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Potentiometric titration of some amino acids in aqueous
acetone solvent with perchloric acid

Tetsu Kasuima, Misa Kurosaki, Hisako OHwaki,
and Rieko TaTEDA

100 ymol of some amino acids in aqueous acetone (1/1) is titrated potentio-
metrically with 0.1 M HCIO, using Metrohm titroprocessor with glass indicator and
silver-silver chloride reference electrodes and a salt bridge of 3 M LiCl aqueous ethanol
solution (Table I and Fig. 1).

To clarify the end point, aqueous acetone (2/3) is used to titrate r-histidine and
L-leucine. Since the solubility of L-phenylalanine is low, aqueous acetone (3/2) is used
for the determination.

It is found that the emf of the half neutralization point of the amino acids is
proportional not to the pK; but the pH of the isoelectric point, namely pI. This is
because that the amino acids will be almost the zwitter ion, NHst RCOO~ in aqueous
acetone solvent.

1. Exhe&

7 3 BIFBA A VE LTHRETHOT, KCIZHEW X BT 28 EFBRBECIIBET L
WD S\ LT ANFMET I JEKERD PHIZ6Fi&DT, BIXd & X hiEETHEET
HTELVRETHB, £ZT, W2OhD7 I BIIKEBRE2BEE LTBERR THREIRT
WBEMRY ZOBELBF VW ER—DODHETH D,

FITT7 I 7BREREL LTRTHEETS & X3, KB LEBEELLEML R KY
ERCTHEETH > HENLILfTebhTw32, SEIEK7T 2t vEBEEL, BEEX »RVE
HEEBTHEELLEIAIVEEN L DI, Tk, BERCPHEEGRLECOVWTLIEEL
D THRET S0

2. ® B
2.1 B ¥
IR

7 7 BERREE Y, 0.1 M KRERE>L ), ARO0.02MitHRLUTER L,
7)) v v, HELFE.
L-a-7 5 = v, HER{LE.
pL-a-7 J = v, BHILE.
B8-7 % =v, BAREILER.
L-u A v v, BERELEML

* Co—mMTAAKES, H0144 (981£40) THE
1) #HUE BAERSA, 1981




No. 26 (1981)

L-1 vV eAd vy, BARELES

-+ VA=V, BRE{ERD

L-- Y v, HARBEELS.

L- £ F7% = v, BAELIEML.

L-7 V¥ = v, HARE(LZER.

L~ AF v, HARBE/E.

-7 = =175 =y, BARE{IEM.

2) WERE

0.1 M BEFRRBAEBK

AL 7 #ED 70% BEFHEE % 7 Ro

D

MK, FAREA 4 v RBETHE LI OZEBICHVT,

TNV, AAIHOHESHAT v (99.7wiw) {EH,

2.2. %

T80 2B « Metrohm #-%{ Titroprocessor E 634 iz Dosimat E 635, Stirrer E 649 % §24%

LTfEH, BEAICA v Y2 by MR SmMIAER, R 1,

B4 : Metrohm 28 3 — &% — 2 v 7 » b fIEEA S EA 876-20 20 m/ ) %71z EA

876-50 (50m! ) % {FHo

R EM : Metrohm #-81 % 5 2 Efx EA 109,

HBiE G - Metrohm #1851 £ - $E(LA TR EA 427, BRI OEEBE LT 3M LY =

v A S0VIVI =& — VR EER,

BEFERWE  hERFRR &S, 25.0°C,

EBELEE | ILEBERESHE, 100V.

BEFRCA ¥~ Vv 28, 1264MP, ZiRsE .

BEEY2Vy b 110 37003 30m/ SEOEEC 2V y FTEAV7I7A2RIEAEA TV EHLET

BETHIOR LI DRAMBREANTEFROCATHE TS L5 Licb D,
2.3. SBRHE

0.2M o7 3/ BKEHKH 58 (100 pmol) »EREC vy PEHAVCCERCEY &Y,
25.0°C D ETERECOH\WEY 4 =2 -V ¥y MIOBEEZ7ZF A2AN, KE 2 TH
20g L Lichb DERAKE Lico BREBBIELZFE S BRI KEDREEILFTHEOE LD X5
7 37 BARBRCEBRBERS 0K INL TR 20 g o BEREY 2L -7

FORMBECA TAT 4 M E —fFEDABABGHOSERTALRBL, /5 Fu 7 AKX —
7 —C—TRE TH EZREL) HBERME CTHE L, TORBMAMTHE, —REI MR, H
EE & T o#EE L Titroprocessor TiREE Lo

B LTtREELTCEAKTIRLIOT 2 vERY, BEHOLLAB TR &, 7
IVEBABRLEVEZRIMNZEIVZHIDEALLDEKRT € VER W, ¥, KEY
BT 27200200 1 YEFTRELILEZAT, 7P vEEBIMLTKRESYARCTS &
R EREL RO L 5T Lic, MECE LICKRENL 15~203TH %,
2.4 FEBRER

_..__.2_.



