
phase I to the organic phase. The initial concentration of BAA was
| mM. The pH values of phases I and II were 3 and 10, respectively .
Data were obtained after 6 hours of reaction, The residual ratio
of BAA was plotted against the concentration of AOT.
@ Arg, O His, © Om

Fig. 1-4 13 AOT DREIZXHL. 6 RIGH#D RRIEZRT, 4H1 & 20 pHidEN
TN 3 & 10 &L, Ag Tid AOT 2mM TY TIZ RRIENHK 5% LiFIT2BEH
MABITLTWS, His 13 #25% 0m T3 45% 4 1IZ5EFEL TV 5,

I SICACT BEZEMEE S & His BLUN Om OFEHENOBITRIIHEAL 1I0mM T
i3 His 1d 100% AHEAEABITLIZ, —4. Om BIDRBETHMHELIZ ¥ 20% FEFL

o
o

UULEDWERNS AR TH 2HBHENDOBITL T S Arg>His>Om DIETH -

\

7=. TE5T. BAA @ AOT ~OBFIWEIE Arg> His>Om DIEIZIE S 725 TWD Z ATHIEH
|

$53H1 BAA DENXITNT S pH {KFH

1 BIRU72RRIZ, 3FED BAA 13 pH OZEL TERBRNEILT S, 1D pH %
1 ~ 72 EZ{LSHE. BAA OEXICHT HZEEHF/, #H2 D pH 13 10 &L,
Fig.1-5 TI3BEHIC pH . MEAOLEREGRNTIZIZNEN 6RFRIRINED RR%) BLU
TR%) ZRLTW5, BB LY AT OMMRERZNEN | mM. 10 mM THo
s

EWRBHMN +2 ~ +15 £725 pH1~2 TIZ3FD BAA 13 100% AHEHABITL /=
ERBRIA +1 12725 4 D&V pH TIIABHEANOBITRICENR S, pH6 ~ 72
Tid. His & Om OABBANOBITIZR SN -7,

pH7.2 T3 Arg 138 40% BHEMABITLTWS, Z#ud. pH72 Tid His DIER
BRI 0 L725DT, BITLHNWI ETHITES, —4 Arg & Om TIHIEKERA
WA +1 THEIZTHONDS T, AHEENOBITHICENR S,



KT, FH2 D pH & HHHEZEN L TH 10 SHE 2 N\O#EESEE Z Rt 5728 pH
ERLEZATBEO 6RHIRINHD TR%) 270y L7z (Fig16). /1D pH I3 3.

100 4100 § arlin & . 9
mﬁ MEIB LN AOT DIRERZETNEN ImM, 10mM TH>72, His, Arg LT Om D

g wof foors TR 1340 2 D pH ICBRZ < IR —E L2, TNENBLE 80%, 10% T LT 60%
= 4
£ E THhHoz,
@ sof 45
s g LAEOfER, 2 NO#XIZH2 D pH I3 EINT, H2HhOT7 > FR—FAHF
R )
& i B g ‘ 7
g w0 {o g% 42 EABIIPD BAA EORBRIGAUD2 NOBTERET 5 T ENDM 1.
3 g
E 20 =1 20 ;é E

ol 1o &5
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) S e
B gﬁ::;::;’-:——f

pil

Fig. 1-S The pH dependent transport of BAA . The initial concentrations of
BAA and AOT were | and 10 mM. The pH value of phasc IT was
10 and that of phasc I was changed. Data were obtained after 6
hours of reaction. Both residual and transported ratios were plotted
against the pH value.

Transported ratio (%) of BAA from phase [ to phase [I

@ Arg, O His, © Om
2
o 40
4— 5 5
BHEAENDOBITLOT S 2 OWHEBKROIERY (DEFRK) IcEEINhs. =
L 20f
SEBRBIIKE KSR D BORWAEE (F7 5/ -k AnoSns) HT £
SRS S B OmMMMDOBEDLEDED, P = (F24 /) —)LhOiEHAE /KA E or
S OREHBIE) T 2+, s s 10 11
Arg & Om DE DA L =R TOMRREL O @ .
g A ZIRER RO EE Arg (-4.20), Oin (-4.22) Fig. 1-6  The rcleasc of BAA from the organic phasc to phase 11 . The initial
\ L r . . o ‘ concentrations of BAA and AOT were | and 10 mM, res ively.
TIEEAERILTHD, DI EMS, Arg & Om & DAEBHENOBITROME T, Tth;;Ir\?nll?Jc o(; phase Ia\r:fas 3 and lchrat of r[])hasc rITI1 wa;ccgl?;rftgc; .y
Data were obtained after 6 hours of rcaction. The transported ratio of
AOT EDBMNDOEL>THETLHDEEZSN, Ag 13 AOT EDBRWEIRIME 2% 844, was plollcd against theipH Jalue.
® Arg, O His, © Om
TIEMRMoTz. —H. AEHEABITLERON 70~100% MH2ABITTZHZ L% :
6@%’{3‘ l/f::o ‘,
16— —17 %
%



FAHT ficD NAA & BAA & OWRIKIRERIX D LLEL

I T/RLAEL DI, pH ZHEIZEL D BAA OEXEENIRZD . ZOERIZIEKE
FIOBARL TWAB I EMHSNIR Sz, TOXIRBRIMDT 2 /BEIZHL THRK
DILDOMEIME, FLXDNAA ZAVWTHRZ, 1O pH %21, 3 LT 5 &k
SRR OEIET — 4 % BBA DZNEEHIT Table 12 IZE DK, TITHIZ2 D pH
210 &L, BB LY) ACT DWHBEAZNEZN ImM. 4mM &L, RPDT—
Z13 6 RIS ED RROOME BELY TR®)ME Z~T. BEIZ, BAEDONT A—F&
U TIEKRER 0 DEZORERE (BAA TIHEAMENFEIRE) Ot @2 55 L 7.

Table 1-2. The transport of various amino acids into phase Il through
the organic liquid membrane .

Amino acid pH | (phase 1)  pH 3 (phase I)  pH 5(phasel) log P
RR%  TR% RR%  TR% RRY  TR%

Glycine Gly) 87 13 D 0 100 0 -%.03
Threonine (Thr) 87 12 92 0 I 0 -2.91¢%
Alanine (Ala) 78 19 86 13 97 0 -2.74
Valine (Val) 21 71 53 44 100 0 -2.10
Methionine (Me L) 19 84 46 59 100 0 -1. 84+
Leucine (Leu) 12 88 15 82 91 0 =
Phenylalanine (Phe) g =97 8 88 89 9 ~1k i3
Tryptophan (Trp) 0 88 3 94 84 7 -1. 04
Ornithine (Orn) 0 88 3T 46 84 [ -4. 22+
Histidine (His) 0 95 13 86 12 24 -4. 20¢
Arginine (Arg) 0 94 0 87 49 43 -4, 15+

The initial concentrations of amino acid and AOT were | and 4 mM,

respectively. The pH value of phase Il was 10.0 and that of phase [ was
changed. Reproducibility:less than £15% #:ref. 45 other log P: refl 42)

pH 1 Tid. NAA DEKRERIL +1. BAA DT +2 T, 2TDT I /ENE
BHAABITLTWVWS, LT NAA TIIABHENOBITRIZB/KEDSWIZEHK
L7z pH3 12725 &, NAA DIEKRBRIIBLE + 01 T EOBEHRNHTMIGFE
LTWa7®, BKERZIZEESRZWL Ala TH UBRAEBHANOBITHAR SN,
¥72 BAA Tl3 60%LA EAKMABITLZ. pH 3 IZBI1FT5H. NAA BX U BAA
DAEBHNOBITRIILLTOLSIZ/27/7z, ZIZT. () AOMEIR. #H1IHNSH
HHANDOBITR (I00—RR)ETRLE, EETNTNORERFZEROMBEDRL /-,

NAA IZB1F B L#g (pH 3)

BIT®R . Trp(97%) > Phe 92%) > Leu (85 > Met (54%) >
Val (47%) > Ala(14%) > Thr(8%) > Gly (3%)

DECHRE : Trp ((1.04) > Phe(-1.43) > Leu(-1.71) > Met (-1.84) >
DHBAE val (2100 > Ala(274 > Thr(291) > Gly(-3.03) %

BAA IZ31F 5 L#E (pH 3)

MmE - Arg (100%) > His (87%) Orn (63%)

\%

PECHREL : His (-4.15) > Arg (-4.20)

Orn (-4.22) %
¥ o= 4]

\%

TDEIIZ NAA IZBNWTIE, FBAMENBWIZEBRITRIIWAL TW5, pH 3
BT HBITREDEGREROEZEEZ. Fig 1-7 1287, NAA OfHEEF DA
REGIELRBARICH D, pH 3 DEDERBHABELL + 0.1 &IFT—EDEKRER
H5 T NAA TIIAEHANOBITRIZIINS OSEFEHICKFL TWSZ &
MBS MIZTE S =,
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Fig. 1-7 Relationship between extraction ratio of amino acid and partition cocfficicnt.
The initial concentrations of amino acid and AOT were | and 4 mM, respectively.
The pH values of phases I and II were 3 and 10, respectively.
Extraction ratio is 100-RR. Data in Table 1-2 are plotted.

