EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title BKRBEEE S 2BT I /BRODBIBLENERE
Sub Title Recording potentiometric differential titration of two amino acids mixtures in some aqueous organic
solvents
Author BB, #(Kashima, Tetsu)
/N, # F( Koide, Yuko)
fREE, X F( Ito, Ayako)
K&, 22F( Oya, Kimiko)
SAF, & F( Kawamura, Michiko)
Publisher HUREBKF
Publication year |1985
Jtitle H 7 BB KZEHFEELR (The annual report of the Kyoritsu College of
Pharmacy). No.30 (1985. ) ,p.15- 25
JaLC DOI
Abstract
Notes [
Genre Technical Report
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=AN00062898-00000030-

0015

BRZZBAZEMERIRD MU (KOARA)ICIEBE M TWLWAR OV TUY OEFIER. ThThOEEE, FLFLFHRLRTECREL. TOERMGEHFEEELCELST
REENTVET, 5|ACHLE> TR, BEFRELEZETLTIFALEZL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

3 3 X B K E
Annu, Rep. Kyoritsu
Coll. Pharm.

BkBEREEE-7-2WT I /BOSF B ERTER/T
BE H DAHET, FEXT, KRAT, Wk

Recording potentiometric differential titration of two
amino acids mixtures in some aqueous organic solvents

Tetsu Kasuima, Yuko Koipg, Ayako ItTo, Kimiko Onya
and Michiko KawaMuUrA

(Received September 30, 1985)

Some neutral amino acids in aqueous ethanol, 2-propanol or acetone are titrated
potentiometrically with 1M NaOH using Metrohm titroprocessor with glass indicator
and silver-silver reference electrodes and a salt bridge of 3m LiCl aqueous ethanol
solution (Fig. 1 and 2, Table I). Aqueous acetone is the best solvent to titrate
amino acid, because it consists of polar molecule with a strong tendency to combine
positive parts of amino acid, and has a large proton dissociation constants, pKs and
also very weak acidity.

The mixture of L-threonine and S-alanine is differentially titrated with 1M
NaOH in aqueous acetone with a precision of about one per cent. Using a solvent
consisted of eight moles of water and one mole of 1,4-dioxane, the mixture of
L-arginine and vr-histidine is determined with same accuracy using 1M HCIO, as
titrant, because the dioxane is a nonpolar, very low dielectric and weak basic

substance.

