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Current-potential curves

(1) 0.5M HpSO4+0.4M KBr; (2) (1)+5x10-5M
L-cysteine; (3) (1)+1.5x10-5M KI; (4) (1)+6x
10-6 M IBr; (5) (1)4+10-5M KIO3; (6) (1)+1.5x
10-5M I,; Indicator electrode : Rotating (2000 rpm)
platinum clectrode (The] electrode was washed with
conc. HNQOj;, and then conc. NH3; aq. and finally
with distilled water before the measurement); Voltage
scan rate : 0.6 V/min
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Fig. 2 A titration curve and the corresponding current-potential curves

Sample solution (50 ml) contains 10 ml of 10-¢ M rL-cysteine, 5ml of 4 M KBr and 5ml of 5M H;SOy;
(I) Titration rate : 0,025 ml/2s, titration temp. : ca. 45°C; (II) Voltage scan rate : 0.6 V/min
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Fig. 3 Effect of applied potential on the titration

curves of L-cysteine

Applied potential #s. SCE : (1) +0.5V; (2) +0.6V;
(3) +0.65V; Sample solution (50 ml) contains 5 ml of
10-3 M L-cysteine, 5ml of 5M H;SO4 and 5ml of
4 M KBr; Titration rate : 0.025ml/2s; Titration temp.:
ca. 45°C; The broken line indicates the region that
could not be measured with the recorder.
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Table 1 Effect of titration rate on the

determination of L-cysteine

Table 3 Determination of the purity of
commercial reagent

L-Cysteine (mg) Relative  Coefficient

Titration —— error of variation
rate Calcd. Found?t (%) (%)
0.025ml/ls 0.8773 0.8740 —0.4 0.2
0.025ml/2s 0.8773 0.8775 +0.0; 0.1
0.025ml/5s 0.8773 0.8775 +0.02 0.2
0.025ml1/10s 0.8773 0.8555 -2.5 0.3
0.025ml/20s 0.8773 0.8320 —5.2 0.8

Sample solution (50 ml) contains 5ml of 10-3 M L-cysteine, 5ml
of 4M KBr and 5ml of 5M H;S0,; Titration temp. : ca. 45°C;
Titrant : 5X10-3 M KIO3; 1t Average of four titrations

R, BEMEMEL LT, 0.5M FiE 0.4M
Teh X5 8AH ) v A RER UK 50 ml & HuvT
# 45°C L L, s vERH ) v AEREEY 2~5) BT
L 0.025ml FoREMLTHET S LR LY.
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AL X B ERTHEBERE & DO WEDERKE
R OHEE DLW TR L.

Table 2 WRT X 51T, BKRBEMN (2x10-5~10-4)
M D L-vA5 1 vt 0.2% LIRO HxRZE L EBR
BCRIBEILERShEL. B, L-YAF 1 vOR
B 2x10-4M Pl ki d & ADOEEN T 5 A
DED bRt X, EBRE @x10-SMDT) TRER
FEKHCHEXT - .

Table 2 Determination of L-cysteine

Concentration (M) Relative Coefficient

error  of variation

L-Cysteine (mg)

L-Cysteine KIOj; Caled.t Foundtf (%) (%)
3.2x10-4 10-2 2.788 2.875 —3.0 0.1
2x10-4 10-2 1.797 1.775 —-1.2 0.1
1.2x10-¢ 5x10-3 1.078 1.078 +0.0 0.0
10~ 5%x10-3 0.8747 0.8747 +0.0 0.1
4x10-5 10-3 0.3594  0.3588t1t —0.2 0.1
2x%10-5 10-3 0.1797 0.1795tft —0.1 0.1
2x10-6 10-4 0.01767 0.016921tf —4.2 0.3

t Bromatimetric titration3’; 1t Average of five titrations;

1tt The titration was performed under nitrogen atmosphere.

X, RERALB L-vAF A vEBHR L-v AT 4
v VIERE - 1 Ko 2 EEHOTRREOMEHE
CHEA LI oA, Table3 iRt X 5B ENE R
7o
AL VEREEE IS —HTHZENnD, L-vR
FA VOMEFEREECFIHATESLDEEL LR
B, ek, LY AT A NIRRT AN Y BRI
VTSR LR TVO T, RFERERIM T CTRERK

Iodometry#4? Present method
Sample (%) _
Purityt c.v.ft  Purityt c. v.tt
HSCH,CH(NH,;)COOH 98.12 0.2 98.06 0.1
HSCH,CH(NH,)COOH- { 97.83 0.1 97.67 0.1
HCI1-H,0 97.36 0.2 97.19 0.1

t Average of five determinations; {t Coefficient of variation

100ml & 10MEEE: 5ml iR L CHREBBRYFABL
7o,

3.6 HEHROER

BiEe-EAba V) v AEBEE AV, L-v AT (1073
M, 5ml) DEEWCRITT L-v A F VOB OWTRKR
Ltz n, Fig. 4 0 X5 ERME LRI

Current, pA

+5

+10f

5X10-3M KIO;, ml

Fig. 4 Effect of L-cystine on the titration curves
of L-cysteine

(1) Without L-cystine; (2) With 2X10-5 M L-cystine;
(3) With 10-#M L-cystine; (4) With 2x10-4M L-
cystine; Sample solution (50 ml) contains 10-4M L-
cysteine, 0.4 M KBr and 0.5M H,SO,; The broken
line indicates the region that could not be measured
with the recorder.
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fEeAD L-vRAFVvRHEGETA L Fig. 4, 3 X551
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VORBCREEYExth ot X, 10 21D L-
VAFUNEKELTY L-VATF 4 vEK 1% OHENE
#1L 0.1% OFBHERCTCEETE, L-YAF VIIHH
iR A Y B e\ Lhis kot (Table 4).