—%. pH3 TZDEREBEMVBBELE +1.1 THD BAA TiE. IS OEMREKILIZ
FEL WA, BITRIBR> TWe, TOXDIBRIENSIEIZHABLAMBHE AOT &
OBIEIZHIEBEDH D Z EAVRME I N/, pH 5 TIRIEKERAMEOIZARS NAA Tl
REVEE D@V Leu, Phe. Trp LISMIAMME~BITL 8572, BAA TIZZ D pH TH
BHEMANOBITNAIET, BITRII Tp LRAENMENLDBEN o, TINS5 DRER
BAA 13 NAA EI3EEZEMIR2D. ZORMIZEICERBROEIZE DS EEZSN
%,

K pH TI3BAA (Arg, Om) IZIEQBEMAA L. NAA SI38EXENRZ2D, AOT
EEDWMAIRIC XL D BAA 8%k 27 LA TIIIEDBER 23887 2 OFEIRE S 5,

TEEND, T/ EOEKERHIXIIBAA ENAATRRZLZDIZ, EDREDEIC
HOSBDEEZSNTWVD, ZOLSBHENSEIRMLZEEBEET LT R
Haniz, 5%, FrUT7—%BRTHZEICED. LDEKIGENET IV OBE
MAJRETH A Do

7o, SHMEEMITIE. DEEEOBENSADE, IFEAED NAA & BAA &
DB IE DRREME 2RI T DHERE G2, FRERTH DD, hF A MHFv )
T—THE2AFINNIAIFINT >EREZVLEZRAVWVHE1IBELUHE2D pH 228
FN 10,5 &95&. Leu. Phe. Trp IBEEIN/AZ. —H. His. Arg 12IFEALE
X INRBNolc. TOZEREGHISIIFYUT—, pH . ARG EZ2ERT
HZEITED. LDEKER BAA ORERENAIGEE 2D Z MM o7,

ARG X O TERBEENEE L TTY I /BT EbI<HANSNT
W2, LS, AnwshTnsgry 2 /RIZEBEEO&GWH D (Phe.  Trp.
Leu 72&) T. MDORSICA A HELEZ BTN HIET I /B (NAA) BT EAE
THhole INSHDT I /BIEPH pH B TIIRBFA A E2->THD, &7
VAU (0.1 MNaOH) %M (0.1 MHCl) O£ T, EREHZEPAICLT
658 THRIKIREIE A ATRE TH %,

—4. RISICEEAMREZATLHEANT = /B BAA) \JIEKRERAIEICZRS pH A8
NAA KDEWVWRRIZH D7D, NAA SR B L EHmEEFENTFEIN, £2
T. BAA OMHICEBL., #&KE#XZRAAZ, Fr ) T7—&L T, 724 H%D
AOT ZWeEZA pH 1 TR, AWET I JEETRTHA, @XI Nk, ERER

WBiIFIFEto Lach Y I JEETIE, M1 SHRIKIRAE (B ~OBITRIZ.
BiAMERNE WL DIZERRL., BAMoBEWT Y Yo PofiEi. AT




Hol. —H. BAA TIE + 1| OBMEZRL. TNSDOHXEIZ 50% ULETH-7,
pH 5 1272% &, Leu. Phe. Tip (TNSOHIERIT 10% LATF) ZBRIIEAED
NAA DXL 7257, —h. BAA Tid. Om . His. Arg OEERIZZTNETN
11%. 24%. 43% THo7. I THEAIRE LT, FUEKER T, NDOEREK
MIEALERUTHS BAA [T, BXBNRLBLZIETHS, UL, ThENDA
F AL TWBHBHEF+ ) 7 — EOFMEDOHED, COXIREIZ > THATW
EEZ 5N, EHE. BAA OEKEEXIINAA XA TIIEREINT, FRAZH
ERNHEET S ENDNTWVS, TOXDIT, ERERHIXIZBITS NAA & BAA DOFEE
DSRARREEIEIC BN THIED 5. BAA DELEIZBITARBEO BB M o7,

F2E EXAFIU—EAYIVERNSDERSY I 2 ORIRAY I A EIX

AR E DBFERICHAT 2 E3—DRERTNTH S, 1A MHILEHOH
BEERIX I, Fr U7 I T2 BMEOEZRMAAI NS, BIZITEEIA T
. Fr U7 —ICHTEEAREEDEICDH EDEHMBPITRRENRE SN, # <
OFREMNH D, BEMIE, BRRAV 72 SRRF /U CFEEKTY 2L 2
Cu' A A D8E, 14 /)77 &AWV Na A A O8iE 9, 3|7 IICLDY
> O&E 2 EMNH TSNS,

—h. ARLLEYERSRE LB RBREGNL, BB 7 I 2AWTY T/
DIV UERTT )3 VY., BEMRUEAEMERWEX LA TR
DEHELS SNWTIEFEITHIN T,

ZIT, ZNETHEORRSINTVARNERIEEMEZ MR EL T, TOHEER
FEIZDWNWTREIT LT, AIETRNZZIIICEEEY I /BEEPHETY X VB TIE. pH
3~ 5IZBNT. FOEKRBHBENENRZ->THED., IhZFAL THRE#RIED
FRETH D EHEFE Lz, RERIC, HEMNT I VEOBRKEWEIZY 2 KT, EK
BEHIEONET. ARSIV, #-oT. fMHFCE->TROEDT I /LD
BESRIEMNATREE B2 D EE X 5N, W DO DEEMT I/ BOBRKE(LEHZF .,
INSMILDT 2 ) BEDHRETED LD RIRKRE S 25 LI DWTRIL .
F+ 7 —id AOT (Fig. 1-1). A ooORILAZRW .

18 BAA ETDBRKEELSY ORI X

HELIETHRLAEMN, HEET7I /BT pH 5 TZ7=A>M%F+ ) 7— (AOT) %
2 UORMEBEICHEITL. pH 10 DKBERNEIEI NS,




—F. TNSRIRKEECEMIIEDERN LEZ 2570, bEDT I /B E.
BESBHLREDLEEAOND, TIFEZD, AN=F>. ZLTELAF I (His)
NS ZFNENRKEEESNFHDT /< F > ( NH-C(=NH)-NH-(CH)NH). 7L
> (NH,(CH),-NH, ). #LTEZX% I > (Hm) &AWV, ERAXOEEIIDNTHN
=« MH1BEXUMH20D pH Z2FhEN 5 & 10 &L. AOT 2807 00FK)IN A
ZURIRTE () L7, SRR I NS 3FMOLEMIL 100% FHEHEABITL
Fro —H. HHEHHZNT T4 1S 2 AO#HEIZ Hm TIRBD S, o 2
BOLEMTIIE 2 NOBRERAN P, LD, FIIFIROT LI
AOT &LE<HEBLTHD, Hm 1 #ENBHBENF[NI ENDholz, B1ET
RLUZEDIZ, LD pH 2 7 &35 & His 13 AOT 28V H BT LRV,
TDXDIT, H1IPME2D pH H250WEF+ U7 —DOREZE S IZHEH T 3d His-
Hm BEWHN S His OHOEENAIREIZE D EE X, AR 2T o7

F2H JKH#FD pH EfbE Hm BXL U His DIEKRE RS
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Fig. 2-1.  Net charges of histamine (Hm) and histidine (His) at various pH
conditions. The pKa values of imidazolc and amino groups of Hm
are 6.13 and 9.88, respectively.