1. EAHLE
SKBEBBEY#E > T7 3 2 B% NaOHY % 7212 HCIO,» THE L RBic&ES\\wC, 280D
7 3 BOBAR Y SKBEPTRKEBEBED VY E X CTENEREYRA L 5,
HABETELHRERMED B LN RE IR0 THRET 5,
2 ® B
2.1 R E
D & H
L-a-Alanine, F# @, S-Grade.
B-Alanine, 8, S-Grade.
L-Threonine, Z®pE, S-Grade.
L-Serine, F#E, S-Grade.
L-Phenylalanine, Zz# g, S-Grade.
L-Histidine, = #®pE, S-Grade.
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L-Arginine, E#p, S-Grade.
Wih b 0.02mol/kg B & LT,
2) MWERAFE
IM Kb + ¥ v &, Merck ®AHTARED 507 BRE 80°C CHEFHEINE U CREE
P Y ARIEEBREE, FOLRBRYFRLTIMBRLREML, 721 BAE» YV 2 %H
WTEEL, ZBRPO_BLRELZBRNTSORBT S0, Bk Loy A ELHTTH
L7
1M ;BIEF#RE « Merck HBIOMARE 70w/Ww2 2HFRLT IM BRYFARL, RE b
Y v ATEZE LT,
D B O
MK : A4 v RBETHERE L0 ELICER LBIERELRV 2L 0,
Ethanol : RELHHEC I v RFE L1=2d D,
Methanol, 2-Propanol, Acetone : Merck #0440 #1 B % o
1, 4-Dioxane : FIEHIZEAL B D IEKTEE A 2 £,
DEDBE*ERE CTRESLETHERH,
2.2 ¥ B
HEEEEREE - Metrohm %1 Titroprocessor E 634 1= Dosimat E 635, Stirrer E 649 % #i%
LTHE, Va—F—VYo¥y b RDOFIBEEA IV E2v,y MX 5ml 2H, RpE
i 1 pl,
EERZ : Metrohm 48w » — % -2 3 7 » MIEESZ EA876-50(50ml ),
R ER - Metrohm -8l v 5 2 Ef EA109,
HErE MR - Metrohm #8451 - JE{LEEMR EA 427, ATBRF LI OEB/ L LT 3IM ELY +
v ABOW/ WY =& ) — N BEREFER,
EF5E{EME : Lauda 81 TypeRC20S,
EBEEE : (LZEEHKE, 110V,
BFFRKOA : Sartorius 1265 %, FFE 400g, KRB 1mg, 7V vz —{&,
EEC-vy b :10 2702 50ml AEDOERE Y-V y P TEAVIA2RERBTVEHLRT
BEYTA5I5LcdD, ThEHAGERED D TREZHED & o'z,
2.3 EERHE
0.02mol/kg @7 3 7 BKBEKLA 50g(ky lmmol) #*EEC.Vy PRAVTERKCED &
D, 25.0°C DETEREC OV Y + =2 -V o ¥y MIDHEET 7 22 ANRK, EXKER
BHAFEIFACIKEOBRAUAFEOMEC LD L 57 3 7 BKBRCERERES X 0UKEm
2 TH 508 DRKBRE O oo BREBHEEL LT, 227 =1, =& ) =1, 2-F ) —
N, T VBI® LEDHFy R, KEo® s 16/1,8/1, 4/1, 2/1, 1/1 LI
1/2 O EKBERE - 7,
FORBBEREANILEE 7 FAIRCH T AT 4 M E — (T EFABABENLEBETAXRL,
2 XRF 9y I AR —F —TC—BEETHZEE NS, IMNaOH # 7-i1x 1IMHCIO, EAE¥ CE
ELlo TOBMEMTEME, —RETHBFER I OHEER &L DOEEIER Titroprocessor TR
gL,
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Fig. 2 Potentiometric titration curves of L-threonine in some aqueous organic solvents (molar ratio 16/1—1/2)
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Fig. 4 First derivative titration curves of L-threonine
and B-alanine mixture

2.4 EBRHER
2.41 B-75=viL-AVd=vOrilEE

B-75=vH VR L-AvA=VERBELT, KEAF/ =N, =& ) =N, 2-T v, =),
7 VEBIOL4A&CHFEY v EOBEADRAETAMLOEKEE XM > T, 1MNaOH CHE L
B ETEEmRE %Y Fig.l X0 Fig.2 wrR L,

F2ERBIVELD7 3 VBEYEKBETHE LLLED 200 1 UEPRLLHOE 2 (E
1/2) % B Lizo FOBAADOMHEIZET I 7 BD pK, LHHIBEREH S, ThHDOEDLIT,
BEC L 2EBHENEBHAE L, UENLERKLABBEO VR 4/1 RESI L&
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Table. I Acidity of amino acid (E at half neutralization point) in the mixtures of water

and organic solvent (molar ratio 4/1) Titrant: 1m NaOH
Aminoacid  (Solvent)  H:O MeOH  EtOH  2-.PrOH (CHj).CO 0:_?)
—_
B-Alanine —156, 4 —129.6 —129, 6 —-135,1 -117.1 —136, 2
L~Threonine — 90.8 — 78. 4 —- 71.9 — 72,4 — 7.6 — 82,5
L-Serine — 96.5 — 80.3 — 76.8 — 79.4 — 51,1 - 911
L-Phenylalanine — 99,9 - 771 - 7.7 — 718 - 72,9 — 82.0
L-Histidine — 99,3 — 78.3 - 77.1 — 79.3 — 53,2 - 90.0
4E (maximum) 65, 6 52,5 57.9 63.3 109.5 54.2