DT Enb, EE-EiLH V) v AEBERP T, -
AFVURRELTE, L-VRAT A vEavERSF N
EERCRIG L THEEI RS 1), 12EALERBDYE
ChbiswdnltEZ BhB.

X, L-vAF v (10-3M, 5ml) HFEFCL-YATFA
VORBEBRRIFTMHO{XEYEOEE R OWTKHF L
Lz 5, Table4 iR3 k5> iEENE bRt

Table 4 Effect of concomitant compound on the
determination of L-cysteine in the
presence of L-cystine

S (Compound] oo of variasion
po [L-Cysteine] (%) (%)
L-Cystine { 1014 %o ol
L-Methionine 0.2 +6.6 0.1
L-Tyrosine 1 +2.1 0.1
L-Histidine 10 —=0.1 0.1
L-Phenylalanine 10 +0.1 0.2
NH,Cl 50 +0.1 0.1
Na,;S0, 50 +0.1 0.1
KNO;3; 10 +0.1 0.1
CaCl;-2H,;0 10 +0.1 0.2
BaCl;-2H,0 10 +0.1 0.1
MgCl,-6 H,O 10 +0.1 0.1
Sr(NO3): 10 -0.1 0.1
Ni(NO3):-6 H,O 10 —-0.1 0.1
ZnSO,-7H,0 10 —0.1 0.1
AI(NO3):-9 H,O 10 ~0.1 0.2
Co(NOs);-6 H;O 10 +0.1 0.1
MnCl;-4 H,O 5 —0.1 0.1
Cr(NO3)3 2 -1.8 0.3
FeCl3:6 H,O 10 +0.1 0.1
FeSO,-7H,0 1 +0.0 0.2
Pb(NOs): 2 -=0.1 0.1
Bi(NO3)3-5H,0 2 —1.4 0.2
Cd(NO3);-4HO 10 —=0.1 0.2
HgCl, 0.4 —-1.6 0.2

Sample solutions : L-cysteine (10-3 M, 5ml)+L-cystine (10-3 M,
5ml); Titrant:5x10-3M KIO3; 1 Average of four titra-
tions; 1t Sample solution : L-Cysteine (10-4 M, 5ml)
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EELL.

Table 5 ZiRT L 518, L-YA5 4 v BEO BE,
BALKB D IR ENAZ LB L TEWE %2 /R Lk
2, OFETIIEREE I —KTHHMER¥Ebh
oo HL-VATFA VIR LTI D -V AF Vi
GUEARARRD L-v AT vESHT L& T 5, 1L
KD FPWHELED, 7 =V V7 VLUBWEEY Rt ay
RIGELRY TRAE L I —&KTH0MENE LR
BERBEBERY RV = v ZREREEY OB AL L-
YAF VIRERCEEY LS .

AEIEEKBEADFEEED LD L5 740 )
TEETAIBESEHE LT, -V A7 4 VIREERE
BERPCHETED &b, DWEBIENEHE, R&ET
HEDOLIWEENWETHS. X, HiEY OEMRERK
RTHE LIS AT, HB-R1Eh U ¥ 2 K Y
HAWBkdL-vAF vOEERL, L-VAT L4 VEEE
TEBHEVSHBE8D5.

Table 5 Comparison of the results obtained by various methods

L-Cysteine (%)

Method L-Cysteine
(mM) Purity c. v.ttit PuritytH c. vttt

KI1Ost 0.005 97.26 0.2 97.11 0.2

Amperometric method KIO3 1 0.005 97.40 0.2 —11t —
HgCl,» 0.005 96.34 0.3 96.50 0.2

Dead-stop method K:Fe(CON) & 0.2 96.87 0.2 96.70 0.2
. KBrO;¥ 0.1 97.20 0.2 —ttt —
Visual method { I,-KI 0.2 97.40 0.2 97.20 0.2

t Present method;
11t Coefficient of variation

1t Mixed solution of L-cysteine and L-cystine (Molar ratio=1:1);

ttt 1-Cystine interfere the titration;
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Rapid amperometric titration of L-cysteine
with potassium iodate in sulfuric acid-potassium
bromide media. (Studies on analytical methods by
amperometric titration using a rotating platinum elec-
trode. XLVI.) Sanae IkEpa and Hiromu SATAKE
(Faculty of Engineering, Tokushima University; Mi-
namijosanjima-cho, Tokushima-shi, Tokushima)

A rapid and precise method for the determination
of L-cysteine in the presence of L-cystine was develo-
ped by amperometric titration using a rotating (2000
rpm) platinum indicator electrode at the potential of
+0.6V us. SCE. L-Cysteine could be titrated at ca.
45°C by adding 0.025 ml portions of potassium
iodate solution at intervals of (2~-5) s in the presence
of 0.4 M potassium bromide and 0.5M sulfuric acid.
L-cysteine {(0.2~1) mg} was determined with a
relative error and a coefficient of variation of less
than 0.2 9. L-Cysteine in ten-times excess amounts
of L-cystine could be determined with a relative error
of less than 194. The titration required only 3 min.
The recommended procedure is as follows. Place 5
ml of sample solution containing (0.2~1) mg of r-
cysteine into the titration cell. Add 5ml of 5M
sulfuric acid, 5 ml of 4 M potassium bromide and 35
ml of water. Titrate the resultant solution with
(10-3~5x 10-3) M potassium iodate standard solution
amperometrically.

(Received July 3, 1981)

Keyword phrases
determination of L-cysteine in the presence of L-
cystine with potassium iodate; amperometric titra-
tion; rotating platinum electrode; sulfuric acid-
potassium bromide; L-cystine.
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