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A palmtop-size coulometric titrator based on the photometric detection principle was devel-
oped for determining the peroxide value (POV) in samples of edible oil. The circuit for elec-
trolysis was composed of a voltage booster that could generate +30V from +5V of a power
source, while a circuit for constant-current control was fabricated using a junction-type field-
effect transistor (JFET), which could supply a current of 0 to 2 mA. In this titrator, a photomet-
ric cell with a 2-cm optical path length served as an electrolysis compartment containing a gener-
ator electrode. The end point of titration was determined photometrically by monitoring the
absorbance of the electrolytic solution during the electrolysis with a home-made colorimeter
using an ultra-violet light-emitting diode (UV-LED, emission wavelength 370 nm) as a light
source and two photodiodes (PDs) as detectors. The data corresponding to the absorbance,
elapsed electrolysis time, and the electrolysis current were collected by an external PC via a serial
interface built in the controller. It was demonstrated that the titrator could provide good accu-
racy and precision in the standardization of a sodium thiosulfate solution. Finally, the device
was applied to the determination of POVs in samples of edible oil; the analytical results were in
good agreement with those determined by iodometry. Moreover, the titrator showed a capabili-
ty for the determination of some colored samples whose end point was hardly determined by
conventional iodometry. The advantages of versatility, accuracy as well as sensitivity in end point
detection make the device attractive for the determination of POVs in many practical samples.
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Fig. 1 Block diagram and photograph of a proposed constant-current coulometric/photometric titrator

FhEN1g %K 100 cm’® I[CHEE L TEEFRE L L7-.

1l

%

o &AM TR CBEAEA 72 b o CRE R USRREM,
REA) EELEAZDO CEMEM, B B) O 2HEH

ZHELL.

2:3 B 1F
2:3:1 FAWBFFUILOEE

BUEIZ, £9, 100cm® =75 A 212 1/600 mol dm

Iy RBEED

3

I EBA Y Y LB 5.00cm®, FTLAY T L 0.08¢g
B3 mol dm *HEE 1 em® ZHLY, % LCRYRY,
BEFTIC b B L CA LK 20em® A 72, ERELAS
% #% 0.0l mol dm * FABEEET b)) T ABEWTHEL,
GVEOEBNEL Lot IAHTI1% TV T VEBRE
“osem® Mz, WFEBEITIVETF VYTV OFEGHH
AIEIAEREE L. FARERT NI T LEBHROT 7
77 —i3xX(1) Lk

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

174 BUNSEKI

| (@)
_Wn FTHTPN “;AIJJAWA L

KAGAKU Vol. 55 (2006)
Table 1 POVs (meq kg™ ', n = 5) of edible oil sam-
ples determined by proposed titration and
by iodometry
Sample Method POV
A Proposed titration 149+ 0.4
Iodometry 14.5 0.2
B Proposed titration 145+ 6
Iodometry 141 £8

Absorbance

: I 0.05Abs

End point

0 160 260 360

’ Time /s
Fig. 2 Titration curves of the dyed oils (sample A)
obtained by the proposed tirator: (a) yellow dye and
(b) red dye
Volume of the added dye was 0.100 cm®, respectively.

The intersection of two straight lines was the end point
of titration.

F=5.00/x (1)

ZZT, FiZ0.01 mol dm > FAHEEF + U &7 AEHO
7778 —, x \THEICBELFFIHEBF M) ABED
B () Tha.

AREBZHCLBEETIE, BF/HELNVIZ0.01 mol
dm > FAHEF MU Y AEHK 0.250 cm® & 07 0.1 mol
dm™’ S LA ) 7 AW 5.0 cm® #HLY, 1.00 mA TE
LB OWREEILE PC TRUERL 7. B -BEED
77 TEEL, 2O0DERORREKEE L (Fig. 2
M), REETRKELLZBEZR(2) IKRALT,
Tr Iy —%RDI.

F=14t/965/v (2)

CCT, (ZEMER (mA), (IRECETSETO
B (), 72, vi30.01 mol dm * FAHEF b1 w4
DRNE (cm®) TH 5.

2:3-2 BRRBOBREHEDNEE I vEMTHET
&, ATBEVCRE- 7288, BB B0 T BRI A
RO EPLRBREAEED 1/10 (0.1g) & LY.
HEICE L7 0.01 mol dm ™ FAHEEEF bV ¥ ABEOIK
Hao, (3) It GRBALWIH % Kb 7-.

P=(aF/M)X10 (3)

CZT, PIRBARIYME (meq kg™ V), aldF+HEES

P LADETE (m®), FREABHRO 7725 —, M
BERML-BROER (9 Thb.
AEBICLBHETIE, TT, & o0.1 g% 30cm’® &
TAFYTVBICEYIY, AR TS 2 DEE&TRS
L7:BERR- 7 0k VA 25 em® 2 MA 7. v T
BANDZERZ BRTATERL, BHIYLH Y ¥ AEHE
0.1em® AL, #% L TR B TH OIS 10 5 MK
BEL7. K3cm® RUBRED 0.01 mol dm™* F F Wil F
MUY ABEBREMZ THULL 2 IBAL, KExER/ I
BEVIBL, FARBF Y ABROESE L ARICE
L, BEZRDA R(4) Xy, BB ERSLT
ARLIoRCELVHEBREINFAHEBRF M)y 208
2RO, BIZZE2R(3) D a lZRALTRAE OB
Wi % 15 72.
a=A~-it/965/F (4)
CCT, AEBRMICARENZ 2 F BB MY 7 A%
BOE (cm®) THY, o (EBRIWICHYT 2 F 4 i
FrITLDE (em®) TH 5.
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3.1 FAWEEF MU LBEDEE
REBOMWRELFMT 5720, KERYI Y EHEEC
£5T0.01 mol dm ™ FFHEEF M) 7 ABHOEE 347
o7z KETHRONZT 72 —13 0.985 £ 0.005 (n =5),
IVRMEDETIL 09770004 (n=38) THotz. 77
78 —@BEWIZEL—EL, FLRBELIZEA%ETH,
FEBEIEHOLEREET S L0350 7.