O Hm, @ His

A FHALEMOREIZIT, ERBEFROMEZFATLHIENEWN, £Z T, £
B THW/ pH IZHB1F 5 His & Hm DOIEKRER % Fig.2-1 1R,

T ZT His OEERBEER (pKa) 13X Table1-11Z RLZMEZE, /2 Hm OFh
2 CHRfE  (pKa (Im) = 6.13,  pKa (NH,) = 9.88) ® ZMW /=, His iIcBWTIE pH
4~5 TRIVEKRFIIHEZTO b Z2HELAICRD, FLTY7I /8 (NH) &
AIFT=)IE (Im) BWAEBEERLR>TNSY His DIEKRERIT + 1 . pH
6 TWX Im 2% # 50% 7O b fRBEZKRI L. His OFHIIFE + 05 &85,
pH 7 12725 & Im O7'0 b FRRENES, His DIERBMIZIZIE EoO &%, —
4. Hm IZBWT pH4, 5 TIE EKEBAIL +2. pH6 & 7 TidHis LRIREN
FTHUIIE + 15 &1FE + 1.0 &72%., pH 9 TIE, His DIEKRBERIIIZIE —0.5,
Hm OF3UIIFIE + 1 &720D, pH 10 TiX His 31F1E —1.0. Hm iFF + 05
LD, TDESIT pH 1Tk > TEKRBRIARZDERAH D, ZOEHS2HIIC
FIR I D BRI RBIC I D & B A T2,

F3HE AOT DBEIKF L Hm O#XEEH)

His #1220 AOT IBEKFHIC DWW TIIE 1 B T/RL . Hm DWW THREERIZE
NI-#ER % Fige-2 \ORrT. KOBEMIRISKMT, £81 RR . ARIIZ TR &
2179, M1 BLXUH2 @O pH #2FHETh 50 & 100 &L. Hm OB E
BEIT 1 mM &L, Hm WFRr U7l TREEINLZN-. AOT B
% 04 mM 12T 5 & Hn IZRIKIETH 2 A~ BITL. KIE 5 K% D RR &
W #50% &Efxotz, £/ AOT | mM ORHFTIX. Hm 13 5 RefEl#%iZIE 100%
HHMABITL, AOT BEMNZNLEICZSE Hn OFBHEAOBITEEIE
<720, 5mM T 3 Bff. £z 10mM Tld 2 FeRIZICABMEABITL /=
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Fig. 2-2. The effect of AOT on the transport of Hm. The initial concentration 0% e =
0 (]
of Hm in phase I was | mM. The pH values of phases I and IT were 2 gb
5.0 and 10, respectively. Both residual and transported ratios of Hm E =
were plotted against the reaction time. 0 |- —g o
®O0mM, © 0.4mM, e/mM, @®@5mM, O 10mM
| 1 1 1 1 1 | | N
OF ke o 2 8T SORES /S T S e 5

Time (hour)

—‘7:7‘ ﬁ*&*ﬁ ;&j\r LTOH1IMNS *E 2 ’\o)ﬁﬁi%ﬁt\ AOT 5mM X T Liﬁ*&*ﬁ’\a) Fig. 2-3.  Rclationship between pHs in phase I and the transport of Hm. The initial

concentrations of Hm and AOT were | and S mM, respectively. The pH
value of phase IT was 10.0 and that of phase I was changed. Both residual

BITRIKELEARLZ, LML, 10 mM 27825 I TR EDETAR S e, and transported ratios of Hm were plotted against the reaction time.
O pH50, @ pH72, ©pH8O @pHI0

CHR3Fr U7 —BES—EULBH D CABHEANOFEBITAE D Hm OHix

EEHT TN HDEEZSND, TDXDIC Hm 13 His ITHARIEFITHEEE~BIT

LT, MOTHONHH2ANDBITT SN o,

Hm Tid pH 50. 7.2 iIZBWT 5 BT D 100% NHEEHEBITL A, pH
80. 9.0 2725 LABMEANDOBITRNEA L, £7/2 Hm OFBMEEZMTL TH1
M5 2 AND#ERIZ, M1 2SABENOBITRICKEL /-,
—7% His Tix pH 4.0. 50 KBWTH 1 DSABHEABITTZ 5% pH 6.0,
5548 His 3K Hm OWRKREIXICBIT S pH KFHE -
72 WD EABHEARBITTERY, /. His OABMEEZNALTHELINSHE2A

D#iERIZ Hm FHRICH 1 D SHEBEANOBITRIKFL TE <227,
Hm & His ZBMTHW, 10 pH BICHT 26X ORBEIM7-,
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Fig. 2-4. Relationship between pHs in phase I and the transport of His. The initial
concentrations of His and AOT wcre | and 5 mM, respectively. The pH
value of phase Il was 10.0 and that of phase I was changed. Both residual
and transported ratios of Hm were plotted against the reaction time.

® pH40. ©pHS0, @ pH6.0, OpH72

SOHRIDEIRERBHOMBIC L 28MEEHE, O AF 2L HKikE H
WTRE L7z, 11D pH % 50 & 72 IKL/=&E&X0D TRIE% Table2-1 1259,
pH 5.0 T His CIZIERUIEKRBHERTENIN /2> (B-FSZIERF )
TLT Hm CI3ERUERBREZATEEAF Y ) —)IL D 5 BE%O TR @Eizz
NEN 19% & 95% T His ( TR #=20% ). Hm ( TR {#=95% ) EREEDEZERL
e
it‘MVM'miHmtﬁw/yym%%énm#oto:prTWt&n%t
AF T/ =IV3EHmESN, 50 TR BIZEHREN 90%. 98%TH - /-, i
EXFZ/ =) CBETIRMAD pH THHESI NS 7=,

Table 2-1 Transported ratios of histamine and its related
compounds after 2 and 5 hours.

Compounds pH 5 in phase | pH 7 in phase |
2 hours 5 hours 2 hours 5 hours
Histamine 2%  95% 63% 90%
Histidine 4%  20% 0 0
Histidinol 63%  95% 64% 98%
Histidinol phosphate 0 0 0 0
Carnosine 10% 19% 0 0

The initial concentrations of the sample and AOT were 1 and 5 mM,
respectively. The pH value of phase [l was 10 and that of phase I was
changed as indicated. Reproducibility was less than £ 15%.

IOZ LR, ZoYEIZADEBRE 2BEEFDY CEEEFLTHED. pH 50 TZD
EWREBERIZIZIFY O, pH 72 TIREE —10 EARDVEOBHERZIVW-HEED
N5, ZOXDIT, ERBEMOENVRHEEINIZEEZEITVWLZEEZHSNIC
TS5 AR,

KIZAH 2D pH 2. Hm OBFEHEZNT L TH 1 DSHE 2 NO&HX¥E %
Rz, #EFR%E Fig25 WRd. #H1D pH % 50, AOT DREZ 5mM & LTz,
BELEZTANTO pH IZBWT, Hm 13 5 Bf% 1 S a AN 100% BiTL
TW3, —4. AEHEEZNTLTHI»NSH2 AOBITIE pH72 TRRRSH AW, L
ML pH8.0. 9.0 £EE<IZBIZIDONT, M2ADEEMEK L, F/z pHIO &
100 & T3, H2ADEHERRICEAh>7. T, & pH EETIZ Hm @
EBRMAHEDL., TOHEE AOT LOHKENN/RL-DEEENSH2 ANDHB
TRMIALEZBDEEZ SN,




PLEDELD, 4810 pH % 72. #82® pH % 100 £L T AOT D% B ¥ EIEERAY O MY 57 40— (HPLC) #AVBEFL 7. HPLC D4

s mM &3 HE. His-Hm iBi&A S Hm DEAREZ AW BN RIRETH D I &N BEWRIZ 0.05M U 2EE-5mM NFH VR BT U D LABIKR (15% A% /) —)b
m » i
BN 7 &) 2RV, FREANT Nucleosil 5C,, (6 £ m) &, £L T 220nm ZREFBEEEL
et
3 Fig. 2-6 WX LECORHTITo 72, BIEEHO /O KNI SALATH S, 1 TiE. 3
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Fig. 2-5. The pH dependent transport of Hm. The initial concentrations of Hm and
AOT were | and 5 mM. respectively. The pH valuc of phase I was 5.0 and phase I (pH 7.2) phase 11 (pH 10.0)
that of phase II was changed . Both residual an transported ratios of Hm :
y lotted against the reaction time.
\\ere p(;m:Hafgl.mt Ié r::;;%rj umc. pH90. O pH 100 IFig. 2-6. The chromatogram of His and Hm in phases I and II . The initial concentrations of

Hm and His in phase [ were 1 mM. The concentration of AOT was 5mM. The pH
values of phases I and Il were 7.2 and 10.0, respectively. Separation was performed
by eluting 0.05 M phosphoric acid and 5 mM sodium hexanesulfonate containing
15%(v/v) methanol. An analytical column ( 15 X 0.4 cm) containing Nucleosil 5C1s
(5mm ) wasused.

