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Summary

A new method for determining acids was developed based on
measurement of reduction prepeak current of 2-methyl-1,4-naphthoquinone
(VKa) in ethanol solution. The instrumentation by voltammetry, flow injection
analysis (FIA) with electrochemical detection and High-performance liquid
chromatography (HPLC) with electrochemical detection was capable of
measuring acids. Prepeak height on the voltammogram obtained in ethanol
solution containing acid, 3 mM VKsz and 38 mM LiCIO4 was found to be
linearly related to acid concentration at 8u M to 6 mM. FIA response was
linear between 25 to 1500 pmol of acid. FIA was found not only sensitive, but
also to be simple and rapid. Acid values of fats and oils, titrable acidity of
coffee, and enzyme activity of lipase were determined. Free fatty acids in a
soya bean oil were determined by HPLC using an ODS column, the mobile
phase of ethanol-acetonitrile (10:90) mixture, and a VKz ethanol solution
containing LiClO4. The present method is practically useful for acid
determination of samples in various fields.
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Fig.l Voltammograms of 30 mM VKj; with (a) 0 M and (b) 2.6 mM
DHA obtained in 38 mM LiClO, ethano] solution. Working
electrode, glassy carbon; scan rate, 5 mV/s. in = prepeak height.
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Fig. 2 Prepeaks of VKj; in the presence of various acids obtained
in 38 mM LiClO;, ethanol solution.
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Fig. 3 Prepeaks of VKj in the presence of linoleic acid at various
concentration obtained in 38 mM LiClO; ethanol solution.
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Fig.4 Relation between half-peak potential and pKjy of acids.
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Fig.5 Instrumental configuration for voltammetry.
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Fig.6 FIA system with amperometric detection for determining acids.
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Fig. 7 Flow signals obtained with linoleic acid at -0.33 V vs. Ag/AgCl.
Injection volume, 5 u1; flow rate, 0.6 ml/min; carrier solution,
ethanol containing 38 mM LiClO, and 3.0 mM VKj.
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Fig.8 HPLC system with amperometric detection for determining acids.
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Fig.9 Potentiometric titration curves for free fatty acids in (A) camellia oil,
(B) saury oil. Arrow a indicates the end-point by phenolphthalein
color change. Arrow b indicates the potentiometric end-point break.
Arrow c shows the volume of 0.02 M KOH corresponding to the acid
value determined by FIA.
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Tabel 1 Comparison of the data of acid value of fats
and oils obtained by FIA, voltammetry and titration.

FIA Voltammetry Titration
' Potentiometry | Color Change®
Sample RSD RSD? RSDF RSDF
Acid value Acid value Acid value Acid value

(%) (%) (%) (%)
Camellia oil 22 19 22 19 23 20 23 23
Cacao butter 24 20 23 20 23 27 24 47
Glycetyl 084 10 | 0% 12 |09 15 10 37

monosterate

Mentha oil 020 13 023 24 020 25 022 34
Corn oil 0.14 054 0.13 13 013 24 0.16 48

‘using phenolphthalein indicator
‘n=5
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Fig. 10 Effect of time elapsed on acid values of (a) fish oil and (b) cod liver
oil. The stability of oils was tested at humidity of 75 % and 40 C.
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Fig. 12 Chromatogram of soya bean oil. Injection of 20 41 corresponding
2 mg soya bean oil. HPLC conditions: mobile phase, ethanol-
acetonitrile (10:90); quinone solution, 6 mM VKj + 76 mM LiClO,
in ethanol-acetonitrile (10:90); injection volume, 20 /1; column,
LiChrospher 100 RP-18 (250mm x 4 mm id.,5u1); flow rate,
1.1 ml/min; applied potential, -415 mV vs. SCE.
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a— K& m # HREOII(¥)

344—07491 10 x MESA 1L 11,800
(0.4M MOPS, pH7.0,0.IM Sodium acetate, 10mM EDTA)

347—07501 10 x TAE 1L 9,300
(0 4M Tris-acetate, pH8 3, 10mM EDTA)

344—07511 10 x TBE 1L 9,300
(0.89M Tris-borate, pH8 3,20mM EDTA)

341—07521 10 x TPE 1L 9,300
(0.8M Tris-phosphate, pH8 0,20mM EDTA)