3.2 BEEYEOTE
AEEBRFIORBEEECLIoTHELNE, RBAR
U B OBEBALWi % Table 1177, BB HMOEE
WZBEWTYH, REOSMEZI v EREEE L —5L,
BELFSTH 7.

I RMEEE T, AEOFFE 1 on® 2RBH2HRML,
AETEENZROBERE %, B2 0.020, 0.050,
0.100 cm’ WML 72 b D2 RUBECRAEL LTER L
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Table 2 POVs of the dyed oils determined by proposed titration and by iodometry

Dye solution added/ Conc.” POV/meq kg !
Method Dye 3 -3
cm /mg dm Sample A (n = 5) Sample B (n = 3)
Iodometry none 0 0 16.0 £ 0.4 1656 £ 4
red 1.0 2.6 19.3£1.6 159+ 6
Proposed none 0 0 176 1.4 161 £2
titration red 0.020 0.5 172 0.6 159 £ 4
0.050 1.1 . 16.5 0.2 160 = 1
0.100 2.3 16.6 £ 0.6 158 =2
blue 0.020 0.2 17.6 £0.7 163 =6
0.050 0.6 16.9£0.3 160 £ 1
0.100 1.2 158 £0.7 161 £5
yellow 0.020 0.4 173+ 0.4 156 £ 2
0.050 1.1 16.7 £ 0.6 158 £1
0.100 2.1 17.0+0.3 163 =1

a) Concentration of dyes in sample solution after preparation

(Table 2). FvEMEHETIE, R A CKBEELZ TN
THEEDBREZEU. TRIZREOR I HEE 25
T2z Thb. —F, FEBIIBVWTIE, ERO#MBETI
BEFRMLEZVWEELIZEZREOKERIBONZ. &
B, Table 1 £V H POVA LA L T2 D3 flERL 2
Bh57:0T, RBOBIIlEAZSD LR DNS.
FRERCHEOEEERL 0.100 cn® I L7238 A O
EMME Fig. 2107 7. HBARL, FaFLRBEL
THERBROBNKEOEIIBINE Loz, ThiZ, K
BFXOEETH S 370 nm 2B B2WINAKE VW 2HTH
5. LL, HeElBcEN: ) 4 XOREIXIZIZFEBET
Hotz. B, BEL 0100 cm’® BMLLEE, HEMRE
BoOBEE I, R, F8, fEh#h0.29, 0.18,
0.89 TdH 7.

4 # E}

EEMEMEE LRI LED 26 L ¥ 5 lhfadtz
AEDECER/CEHEERBELZHEL, SHMOBRL
Y OERISH L72. BifErONMOEKERD L, X

DAVRBEEEHBLUTRALY LW, EEIIYE
SNAPZF TR, BEOHE TIEREHEISHE: & 2
LB LRI BWTHLEHLREENETH -
7.

X B

1) HAREZSE . “@ERBRE - [EM# 1990, p. 338
(1990), (£JEHAR).

2) Metrohm: 794 Basic Titrino Catalogue, p. 6 (2002).

3 HNAF27 0y —X: “FHMILS", Vol. 33
(2003).

4) HEETLEW: HARFLMLH, P3377785,
(2003. 2. 17).

5) K. Akasaka, I. Sasaki, H. Ohrui, H. Meguro: Biosci.
Biotech. Biochem., 56, 605 (1992).

6) SRARMRE, PRz, BIRZE, AR & =/
EB: 53T L% (Bunseki Kagaku), 53, 1303 (2004).

7) Y. Suzuki, T. Aruga, H. Kuwahara, M. Kitamura, T.
Kuwabara, S. Kawakubo, M. Iwatsuki: Anal. Sci., 20,
975 (2004).

8) MIIE, Ll B:. T IR F B, 2, 240
(1995).

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

176 BUNSEKI KAGAKU Vol. 55 (2006)

= |

EBEREMFEEE & EBNMERES 44— F (UVLED) #RE LT Amil2MAabe/NIDOER/
EREFELRB L. EBRERDEL, BEREEEO+5 VAL +30VERETIAERE, Vr vy
Ya MBRHRIIVVAY— (JFET) ZHV2EBREB,SKY, BFEERIT 0~2 mA O TH
WTE5. HAEFHHRML, JBHEIC 370 nm ORI LED 2, RIS T+ b ¥ A T — FZ2AWE, B4R
BEHBEBLVIIEHAT, EBE2a T I A VERHALE. Z0oEMcE, BEBTH5HERER
(RWEHE 30 mm?), RUHELA Y8BTy MLz, 72, ELVARLVY—DFRIIRTFAF v 7 AT —
F—%NEL, BREPICBRZPIZATESL LU, HEHIZIEY S ARY Y 7VRE Ay, A4k
DOXWELY P LIz, MARAHIY M a—F—ICX Y, WhE, BROBRENMRVERERZHEL,
BT A AT VTR L2, 70, BORERURAEREIZX, a2 to—-I9—ICHRDO Y)Y T, v 5 =7
z—RAZBUTCPCIZEALTRE-TRAEEST 7EERL, EMELSEEOREERD 2., REEL T
FTFAGEF M) AOEEICRAL, IURFERLEELL. ARBOEBRtYMHOERIZOISHL,
SURMEELRE L. wihd, BRI vRBEEOMRE -8, REEFNERNRMEES
BT BT EWGrol.
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