4pK,=pK;(8-Alanine) — pK; (L-Threonine) =3, 60—2, 15=1, 45(in H:0)
4E,/2=E,,»(8-Alanine) —E,,; (L-Threonine) =109, 5mV (1. 8 equivalent in H,0)

Table. II Titration of L-threonine and S-alanine mixture with NaOH in aqueous acetone

Solvent Found+S8.D.(%) 4E, 4E, AE (first derivative)

H;O/Acetone L-Threonine Thr+j3-Ala S-Alanine 3/2ep-1/2ep 5/2ep-3/2ep Thr Thr48-Ala

H.0/0 98.6+0. 20 . 69. 4 84.6 15
16/1 88,2+5. 18 98,5+0.51 108, 8+5.7 91.9 119. 8 4 31
8/1 93.2+2 23 97.8+0.47 102,427 99. 4 144.5 5 47
4/1 98,3+1.02 98.0+0,21 97.7+1.23 106. 6 175. 6 7 74
2/1 97.5+0. 65 98.4+0.34 99.3+0.99 111.9 206. 2 8 99

4pK;=pK;(8-alanine) —pK; (L-threonine) =1, 45 (in H:0)

D7 —x% Tablel LR LTc, ThHLOBEND, 8K7 € vRBEELILEE, F75=V
L L-AVd=VvOBENBERELIREVERR LI,

D BT7F5=2vi LAV =2VvOEELNREWERNLE LTEAOSABECHE LLES
5 Fig3 0 X5 B ERBNLION, K7t vEBELTHIIDIEETE 5 2 EAFEND
bhic, LaL, BUEREHE TIPLOTRRERLOT, —RESHBEr R I v L 2 5
Fig.d v, HBIEETES Z LB -, ZORKEE E LDicd oAt Tablell ¢k % 23,
ERT7T 2 vOREEALEN2/1 OBFFELFE oL E Fig. 4A) 2 ED TVERERRL, 4/10
L0onkE B) ARLIEHMTHEREDO D BRENTEI,

242 L-7AF=viLeARAFLVvOLIEE

L-7AF = VITIEREM T L-e A5 2 viZ§EEES DT, KBKZF - CL BERBEER
THROMETE e Figh), i, WED pK, OENILULEHZDT, ThLORERE DK
BRPCENERET L XV FIEETHC Lt (Fig.6),

LAL, SKSAFHVERELELTHE LKL EZ A Tablelll T/RT X 5 R 2 bivic,o
BEFORKOEEN VB EBEC L 52E0RBBNENL 2 124Kk 3EENE
E52BBEHIKTARBIEDOEZIMENNEL Lo, L-7TAF=VE -t AF U VOERSE
EAENIRLOLER, TO—RBTHBOZLELOELLD, iz dE, KXV 4E, OfF
nh, KEoFAFH+ voREEVHENR SN 1 OFKBEELE- L EMAKLFE CAEHEE CE
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Fig. 5 Potentiometric titration curves of histidine or arginine
with HClO, in aqueous 1,4-dioxane
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Fig. 6 Differential titration curves of arginine and histidine

mixture in aqueous 1,4-dioxane
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Table, III Titration of arginine and histidine mixture with HC1O, in 1,4-dioxane

Solvent Found +SD (%) 4E, 4E, 4E (first derivative)
H:0/Dioxane Arginine Arg+His Histidine 3/2ep—1/2ep 5/2ep—3/2ep Arg Arg-+His

H:.0/0 99.5+0.25 100.1+0.08 100.7+0.33 159. 0 206, 6 36 78
16/1 97.4+0,28 99.6+0.05 101,8+0,33 169. 1 185. 7 44 61
8/1 99.0+0.22 99.9+0.08 100, 8+0.30 179.7 172.3 51 51
4/1 98,4+0.22 99.940,08 101 4+0.30 101. 8 150. 3 58 34