No. 26 (1981)

BT S BTHD -7 AF = VR IP - AT Y VKB THET 5 & LNT RN,
DT < VBRIIEET S Z LA TERh -7

BT I )BOYY, B-T 5=V, LLa-7 T =Y, Dl~a~-T7 5 =V, L-{ Ve vy, L-AY
V, PV viEARTIN 1 O&GKT b vEEEE LTHETER, L-b AFUvR I
L-r A ¥ VI OERY BT H1-D3R20EKT v VEBIHE LTEE Lo L-7 = =/
75 = VKA ERRC TS 2H/HIDEKRT €t vEET, LA F A= ViR Il DEK
7 b Y TRERSTHRCH 505, WDhLT ¢ b VORREYHTLUBL T BDT, 25
DIHBREBICELIHTT 2 VERLHEHETIZ LT Lo THEMR LR -, L--3) ¥
BIVOZY v viz2p0 1 YBEEBELLIATT L VEBRHL T2 3 & LTHETS
AR Y- TRERHETIENTEL, - v VII2HD I YBETT v vEBEY IR 11
LTHE Lo U EDERY X kb ot Tablel ¢, FoBEMEEEHHEN Fig. 1 Th s,

Itl =L D EKBHEFTO 250 1 BREEOHBHE L KABEKP LTS 7 1 2 BB pK,
EDOMBBEREY A EZ A, —BROINAVRVEBOBE L E S THEERAZL it hotce L
L, $BH0opH2% b pl LoBfELiL 5 Fig. 2 Thhs L5 I WHEIME A & 5 h
oo Tods, BEOEE, KEORAEARIVHFEROWECRIZTHEY, -7 5 =vER
FHE LT, AREES LOTEER L 5 BEEAROBELL BT Bcw 1 M BEOBERER CHE
LickER % Fig. 3 TR L7,

mV
3001
S 2001
S
)
2
°
E 100,
S
S
=
&5
0 L
— 1007
0 0.5 1 1.5
0.1MHCIO.4 equivalence
Fig. 1. Titration curves of some amino acids in aqueous
actetone /A Glycine, L-a—Alanine, pL—

a—Alanine, v-Isoleucine, 1-Valine, 1-Phnyl-
alanine, rL—Methionine, r-Leucine. x L-Hi-
stidine, + f-Alanine, (0 1-Arginine
H,0/(CH;)sCO=1/1 molar ratio, H,0O/(CH,),CO
=3/2 molar ratio [ x and Q]
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Table I. Titration of some amino acids with 0.1 A7 HCIO, in aqueous acetone
H,0/(CH,),CO H,0/(CH,),CO
. . 11 (1/1—-2/3)
Amino acids Found S.D.  e.p.(1/2) AE Found S.D. AE

% % mV mV % % mV PK, pK: PK; pl
L-Arginine 99.6 0.40 —35.2 352.0 2.18 9.09 13.2 11.2
L-Histidine* 99.0 0.21 (+153.2) (153.2) 1.78 5.97 8.97 7.47
f—Alanine 99. 4 0.25 +188.2 160.5 3.60 10.19 6.90
L-a—Alanine 98.1 0. 40 +250.1 87.4 2.34 9.69 6.01
DL-a—Alanine 97.2 0.53 +250.1 87.3 2.34 9.69 6.01
1-Leucine* 95.5 0.46 (+247.7) (78.1) 96.8 0.12 88.9 2.36 9.60 5.98

(3/2—-1/1)
L—Isoleucine 98.2 1.0 +253.8 97.9 2.26 9.62 5.94
L—Valine 97.7 1.2 +254.3 90.3 98.6 0.33 108.9 2.32 9.62 5.97
Glycine 96. 2 0.50 +263. 8 77.4 97.4 0.33 99.8 2.34 9.60 5.97
rL—Methionine — — (+266.0) — 100.7 0.76 107.2 2.28 9.21 5.74

(1/1-1/2)
L-Phenylalaninet 98.2 0.25 (+271.4) (92.5) 1.33 9.13 5.48

* H,0/(CH,),CO=3/2,

t=2/3

(1861) 93 "ON
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Fig. 2. Relationship between the pI and the emf of half
neutralization point of amino acids
1 r-Arginine, 2 p-Alanine, 3 1r-x—Alanine,
4 r-Isoleucine, 5 r—Valine, 6 Glycine, 7 L~
Methinonine.
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2) J.P. Greenstein, M. Winitz: “Chemistry of the amino acids,” Vol. 1, Chap. 4, 1961, John Wiley &
Sons.

3) G. Charlot, B. Tremillon; BExA—ER, EHEBR : “v 4t e — BHANOLERIE & Flg”, 1963,
HE,
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Table II. Relationship between the molar ratio of water/acetone and the weight
percent of acetone and the dielectric constant

H,0/(CH,),CO Initial e.p.(1/2) e.p. e.p.(3/2)
concentration
molar ratio wiw% wiw9%, wiw% wiw%,
3/2 68. 3(36. 8) 66.7(37.5) 65.2(38. 8) 63.7(35.9)
1/1 76.3(31.8) 74.5(33.0) 72.8(32.0) 71.2(35.0)
2/3 82.9(28.0) 80.9729.0) 79.0(30.0) 77.2(31.2)
1/2 86.6(25.6) 84.5(27.0) 82.5(28.2) 80.6(29.2)

( ) : dielectric constant
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Fig. 3. Titration curves of 0.01 M g-alanine in aqueous organic

solvents
Aqueous solvent € €
O 1,4-Dioxane (75 wjw%) 14 x  2-Propanol (75 w/w%) 29
+ Acetone (75 w/w9%,) 32.5 x Ethanol (75 w/w9%,) 35
+ Ethanol (90 w/w9%,) 27.5 x Acetone (50 w/w9%,) 45
-+ 2-Propanol (90 wjw%) 19 X 1,4-Dioxane (50 wjw%) 36
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ELTHEL, Thiksr 2/ -1 0GENHEMUHBEERIMET T35 coh T CH,OH,* ol
ENBETEENMONTWBDOTY T6W/WY T b vhTii7 e b vik OHyt & LTKES
FETHLDEHEIND,
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4) R.W. Gurney: “Ionic Processes in Solution,” Chap. 13, 1953, McGraw-Hill.
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