5 H1 His-Hm /R#&N S Hm OERAY > BfdRIE

S S5ICENHEZEA T His-Hm BRRTERZTo /2, TO#RE Table 2-2 IZRT .
EEDLIIT pH, F+ ) 7 —IBEZEYIERT LI & 0 EREY 7> B X Y ol AE

THDIENHRINZDOT, #H1IZBWT His BLY Hm ZENENHIHRE

1 mM DODOMATREIKRD pH 72 &L, ¥#H2D pH % 100 . AOT DBE %
5mM & LEERZEITH,




Table 2-2 Selective transport of histamine from the mixture of
histidine and histamine at several molar ratios in phase I.

Initial molar ratio in Transported ratio of Hm

phase I (His/Hm) 2 hours 5 hours
1 Hm 60% 91%
His 0 0
50 Hm 55% 83%
His 0 0
100 Hm 65% 90%
His 0.2% 049

The initial concentrations of Hm and AOT were 1 and 5 mM, respectively

pH values of phases I and Il were 7.2 and 10.0, respectively. HPLC was

used for analysis. Separations were performed by eluting 0.05 M phosphoric
acid and 5 mM sodium hexanesulfonate containing 15% (v/v) methanol.
Analytical column (15 X 0.4 cm) containing Nucleosil 5C,y (5 /¢ m) was used.
Reproducibility was less than £ 15%

TILEE 1 OFF Hm I3ZRICBERX SN, 2. 5 BREERO TR EIZZHh TN 60%
L 91% L7220, NV ORMMB2ITHIEXIND T &MY o/z, £72. Hm ITHL
50. 100 fEDBE®D His ZiMATH Hm DOBEICH B <, 5 BE% 80~ 90% D
TR %2/, LML, ZOLDRKED His ZHND E. ZTO—EA4HE 2 ~N§ix
LTOL&ES &Nl

LAE, BWIZEKRBRORZ S IMEERKES 27 L2 X 0 BIRVN BT E
LIEMHoTe, CORBERATLEMOT I /BEEZTORKELSH ORI
SEENTIREE B DN S, EXWE S5-EROFMNUYT Ty EkObZ D,
FOPLEFTI2RER His & Hm ERBROMRKEEGE$E 2 RT M, EH
DFRERNICELD Do TS ¥, FEHEIHTEODHT T IIF 2T ML
IR ER. BEBENSH 2 ANIBESITBIT LW, H2IZ7 > FR—NHFA
SEBRMT S EHIXRETHA D,

T/ BEETDOBRRBILSYEROWDBEBXICDNWTRET LA, #ICTY I /&
EXDRT 2 /L&MW T H RRIZ T BEEX N AIRETH D, His EZDKRTY I /KT
HZUONZ 8 (Uo) WAFAMEFY 7 283 VREBICED B TE /-

(Table 2-3),

Table 2-3 Selective transport of Uro from the mixture of His and Uro
at several pH conditions in phase I

pH  Compound RR(%) TR(%)
4 hours 8 hours 4 hours 8 hours
i Uro ST 052 Sar S=H0M 71958 9491138
His 100 100 0 0
9 Uro 16.2+0.7 5} 3i=t=i05] 38+76 92.1£6.1
His 91.7+13 90411 2.7%0.1 SA\=E=257

The initial concentrations of histidine (His) and urocanic acid ( Uro) were 1, 1 mM.
respectively. The concentration of MTO was 0.5 M. The pH value of phase Il was 1.0.
HPLC was use for analysis. Separation ware performed by eluting 0.07M phosphoric

acid and 5 mM sodium hexanesulfonate containing 10% (v/v) methanol. Analytical
column (15 X 0.4 cm ) containing Nucleosil 5 C,4 (5/¢t m) was used.

I 51T, NIV kKR 2 EERE L-%kiE (Fig. 2-7) AW, 2EEOBREEF
Y7 —%f>T His . Hm . Uro OIRGENS. Hm, Uro &5 %1253 Rft#hix
TELATLDRMEERITO =,

#1212 Hiss Hm. UrolBREYWDOpH7.278#K. HH1 KUHH3IDpHZENEN 1,
10 &L, AL ZEEAFIVNIAIFINT RV LOD 7 O00ORAY 1A,
A2 2 AOT o7 oO0R)\NLEERE LHXEREZITD & Uro 1348 112, Hm 1348
SIBINMICEE SN LEEHSITHRLTNE Y,
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Fig. 2-7. Schematic diagram of a more complicated separation system

i, AOT 28 ORAREEZRA W, BRECHEE (Fhr7o—LC., V/F—LA,

BmME7NTI) REOBAFORRNSBMOEREINTED., Zhd pH EiL
L HEAEDERBHOEVEFIAL TWVS ™,

FRAE S 2T LA EAWSBIIHBERBRIETIT O ZENTEZEMTHSLN, K
FMZLEEL, PERULODBTERWI &, 1A HOMELNRETE RN
EREDREMNHDGTEROEXBMNLEEEDNS,

HHEIEME RNV HBET D Z 213, L TIIEBICEETH D,  HEhE
MEMNA A D&, BIRVEXIL, pH 22252 EICX D EREBRIOELE D
EIWZCLTRIEETH B,

FleLT, WEMET I /BETHD His ETOMKEEARTH S Hn DREBTEN S,
Hm 2B IRMNCEHDE T E S AT LD Z1T o 7.

pH 5 Tld. Hm R His DEEKRBARIIENETN +2 . + 1 &R0, BAHAEDT
ZAMEFY )T ICXDEXFIRETH o7 pH %2 7.2 1T 5 & Hm DIEKREBRIT
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Fig. 3-2. Relationship between pHs in phase II and the transport of Hm. The initial
concentrations of Hm in phase I and EHP in chloroform phase were | and
< . 3 50 mM, respectively . The pH values of phase | was 4.5 and that of phase I1
5 & =3 7N
% I gﬁ HD 3E§E—F—C@*H 2D pH ‘\-ﬁ{ﬁ L 7‘—\_ Hm U)?&ﬁiﬂﬁ?nulﬁ was changed as indicated. Residual and transported ratios of Hm were plotted
against the reaction time.
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Fig. 3-3 The relationship between the concentration of EHP and Hm on the transport

of Hm. The initial concentration of Hm in phase [ was | mM. The pH values
EHP BEXKEMH AR, Hm OBEIZ 1 mM TH-o/-, Fig. 3-3 13RS HF of phases I and II were 4.5 and 7.2, respectively. Residual and transported ratios
of Hm were plotted against the reaction time.
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Fig. 3-4.  Plots of transported ratio of Hm as a function o f the concentration
of EHP. The initial concentration of Hm in phasc 1 was | mM.
The pH values of phascs I and I were 4.5 and 7.2, respectively.
The trans ported ratio was plotted against the concentration of
EHP after 3 and 6 hours.
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Fig. 3-5. The time course of His and Hm transports at room temperature and
35%C. The initial concentration of His or Hm in phase I was | mM,

The concentration of EHP was 50 mM. The pH valucs of phases |
and Il were 4.5 and 7.2, respectively. Residual and transported ratios
of Hm or His werc plotted against the reaction time.
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Fig. 3-6. Relationship between production of Hm and amounts of transported
Hm in phase II. Initially , phase I contained | mM His , 40 u g/ml

pyridoxal-5-phosphate, and 40 12 g/ml HD at pH 4.5 . The pH value
of phase II was 7.2. The concentration of EHP was 50 mM.
Formation ratio = ( the concentration of Hm / the hypothetical
concentration of Hm which is perfectly transformed from His) X 100.
In this figure, the transported ratio was calculated by using the amount
of Hm at 100% formation ratio as an initial concentration.