ApKe=4pK: (Arg) —pK: (His) =9, 09—5, 97=3, 12(in H,;0)
4pK,=4pK, (Arg) —pK, (His) =2, 181, 78=0, 40(in H.0)

BETE5Z N bhotc, BEFOKDEENDL DR ETAF = vD, AXE V3 ERBO
BHEDOODE W e AF L VORIERBEN Lo T nl, 20 2BOEAYEZRAK E LTEMNE
WETHLEE, 2BOBEOREBEXFESIHET, TOBEREELAT LR I-T, EHE
DEBEEL Ve —ATHIENTERRBENRDHT LD o1,

3 £ =

31 75 =viL-ALik=vOLFEE

— R a-7 3 VBRIITBA & v E LTHEETS D, 4FHO NHyt & CO- zhFho4
F VICERIT 5 1%, ToBEBRERCKE AL, Tido OROFHEIELTTHY, £0
DRIBEABEOLFERIMET TR 2N THENT S, 2% h, 73/ BOMENEL £,

H H
H3C—(|2~C02‘—;_—_*>H5C~d'~COz“+H+ )
NH3+ NI{2
HH HH
| ]
H;N—é—C-COz'r_—:HzN{l:—é'—CO{+H+ @
HH HH

B-75=vTit NHy* £ COy” &2 a7 I VEREHB L TRE—DOIRETEBER T WD D,
@RDOFHEILORIZ EETMEL Z 2ixisve TR THLHEEFOBROFBEED S EL M
THRONBENEL LD, KBERTRBEETE Lrr b DMK L 5 (Fig.1, Fig.2),

*0t, EEBREOSEIHINTHIcoh, KX VBEOENIE X 2 ) —LEBRWT, B
DEEMEFRI AT AP BEC I ZBBENOENKEL LD, FTETHECLAS T
JBOBEN—BIFECTES I 5%, ¥, KEEOFHT : 7 BIVEBI v Thb
b, BEBECEFCAKCEFTZ S OREHDHHDT, 73 7 BOEEIIEKBESCKE
BhOMEED XV EKEEEZEIWEDIZI BB LTWEBENE L,

L4-od+H vERSUBREYE - BEL, AFrvRERK Y, TOSENHEINT
5EBELRDHERETH2BEBEOKOFEOBI LN HFEROETORERL T2,
7 I BOBEIISE Dbt o T,

Tt VESUBEYFE - BRI, OB T & b vk NHy &35 7D CO,m
RS LBERBERBEYREL, MoBHI V7 I/  BOBEXZ®RDS5%, 7 YOHZR
7 v b VIEEEEENK K. BIEFEKEL, BEABEDTHVCACOBEC I IBENIEEIRLL
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% < 7:COTC.° '

AVd=VOBARIE, FOKBELT X vAAKEEE T T D7D NH 56 H pEth 5
{7, TRRAUKBEELETH LY vERKTSE, AVvdA=vR+]IHELETE2FL
HEBHCHE S TWHLDRIBVCEBEELRTIDOELEELLND,

B-75=viAvi=vn pK, i 145 Lo TERKBEPTILIEETE
Vo BTV (B4 ESTH, FEHFRLLADOBMDOZET 109.5mV D F bk
BRCME LTS pK TL8 I Lniebinyy ThiORTESHEBMEBMETE 0L, BE
DETEONTT &+ VOBRERIBRTH D EELLR S,

3.2 L-7TAF=vE L AFTVOLIEE

EAFCVEBIOTAF= v 0.02mol/kg KB pH 12 FhFh 7.6 35 X 00 10.2 72D T,
Fh ook HCIO, CiiE T % L EORIBI@) B LIV@WR TR Eh S,