344—07555 10 x TE 500ml 7,900
(0.IM Tris-HCI, pH8 0, 10mM EDTA)

241—07565 10 x TNE 500ml 7,900
(0.1M Tris-HC1, pH8.0, 1.0M Sodium chloride, 10mM EDTA)

340—07535 20 x SSC 500ml 8,600
(0.3M Sodium citrate, 3.0M Sodium chloride)

347—07545 20 x SSPE 500ml 8,600
(0.2M phosphate buffer, pH7 4,2 98M sodium chloride, 0.02M EDTA)

348—07575 1M Tris-HCl 500ml 7,900
(pH8.00)

347—07481 05M EDTA 1L 9,300

(0.5M EDTA, pH8 0)
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HPL C conditions for duminum determination
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Flow rate [0 21000u I/min.

Temperature 0250

Injectionvolume [0 200y |

Fluorescence detection [ Ex 0 370 nm, Em [0 504 nm
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OA. C. Alfrey, G. R. LeGendre, W. D. Kaehny, New Engl. J. Med., 294,
1840 197600

0 J. Waton, C. Tuniz, D. Fink, G. Jacobsen, D. Wilcox, Neuro Toxicology,
16, 1870 199500

ooooo,0000,36,11110 19940

0 D. P. Pal, D. C. Ggdus, R. M. Garruto, R. T. Yanagihara, C. J. Gibbs,
Jr., Science, 217, 10530 198200

0 M. Sato, H. Yoshimura, H. Obi, S. Hatakeyama, E. Kaneko, H. Hoshino,
T. Yotsuyanagi, Chem. Lett., 2030 199601

0 M. Sato, H. Yoshimura, T. Shimmura, H. Obi, S. Hatakeyama, E.
Kaneko, H. Hoshino, T. Yotsuyanagi, J. Chromatogr. A, 789, 361
019970

0 M. Sato, H. Yoshimura, E. Kaneko, T. Y otsuyanagi, Biomed. Res. Trace
Elements, 8, 2830 199701

0 S. Nomoto, M. Totsuka, T. Nakabayashi, T. Katsuyama, O. Sugita,
Biomed. Res. Trace Elements, 8, 24500 1997L1
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Request Aluminum detection kit 1kit 45,000
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[0 O N. Hiramatsu, M. Shimizu, H. Fukada, M. Kitamura, K. Ura, H. Fuda
and A. Hara, Comp. Biochem. Physiol., 118C(2), 149-1570 19970]

0 O N. Hiramatsu and A. Hara, Comp. Biochem. Physial., 115A(3), 243 -
2510 19960

[0 0 H. Okumura, A. Hara, F. Saeki, T. Todo, S. Adachi and K. Y amauchi,
Fisheries Science, 61(2), 283-28901 199501

00O T. Matsubara, T. Wada and A. Hara, Comp. Biochem. Physial.,
109B(4), 545-55500 19940

00Y.Tao, A. Hara, R. G. Hodson, L. C. Woods |11 and C. V. Sullivan,
Fish Physiol. Biochem, 12(1), 31-4600 1993

O 0OA. Hara, C. V. Sullivan and W. W. Dickhoff, Zool .Sci.,10(2), 245-
25600 19930
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A—R&ES Ap-1-F B # A ik F)
303—06161 KH003 IAfE7wuYxz=YELISA*vk (967CH) 90,000
300—06811 KHO004 2ft7myz=y%/)/a—Fu4f(162) 100ug 40,000
304—06831 KHO005 7ifa/t7nyz=v%//o-+tMiliBEl) 100ug 40,000
307—06821 KHO007 vifU7nyzzyE)/o—Fuilk (A 100pg 40,000
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0 O K. Teranishi and O. Shimomura, Biosci. Biotech. Biochem., 61,
1219 (1997).

oooooooo

1 6 11

IEXEX-
ISASEER G
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gooogo

a— & T % it
344—05291 Fluostain I 500mg
347—05301 Fluostain IT 500mg
345—04121 TAMB 100mg
341—04101 BTAMB 100mg
348—04111 3,5-DiBr-PAMB 100mg
348—07151 S-Methyl-L-thiocitrulline 10mg
346—07191 L-thiocitrulline 10mg
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