B cHtE O A£fIZ1E Hm DO4ERER (Formation ratio, FR(%)) %. & L THERNZIL.
Hm O#XR (TR%) %2m=9. Hm, His DE&IZ HPLC /W=, BESRIIE
2ETITHIERIL&HBTH-o 7=,

o L T

FR = ( EBIZEKRLZ Hm& ) / ( AWz His 2 HD K&V IAXT Hm i
RIS ERELIZR) X 100

XILZDERIIBNT

TR = ( EZBRICHEIN/Z Hm B ) /(AW His 28 HD I & D §XT Hm IZ£#H
Ih7-ERELZE ) X 100

iy B -

His 705 Hm OZFMIIRIE 3 RiEI% £ TIIERINICAE L, LISz H v,
6 FIBRINISET Lize — 4. BHEZNLTH 125 2D Hm 0BT,
FREAY 80% WX 5EOT MR SN, LI 11CB1T 25 Hm OAEMREIKTFL T
MmL. 8 KK T £ 70% ® TR &/~ 7. EBMWARERTIE, Hm 13 ¥
95% D TRIEZRL7Z., ZOHEIX., AW/ HD AWKICHEA T, &L /-IRETHE
ALTWA®, Hm OBXIZBZASHDEEZRIZL TNEEDITRELEE X
5N,

KiZ. HD BELUY EHP DBE (LI ®72FD Hm OEHEEHCDOVTHN:,
Table 3-1 IZ#4R %2R, HD DOIRE% 40. 120. 200 ¢ g/ml WM D&, 3K
I RGH£ICHE 2 PicEX S 72 Hm &I 170, 370, 390 « M &9 548, &G
8 B¥I%TId. 700. 760, 670 uM EIFF—E &L 57, F/- HD 200 1 g/ml ITH
WT, EHP DIRE AL 5 &, EHP 50 mM OB RAOH#XEE %R L, 100 mM
EHP TR HITHE DL 7z,

Table

3-1 Recovery of Hm in phase II at various

concentrations of HD and EHP

HD (1 g/ml) EHP (mM)  Concentration of Hm (12 M)

3 hours 8 hours
0 50 0 0
40 50 170+ 40 700£ 20
120 50 370£40 760190
200 50 39050 670x50
200 10 30x10 170+ 40
200 100 22050 510£90

The initial concentrations of His in phase I was 1 mM. The

concentration of pyridoxal phoshate was 40 £ M/ml. The pH

values

HPLC

of phases I and I were 4.5 and 7.2, respectively.
was used for analysis. Separations were performed by

eluting 5 mM sodium hexanesulfonate containing 15% (v/v)

methanol. An analytical column (15 X 0.4 cm) containing
Nucleosil 5C,5(5 &£ m) was used.

Concentration of Hm i1n phase II

Fig. 3-7.
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Effcct of HD concentration on the transport of Hm into phase 11
The concentration of EHP was S0 mM. 40 /¢g/ml pyridoxal-
S-phosphate was added to phasc [. The pH values of phases [
and 11 were 4.5 and 7.2, respectively. The transported Hm was
plotted against the concentration of HD.
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LAMEBREINTNS, ZHud. AHEEKEZICA (RmEEAD) Z2HWIES
¥ (water-in-oil, WO BRI )2 32) . SSICINESE 3 DOKEPITHE I H

7= water-in-oil-in-water (W/O/W) BIZHI <IN 3 > TH 5,

Thabb, FALHZSOAEENIKAE KA E N/ THRIKIE Z R L
HEYMmE NI KEN S NAKEAEREIN S, ZHIIEREOBEMEEY D ORIGF
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INZarhs WO BRI 3 &I E, TONSKBEFEEE Z 05
SHLMNENDHD, FLBREBEORERICHENHD, LODRERZFEEHADH
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TWHZENHISNTVNS %), ZOZ E2FALEMEOERN S £ X E2EER
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%5, LInL. nEERERDLWI ENS, BRIMEORBEDIZOITHZEREZFEH L

Tn3 7,

BHERTIZ, ARRL7MEZMELLS BT LI LIEBEREIT. ZO#IE
BT 2DIIMODTEHERETH D, COETIE, BREBEL AT LEZHWTARITL
oo TDITATATIE, BREABOELVBDIIERATE RN, £ T, BohR
RIGEHETEN, BREEANDZEIILE,

T/ BOBMIREEFEERANS L. T/ BRIIRRELIN, bEDOT I EE
WSIERBHRINR LD EDICRD, T2 &%, FIRATHEERMODBENTRE LS
5EFRL, ABETIH, 73 /BELT His 280 HD 2RUEE 4. £RLA
Hm 28X TE 52 AT LD Z2ITo 1=

HD MEiE pH 12 4.5 THH. 20 pH TIE. AOT 2AWIRKIETIZ, His %
FBFICE8ELTLESDT. HlLWFkr ) 7—E LT, EHP &BAT,




f 112 His & HD @ pH 45 ik, 20 pH % 72 WK LKRESESE, Hm
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BRERHENTHDZTOEEORTHMEIND ™ BRE M7 I /EEEIZEFITER
SIEEERT S,

COEOBMEAZAETZY V) > OEKREGXIIEEKNF N5, £I T, 7
) OE&SEEETIIVEE L THRIKEZ R WTIHEZITo /2. £ERICBVWTIE,
) DXL, Fr T —ENL7EETHD, Na* ® ClI 1 F AKFANTHIX
ROEAL "™ B-7I5322DEIBB-TI /BEAFOHEEBEET LI NS
NTV3 ®, —Rx7 I /JBEEOMEIZ. 7 >TRANKFIINEORDDIZZ
W74 2BERALTNWEDT, 90U FERBEKELTw- T/ TIVA AN T A >

B [ NH,-(CH), -SOH. n=2,4,6,810. w-AS), FLTT7 X /EFENAKRELTw-7
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w -Aminoalkanesulfonic acid ( NH,(CH,),S0;H )
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Fig. 4-1. Structures and abbreviations of w -aminoalkanesulfonic
acid (w-AS), w -aminocarboxylic acid (w-AA) and two
carriers (TOA and MTO).
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Fig. 4-2. Relationship between the pH in phase [ andthe residual ratios
of several w-AS and w-AA. The initial concentration of the

sample and MTO were | and 10 mM, respcctively. The pH value
of phase 1 was 5.0 and that of phase I was changed. Data were
obtaincd after 6 hours of reaction. The residual ratio was plotted
against the pH value of phasc I.
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Fig. 4-3. The time-dependent decrease in the residual ratios of C-2 and A-2
where MTO or TOA was used as a carrier. The initial concentrations
of the sample in phase I, MTO and TOA in the organic phase were |,
10 and 10 mM, respectively. The pH values of phases I and IT were
12.5 and 5.0, respectively. Residual and transported ratios were plotted
against the reaction time.
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Dala were obtained after 6 hours of reaction,
O C-2, ® A-2

CDEIRBHERIT Luisi SORDEIBMAERERNSbZRIND 2, H5I1T.
FE~FF7 LA D pH & (pH7~10) KBNWTT I /BHEEKTHS L- b T
R77 >R L-hUT T 40702 2H MTO 28837 0OAFY L HABITT S
TEERLE, A5 a-FEN) T OOEIABETIZALABEABTIND
TEERELE, —H. TOA RAIACREHRELELTHASNTHD., HEHEWE L
EETHIEICKVISENAEL ., ABANOBITNAIREE RS EE X SND WY,

W3HE FH 0-AS BEY w-AA DFRKRRE X2 E)

KT, TI/HEZNT 4 PEFERANKRFDINEOMICKEZRTF% 2 B L
AT 5L EMOWEEHEIIDONTHENZ, FHWILEMOIEAIL Figd-1 TR
L7, Table 4-1 IZI3%HE w-AS ® w-AA ZHWVEKHKIEHED RR B LN
TREZ X BT,

HM1BXUL20D pH BERERN 125 & 50. £/ MTO H» 50T TOA DEEIZ
5mM &Lz, FEINS5OT—FMmM5 Figd5 I TOA %#. F/- Fig4-6 IZi
MTO %R W=Fr DX %8 %R,

M TidMtE oA MNE RR . GHIZIE TR 270y hLTW5, fih &bk
ZENERL R L ABEANOBITENENML TWa, kFHNELLZDIZE, £h
BAEROBKENELSRDZENS ZOBRIITFRTE S,

Table 4-1 The transport of w -aminoalkanesulfonic acid and
w -aminocaboxylic acid through an organic liquid membrane
after 6 hours. As the carrier, TOAor MTO was used.

