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Ion chromatography of amino acids using the reaction

with copper(II) ion as indicator
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A novel ion chromatography for the determination of amino acids was developed. The
eluted amino acids were monitored by conductometric-UV detection using copper(II)

acetate reagent.

Amino acids were separated on a reverse-phase column, ODS-80Ts (5
um, 150 mmX4.6 mm i.d.) with water as the eluent.

It was not necessary to adjust the

pH of the post-column solution when copper(II) acetate was used. Five amino acids
~ (valine, methionine, leucine, tyrosine, phenylalanine) in soy sauce were simultaneously

determined.

Keywords : ion chromatography of amino acids; conductometric detection of amino acids

using copper(II) ion.
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Fig. 1 Schematic diagram of ion chromatography
1: eluent; 2: Cu®" solution; 3: pump; 4: sample
injector; 5: analytical column; 6: reaction coil; 7:

oven; 8: conductometric detector; 9: integrater; 10:
UV detector
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Fig. 2 Effect of ion-pair species of copper(1I)
Column: TSK-gel ODS-80Ts; Detector: conducto-
metric-UV; Flow rate: 0.4 cm® min~' (eluent), 0.5
cm® min ! (Cu** solution) ; Column temperature:
35°C; (1): Cu(CH3COO)z; (2): Cu(NOs)g; (3):
CuSOy; a) conductometric detection
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Fig. 3 Effect of concentration of copper(II) ion

Copper(II) solution: Cu(CH3COO), was dissolved
in water. Column: TSK-gel ODS-80Ts; Detector:
conductometric; Flow rate: 0.4 cm® min ™" (eluent),

0.5 cm® min™! (Cu®* solution); Column tempera-
ture: 35°C
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Table 1 Retention time of amino acids
Amino Retention time/ Amino Retention time/
acid min acid min
Asp 5.5 Val 6.8 10_05 ABU
Ser 5.6 Met 7.9
Cys 5.6 Ile 8.8
Gly 5.7 Leu 94
Ala 5.7 Tyr 10.6
Arg 5.7 His 13.4
Glu 5.8 Phe 18.3
Thr 5.8 Trp 37.4
Pro 6.4 Lys —

Amounts of amino acids: 0.1 ymol each; Detector:
UV (220 nm)
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Fig. 4 Chromatogram of standard amino acids

Column: TSK-gel ODS-80Ts; Detector: UV; Flow
rate: 0.4 cm® min™! (eluent), 0.5 cm®min™' (Cu®"
solution); Column temperature: 35°C; 1: Val; 2:
Met; 3: Leu; 4: Tyr; 5: Phe
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Fig. 5 Chromatogram of free amino acids in soy

sauce

Column: TSK-gel ODS-80Ts; Detector: UV; Flow
rate: 0.4 cm®min ! (eluent), 0.5 cm® min™' (Cu®*
solution); Column temperature: 35°C; 1: Val; 2:
Met; 3: Leu; 4: Tyr; 5: Phe

Table 2 Determination of free amino acids in soy

sauce

Amino acid ~ Concentration/ RSD, %
mg dm ’

Val 198 1.9
Met 91 4.1
Leu 283 2.4
Tyr 50 7.9

85 4.2

Phe (99") (3.0)

t Conductometric detection. Each analysis was repe-
ated five times. Detector: UV(220 nm)
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