H H
‘_~/CH2—(:3—C02‘ L e /CH,-C-CO;- ©)
N Ng  NH* H'N NH NH
N N

NH, * NH, NH,* NH,*
H,NCNH(CH,),-CHCO,~ + H* = H,NCNH(CH,),-CHCO," )

L4-od*r VO RBERMN 2.2 LIEFBRENDOT, BP0 ZOEENEINT 2 2H TR
BAAVYTHLTIVBETr b VEDRKERTINEL DI, EBEBEOCFFH v OEENEL
BRBEBETAF=VvERIVe 2+ vOREEMIITEL kB LEL RS Figh),

TAF=2VvELAF O VOEETLEGABEHET S L, ETHREEEOT V¥ = VAEEZ
h, 2WCiEEEHO e AF P vaABEIhD (Fig6) ThidW7 § 2 BD pK, DEINKER
FRT3UEREINLTHD, BIEFOCHFy vOEGENENT SN, EVWERO7TLF =
VIDEAFCVDOHTFHD2OD S5 ATBEBOEENEML kbbb A+ vOlEEMEDFFE
nIinig\s (Figh), # LT, BEHNOKECAHFVVORBEGEALENEH 1 DL E, JE, &
dE, 23z L L VR LA CERITHETE S L dkis-fc (Table IID, hiz—k
BoaHREoF —2bFELh T3,

2EORBOBEAWOMWEL LU, HEEOHERMIIA 037 BELFECIVRELBL
2, FOEEMEI2UUEDENEY TR Lice 20z L3, BEBEYE - CHEYTL B4
i, HEBREOHER, ARMOBERSIVEELZ LT, AUEROSETHW2IET $ 2 BD
BELYHACTEEL BREREA—FETHRELTRI LY, EHEBLHEELT DD
DEFETHD L BDTHB L,

¥, TORRL, BERBERZFEI LOcAE UrREC I 546BE(L#E T 5 2o, 25°C
fHECTEBRETR 5 1E0 0 T, BAkhx mol/kg I T2 », ThEEELC2LV» FTHY
oD TRBWEEZ YD Z ENTET,

4. %% W

b7 I oBIIKE=E ) =, 2-T R —ARBIVT & VORBESBEY{#FE . 1M NaOH
X TBMEBETHZ ENTE, ThLDOEHEDO LN TEKT £ F vHIERD X WEEL R
Ly, THhIBBA AV THH7 I 7 BEREMLI7 2t vOBEICHER T 28HEORE &

— 94 —
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FEBCKRERET T » + VEBBEER PK, D7D TH 5,

L-AVA=vE B-75=voEe L BERAIEA7T v (B 41 02 2/1)
FEOSZ RIS THLIBOBERELZD - THBIBETSZ ENTER,

L-7AF¥F=2vi L-e 250 voEe L BERIIKEBRF© 1M HCIO, 2, THETE %
2R, BRCAFYY (BREEAWKS/D 2BHLTHILRILT, W7 I VBEEULEETE
WERET S ENTE I, ThIZFHECHT 2 BE S+ v v o EBltEk XL CEFEROIER
DEBENZIBLDTHA 5,

X M

1) BE #, JH#eTF, BEHEE BFET  BAEFLB 1024 (198244 ) REK.

2) BE B, BWEE KBATF SHBEET: HUEKFH, No.26, 1 (1981)

3) A. Streitwieser, Jr., C.H. Heathcock : “Introduction to organic chemistry”, 2nd ed. (1976),

p. 940, Macmillan Publ., New York.

4) G. Charlot, B. Termillon ; Bk Kk—Ef, KHEFNR: ‘v e —BRRNOLERIEESEE” (1963),
HE.

5) J.P .Greenstein, M. Winitiz : “Chemistry of the amino acids”, Vol.1, Chap.4 (1961), John
Wiley and Sons, New York.

6) FTHWEBRAFERS (1981) HF—I, 1V e vV,