Compound TOA MTO
RR(%) TR(%) RR(%) TR(%)
C-2 17006 46.5%2.1 108+1.2 38.0*49
C-4 88 h:G 1y 57 4523 8.9£27 58.0F3.
Cié 0 64.5+1.0 0 58.3£0.8
C-8 0 20.3£30 0 33716
C-10 0 27040 0 358+8.8
A-2 3 = 784+35 167116
A-4 89.9+06 56*04 67.4+30 259+18
A-7 13708 543%53 $1 %08 60612
A-10 0 29.4+43 0 38.3422

The concentrations of the sample in phase [, TOA and MTO in the organic
phase were 1, 1 and 5 mM.respectively. pH values of phase | and [l were
12.5 and 5.0. respectively. *, not transported.
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Fig. 4-5. The plot of the residual and transported ratios using TOA as the carrier against
various numbers of carbon atoms in w-AS or w-AA. The initial concentrations

of the sample and TOA werc | and 10 mM, respectively. The pH values of phases
[ and IT were 12.5 and 5.0, respectively. Data were obtained after 6 hours of

reaction.
O w-AS, @ W-AA

RERMHLEME N (n =2, 4) &&F. w-AS & w-AA ETIFABHENOBITR
WRKERENASN, n=2 TKL C-2 ® RR f#iX 17.0% (TOA). 10.8% (MTO).
A-2 DFHIE 100% (TOA), 78.4% (MTO) 72> 7%,

¥/~n=4 TH C4 D RRIEIZ 88% (TOA). 6.9% (MTO ). A-4 DENIZL

89.9% (TOA). 67.4% (MTO) &72o7. MTO ZHlIZE 5 & w-ASIE w-AAITEEX,

n= T H4fE n=4 T 281 ABHEBITLLITN ok, 51T n 2EMT
& w-AS Ew-AA ED RRIEDENEAL. C-10 & A-10 (n=10) &TWRES
S5DF ¥ )7 —2ANTH 100% AHEHEBITLZ (Fig. 4-5. 4-6).
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Fig. 4-6.  The plot of the residual and transported ratios using MTO as the carrier against
various numbers of carbon atoms in w-AS or w-AA. The initial concentrations

of the sample and MTO were | and 10 mM, respectively. The pH values of phases
I'and Il were 12.5 and 5.0. respectively. Data were obtained after 6 hours of
reaction.

O w-AS, ® w-AA

ER2RNICHDETOA LD H MTO DAEDBITHENBE WS ENFHER XN,

—7%. AEHEENLTOHINSH 2 NOBEEIE LD . BRI REH
BN (n=2 ~ 6. 7) BEREEHEOBITRICKTEL THEMLE. —F4.
n=8 LLERWRFEHEZFETS C8. C-10. A-10 TIIAEHEN SH 2 D& EREA
AT R C6 KDEDLI, TNSEWREHEE THLEMTIT DI BEAMN & 618
LTWaDIZ, AREICHELLILBoeEX 5N 5, 2K LT, TRI#EIL

w-AS : C2 < C4 < C6 > C8 = C-10
w-AA : A2 < A4 < AT > A-10

DIEIZ7E > 7=,




MWESIE, BART P EZVLE BIERTIINFA I FINAFIR DT > FE
ZUL) 2RV 700IY CERWCARKTY 42 Ottt RN, TR,
ANT A BAFDIIDMN, WIVKRCEAA DB ROMLEINS NI L%
wL7m P, Fie. EESIEFERBII 7+ BTV R > BEKIE RO RMRPRAZE & D
BEKFEHEORINCIED, AN T+ EAAIBKOEEEZ ZOIHEND S & W
HLTWD, 206, AN T+ BAAIFEDKNZLTHD, AT+ B
A F > DERIBEBEDHZDKDPFDAF NTHEL TWABRFRIA, Kb DKD FHEED
KDFITHEL TWASRHEEID RN, —H. WIVARCEAFATEBAIA2DEDD
DK FIIFKDKDFLD BB ZIZS NI ENHISNT WD, LENS>T, A
RBEAFDIIIMANT A CBEAA LD K FEDHEBEERNRN & HEH
INBDT. A7+ BA A DT D Nt B2 ORI K T 3 )L F —Z (LA
SN KTHD EHRL Y,

BAH B w-AS BIY w-AA DERKIEGRXEE) &R REOBR

w-AA R w-AS ERAVWEHEEERIIBNWT, REAHOEVWDHDIZEAHEE~NDOB
TEAEMLZ, CORRIC, INSOBKEDOHNEEL TSI ENEZSN
5780, ZS5DREREERIEL 7,

SERE (p) 12, ZDOBEWIZRUDEDORWHEOB THREEE, =D
DHIZGENLI2MHOBEDILEL TEREIND, DED,

p= C,/C,

ZIT. CIEHHTOBREDBRE. CIIKHETDBEDOBRETHD. AEHTIL.
SECRE O EUE & B VWAL 7=,

,56

w-AA BELUw-AS ZKMEn-Ar% ) — ) BITHEFEBEE/-& A% pH
Tid A-10 & C-10 BOTMITABHEABITLAZIZIT T, thobDDBITIZIA SR
Molz, £/, KHODpH 2+ 2ICELS LTHHERRE L TH o 2™,

ZZTA A EMEREE MO THRIEREZIT o7z, ETKEMEDA 4 2EMR
HELT, 7 hIT7FATE=YLE (TBA) 10mM ZKFHIZEEL L, KD pH
125 L LTo-AARw-AS 22T =AU FicL, 1 Fr263&E, 28I
BKMEZME -, A LAEREOBEX2oM Thotz,

Table 4-2 Partition coefficients of w -aminoalkanesulfonic
acid and w-aminocarboxylic acid between the water
phase containing 10mM TBA and the octanol phase
and between the water phase and the octanol phase

containing 10mM TOA.

Compound TBA TOA
C-2 - -1.18%0.22
C-4 - -0.88+0.09
C-6 -1.37£0.16 -0.15+£0.06
C-8 -0.21£0.01 0.69£0.04
A-3 - -1.21x£0.05
A-4 - -1.03%£0.23
A-5 - -0.46+0.03
A-7 -0.65%0.16 0.35%£0.05

The comcentrations of sample, TBA and TOA were 2, 10, 10 mM,
respectively. The pH value of water phase was 12.5. The temperature
was 30+0.5C. - not measured
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SHOEWW-AS 1T T XTHBHIIBITL TWDIZHL, ERBD TOA ZRWEIE
RT3, 2ECIREA C-6 T -015. C8 T 069 EENETNHS0%EKI85% L
AEAEANBITL TWEho T,

WK S 2T LB NTIE, BEMEB LD SAERBEABITTZHE. AlHEANS
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FIWCRRITUGEEE, 2P OMENAEBENBITTSZEICED. #H2ABITT
EHEONKRD, TOME. H1INSABHENBEOBITNESIIRS, —7,
2HFR (DEFREAER) TE. BEWVICERIGEL2RIZ, T EmAROR
BIZEIZZWN, Z0XDIZ. 2HETIE. AEHENOBITRIIAE OBKEIZE
BIhah, BEES AT LIBT28XICBVWTE, B oKk E I, 482
HOMEDELENERTE/IZ., 0-AS Pw-AA OREBEEHXTIZ, 2907 =
F2 (BESLKEBERAAY) EOMMEBXEIZED, BELIRICYS 5 -8k n] (e
kol EEZI NS,
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ERTIE, 2OV 2RBREDTI/BIEFY 72N LEBETHD. 5l
R pH THON TN, RAEE AW HETS, £8pH RETOREETS
ZEMNGEDERETH S,

i afm

ERRAORT, 0V BT I/ RHEANT 3 D HEHS, TOMEBELUAT
HDR-TIZ LT EE, BEBSBEOCMOSBIINTIHEARTEENKL. £
DT 2/ HEOEBEEMENZ EOMEE S TBD, 2NV T+ P EEF OIS
FMEEOIZ—0EINsD ) COEBEHEBRH DI BDEEZ SN D,

BRI 2T LAEAWERTIR. 797U > BIWELEE ( 0-AA. 0-AS) OF
WAHANOBITIX, $fE pH TIIARIEET. ®pH (pH 125), ELTHFA M+
D7 —DHEETICBNWTHRETH - . AEHAOBITRIZ, REHOENHDIZ
EHEMUZ, THEBUKERBWZ EREENOBITRNET & WD S EHREDOH
RS bEHIND, ALT7I/TFNE ( HNCHCH,-) #H93%8-75=
SEFDY T EIKRTHE, FTUDIEON. B-TIZ2 LD, AEHEANDBIT
B2 Eholk, ZOZ &}, 2N T+ 2EENNERFINEOYELENIEE DA
ENFREREEZSN, AN T+ D EOEODAZ—IHMNRI I N/, DE DA
NIRRT NI ETHo .

COEIIHD) > OFEL2DAEBEHORBICIE, Chsa1=— U aEEZRED
AN T+ HENEEL TSI LR TRITEZ 5N,
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A7 (PA) BR7I22DOULEUEHHOEWEY S > 0BKTHD ., 4
MIIILL AL TWS, I SIIMRAOEMSHERFICEERRBIZRE L TWVWS E
EZS5NTVWS®™, PA IZAHE pH £ T Ca* ® Mg” OLDITHFAEL
TIRZE > TWDHM, IREMZHENH S, THE PA OEBRIVKENICEHOD
ERFHHIIBTONILHBTHML TWS2D, DNA ¥ RAEKEOREE ) BB
BHEEBDOADMEBRMNIBOILOLDITHETHILICINEYXDREEE R
Usi b2 "%

HARTIE. PA IZERBOHEERD - EZIT) VIEERED) DBEEPDOL DT
ZHAERIFEELTHEYD., BRIt ENBBINTWVS ®9 F/ PA
BB A OREICEEEEZITND ™,

NH,(CH,),NH,

Putrescine (Put)

NH,(CH,),NH(CH,),NH,
Spermidine (SP-3)

NH,(CH,),NH(CH,),NH(CH,),NH,
Spermine (SP-4)

Fig. 5-1. The structure of polyamines used in this study.

ZFIT, UERAERTLDZT7 A HFY U T —280REEETIIVEEE L., PA
EETNVEEDOBFECEE ) FA > EOMBEERZEIIDWTHRITZINA 72,

AMEELT7o0O0RIAERAW, BEAFAELELTTZ A LEEERT
WAY&EE, PA ELT FhL>> (Put), ARIVIZ (SP3). ARIVI >

(SP-4) 2 Wiz, GEIAWV: PA OW#iE% Fig 5-1 ITRT,
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W INSOREREOMEIEEZRD,

Table 5-1. Partition coefficients of polyamines

Compound pH 12.5 (no DDP) pH 7.2( 5mM DDP)
Putrescine -0.55 £ 0.01 0.04 £ 0.02
Spermidine -0.42 £ 0.07 0.36 £ 0.06
Spermine - 0.37 £ 0.07 0.44 £ 0.02

The solvent was octanol. The temperature was 30+ 0.5C.
DDP was didodecylphosphoric acid. The concentration of polyamines

was | mM.

3f PA 13, EhbdE pH TIIABHABRTET. & pH (115 ML) OfF
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FRBEL . BRI B2 o772, AEBHEANOBITAARRLE > EEX 5N,
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Table 5-1 {2, 3% PA IZDWT, [MbEEXWVWHEEIELE pH 125 OKAE . kU
DDP 25 VAWM E pH 7.2 DKM THEEESE, GoNnEREERL,

77 BE R D X ¥l
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Fig. 5-2. Effects of the EHP concentration on the transport of SP-4. The initial concentration
of SP-4 in phasc [ was | mM. The pH values of phases I and I were t?o(h 72
Residual and transported ratios of SP-4 were plotted against the reaction time
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Fig. 5-3. Effects of the EHP concentration on the transport of PA. The initial concentration
of PA in phasc [ was | mM. The pH values of phases I and IT were both 7.2,
Residual and transported ratios of PA were plotted against the concentration of

EHP. Data were obtained after 6 hours of reaction.
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Fig. 5-4. The presence of Ca * in phase II stimulates the transport of PA from the i
organic phasc to phase II. The initial concentrations of PA in phase I, Ca™
in phase Il and EHP in the organic phase were |, 10 and 10 mM, respectively.
pH values of phases I and II were both 7.2. Residual and transported ratios

are plotted against the reaction time
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Fig. 5-5. Effects of the Ca’ concentration in phase I on the transport of
PA form the organic phase to phase II. The initial concentrations
of PA and EHP were 1 and 10 mM, respectively. The pH values
of phases I and IT were both 7.2. The transported ratio of PA was
plotted against the concentration of Ca™. Data were obtained after

6 hours reaction.
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Put : Ca" (92.6%) = Mg” (90.7%) > Sr* (59.4%) = Ba” (62.2%)
SP-3 : Ca" (716.7%) > Mg” (46.4%) > Sr* (14.9%) = Ba® (17.6%)
SP-4 : Ca" (44.8%) > Mg" (19.9%) > Sr* (20%) = Ba® (2.7%)
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Fig. 5-6. Effectof thc presence of alkaline earth metal ion in phase Il on the
transported ratios of Put, SP-3 and SP-4. The initial concentration
of PA in phase I, EHP in the organic phase, and the alkaline earth
metal ion in phase I were | mM, 10 mM and 10 mM, respectively.
The pH values of phases I and II were both 7.2. Data were obtained
after 6 hours of rcaction.

@ Put, O SP-3, @ SpP-4

Table 5-2. The transported ratios of polyamine after the addition of alkaline
earth metal ions in phase [I

Compound MgCl, CaCl, SrCl, BaCl,

Putrescine 90.7+6.6 926+ 3.0 59:4'3=3:9 62.2%8.1
Spermidine 46.4£1.6 &) 2 JE 1 4RBE=H1 S | 7(@22048
Spermine 19.90.5 448+ 74 2.0x0.8 2275062

The initial concentrations of polyamines in phase [ and EHP in the organic phase were 1 and
10 mM, respectively. The concentration of the alkaline earth metal ion in phase Il was 10 mM
The pH values of phases I and II were both 7.2. Data were obtained after 6 hours of reaction.
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W5 PA BiEICHTAEADTINAVELREBAA L DOEE

AETIR . 7IWAHVUEEAA> (LI, Na', K; AM) ZH2IZFEML. PA O
EERANR, BKRS 2T LDOFRMKIE AEM 2R W ERBRTH o7, AEM 2L
X+5272 PA OHENBRTELZDIC | M WETH>7%, TIT3IFED AM %
IM DBETH 2 I1IZHMLUEBIXERZ{T>7, Fig 57 & Table 5-3 IZIZFNEHD
AM 1239 % 6 RIS £ D TRIEZ 70w hBXIUFIFEEL 7=,

BROMVWEXRFEERZAT LD LI 14>THD, Na* © K 1 F 20T 5
THRIFEALERLCTH o7, AM IRINIZ KD PA @O TR1{EIE

Il

Put  : Li" (90.7%) > Na' (70.4%) K* (66.8%)
SP-3 : Li' (86.2%) > Na' (29.5%) K" (29.3%)
SP-4 : Li" (67.7%) > Na" (11.6%) > K' (5.8%)

& o,
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BN =

20'

Transported ratio (%) of PA from phase [ to phase II

through the organic phase

| | 1 |
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Fig. 5-7. Effect of the presence of alkaline metal ion in phase 11 on the
transportcd ratios of Put, SP-3 and SP-4. The initial concentration
of PA in phase I , EHP in the organic phase, and the alkaline metal
ion in phase IT were | mM, 10 mM and | M, respectively. The pH
values of phases [ and Il were both 7.2. Data werc obtained after
6 hours of reaction.

@ Put, @SBt Q Sp-4

Table 5-3. The transported ratios of polyamines after the addition
of alkaline metal ions in phase Il

Compound LiCl NaCl KCl

Putrescine 90.7+6.3 70.4£0.7 66.813.7
Spermidine B2 £ 2.3 29.5£46 29.3+34
Spermine 67.7+£4.6 IkebE2.3 58%1.4

The initial concentrations of polyamines and EHP were 1 and 10 mM, respectively.
The concentration of alkali metal ion was | M. The pH values of phases [ and II
were both 7.2. Data were obtained after 6 hours reaction.

TOLIMKEREMNS, SP4 NELMEINH#L, Pu NERB\EINDOTEWN
5. AEM HEINERBOEEMNB SN, NS AM DWW EEEEREIZ. EHP &
OBEMHEOT I ICH ONTWB EEZX SN, TDIZ &id EHP & AM EOFffEHN

=0

Ba*> Na' > K' '™ LfE<BoTWBIEMSbXFEINS, THSDEEE. PA
DEBBREICHL AM XDH AEM OF BIZ Ca*® Mgh1 4> ) NEETH S
T EMRBEINT,

FlZIE, NMEERKF v > RIS EESBROMENT. F+ > F I PA LS
LTERZSH. Mg" & PA DIERIIENTZZEAH SN TS ™, Sp4 1370
TAFF—ECOEMEMET DI ENREIN TS, ZOBZIIE D)
fEH. 72070t 0-)ELT C* 14> EDEERFRICL DIEHEILE N,
SP-4 W DEEGHD Ca" 1AL ERMTHIEICIVHETHEEZ SN TS,
CDERDBEIL SP-4 > SP-3 > Put DJEIZHELDL TS '™,

SP-3 % SP-4 I35 v bOFEPMNSHEEIN/ZI MO RY T TD Cl#HiED
HIEIC BERREEZRZLTND Y,

DEDXSIZT, PA BAHLEEBREZD > TNWBEIZ, #KNT =4 2 I2xd 5
fERIL. B A (Ca* ® Mg 1A )R> TWS, KEFIILEIZES PA
DE#HIEERDIER, Ca ® Mg" 124 >4 PA OEBEICAZICEEEEZ TS
CEMHENITIE o7z, RIKEZ AWERMZIX, £RNT PA S\ A (Ca®
P Mg T AY) ENBENVIHEBERIELH > TVEENIHEEEREZ ZBICAE
BRREBEZDHHDTHo7,

DI, RABRMEA L ZNICEHIIEOSEWHMEEDHEER. £7/-. o
RISLEY EOHMEERAREZRARDZDICHRAEZRAVND Z 13, 5%, Bax0
FrU7 —POEURREERANWD &L, LK RATELZ LN 5,

HARTIX. PA BERBEDY ZA D HEERRS EHBEERT S EICED, 204

)
=t




HERIZFESELTWS, Cd*. Mg" RBREDEEAFANINSOERICEE %
BEZTWBHZ EMS, PA CEWAFA D EIBER T A EAICEDLDITIEH
LTWwahz, 724 MHFr U7 230REKKEZETIIEE L THOLRETL
&

RISBRAKED=D, PA ODBKEOREEZRARD O EBREERAELZE A,
£ pH Tld. AHHEAIRBEET. B pH THBHABELE, LOLAns,
REETEY) D BE M Z SO AEEIIIAEIER) pH THABEABITL.. Ihook
T, PEFREERELZEZA, EDOMEIE. Put < SP-3 < SP4 JHICKEL< 72D,
SP-4 M—BAMEABITL LT,

S5, TZA HRMICH T 2MHEERZRANSD, Bttt D BILEY
(EHP ) 280 25 L2 AVWKRML, M0 pH %2 72 &L, M1
PAZAN. TDOI1015RED EHP 2l d &, ZhHid. AHEHEATE2IIBITL.
2 Ni3Ex L 7a o 7,

WA A &L PA &, 7ZAEMICHTHHEEERZRAD 2D, 21
BAERIAY (FAAVLE © L Naw K. 7VHULESE : Mg
Ca*. Si*. Ba®) ZFEMLPA D2 \OHZEDEEERAN, KEXELTC”
ERWCZEZ A, BEKENIZ, PA DBENR SN/, LML, PA BITIIZEDZE
MBHS5N, SP4 < SP3 < Put ODNEIEHXERSEMLZ, Mo BT A >
( Mg*. St*. Ba®) ZHWTH. ZOEIIEDLSEMN D7,

¥/z. SP-3 ® SP-4 DH2ADHERTIZ., IhSEEIAHMTENR SN,
Bk fEHEREIT Ba™ = Sr™* < Mg™ < Ca™ DJEIZZD . Ca* M—FE M o /=,

—H. THAYETR, 7L tEEBIIEwmXEERIIH S, A
BEIEZOITIVAY) LEEED 100 FRBESLETH 7,

INSDOFER. V) DEEANOBFIMIL, Put< SP-3< SP-4 CHEMEMNL I
13/ DHIE, E¥AA LU THRIZ, Ca* % Mg 2&813.  PA DR
MEEDHEEMIIZEEBEZEZATWSZ L, ARENBERICHICL LHEENE
57,

ULk, AR E RN DX S ERIL, BEBRMAICHTL2HEERZRHRD
KELELTHATZSZEDND, HiLWAAZKE L THFEEIN S,
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WomERAW, JO0O0KRNVLABEHTZVORGT, ZEL THW:, ORI
TRTHRLTH o7z,

R (A B i 1%

Fig. 1 IZ/RL7c U-FRIBEDEIIC AOTZ280 7 00N ABK (25ml) & AN,
1 KR 7I/E | mM 230EER (20 ml ) 2. M2 1II3BYEEHRK
(20ml) ZAN/, AWBEEITRXF VIR —F—THEROMNICEERSEZ, K
IMEBIB Tt/ 7 /EQRBERZANIIINTIVTER—=ANAT IS /
— I ERWCHEEEICLDER LUz, SOLRAIEIZSROIOEEET RF-540 2/ W
&

pH 2.0~3.0 OfFEMEKIT 0.1 M HEEE 0.1 M BEEEF MU D AIZE D, pH 4.0~6.0
X 01 M BFEREE 01 MEEEEF MU D AIZED, pH7.2~90 1X 0.1 M FUEEF K
oAE 01 M EEIZKD, £LUT pH 100~120 12 0.1 MATEF NI AL 0.1
M KEEF YD AIZEDERENRB Lz, pH1 1Z 0.1 M DE/E RN,
82 83 Residual ratio (RR) (1), Transported ratio (TR) (2) D% VW VERETL 7=,

RR=CI1t/Ci x 100 (%)  ----—--- (1)
TR=C2t/Ci x 100 (%)  ---—--- (2)

ZZT, CidY 7 IVoufiEE . LT Clt BLY C2t 1T t BEIRIEHOD
TNTHH L., 2B TN OBEALRLTWS,

2 B

RS

EXASI2 (2R  L-eEXFP2, P2ITFIAFIINZINFINIESF
RUD L (AOT) Z¥EHT RV OKSEER W, BEXFZ /-, E2FD /) —
WD EBEIRAIV )22 (B-FISZIERAFZY) BRI V<itodiaz,. 2L
THIDREIT T RTHRME AW,

LN L PP

Fig. 1 IZ/RL72 U-FRIFEDEKFIZ AOT 2887 00KV ABIK (25ml)%E A,
MICREAF PR EAF DO FEAR I mMBEIR (20ml) 2. 2121384
IRREEWR (20 ml) Z ANz, AEHEITS X F v I A —5—TEPMIEESH
oo RISIIBIRTITO /. EXFTP 2, EXYICBIUNRAF I UHEEMKITA I
RIZINTIVTER=RANAT RIS )= NVERV-HAEICIVERLE,
pH4.0~6.0 DEEWRIZ 0.1 MEFEEE 0.1 MEEEE T M) I AIZK D, pHT7.2~ 90
i 0IM RUBEF MU IALE O MERICED, £LT pH100 12 0.1 M KRB
RUDAE 0L MKEEEF MDD AIZEDENTNRABL 7=,

KiE

HAREIIERIOEFEES RF-540 ZH W, &K O TS5 7 4 OREBIIHD
KA O 87 7FFT)V L-2000 E R T 1=w b PN-101 . RIEBIZAAS

= 75_




@ UVIDE-100IV ZHW/z, BIEHKIE 220 nm &L7z. DBEHNS L (15X 04
cm) THIEANE Nucleosil 5C, (5 um ), £ U THEBIKRIE 15% (VIV) A% /=)
28 005M JE-—5mM ANFH 2K BT )T LABKRERN W,

BEXEENN 55 1 EERFERD Residual ratio (RR) (1), Transported ratio (TR) (2) D&
R WRRETL 7=,

BIE

i 36
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Fig. 1 1ZRL 7 U-FRIEDEEIZ EHP 237 00KV ABEK (25ml) & AR,
M1 EAFZ2 1 mM O HD AEEK (20 ml) %, 82100308 4R HE K
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BBBRBLN 35C Tirok. EXAFPCBIURERY IR AN IINTIVT
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