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Quantitative Analysis of Amino Acids by Gas-Liquid
Chromatography and Its Application

Naomichi Kunisaki, Tsutomu YonNeDA and Yoshio ISHIHARA

Abstract

The method of gas-liquid chromatography was developed recently by Gehrke
and his coworkers on the quantitative analysis of amino acids with a preparation
of N-trifluoroacetyl amino acid n-butyl esters. We attempted to analyze amino
acids using their method with some modifications, concerning reproducibility and
its actual application to biological products.

As to amino acids found in proteins except histidine and cystine the repro-
ducibility was very good, but tryptophan and arginine were not quantitative.
Moreover, the accuracy of this method was estimated by comparison with amino
acid auto-analysis using casein hydrolysate. For biological products, free amino
acids in salmon eggs were analyzed before and after fertilization.
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BBMN 22 a2 ¥ 57 GC-4A PTF 2V, FHAIIR L HMREN RT3 £256N03
EGSS-X (Ethylene glycol succinate methyl silicone polymer) 0.25%, DEGS (Diethylene glycol
succinate) 0.759§ % Chromosorb W iZ 2 —F 4 27 U D2HVHNE 4mm EX 1.0m OF 5 X
B A E ST 2T o1z, £ DMBNESEEIE Table 1 57T,

Table 1. Instrumental and chromatographic conditions

Instrumental conditions:
Shimazu gas chromatograph GC4A PTF

Column temperature ...................... (60°-210°C)
Programrate ..................iiiiiinnn 4°C/min.
Detector temperature .................... 230°C
Injection temperature .................... 245°C
Sensitivity, (range) ...................... 108, (0.4)
Carrier flowrate, N3 .......ccvvnivvinnnnnns 40 ml/min.
AIr e e 0.6 Kg/cm?
Hydrogen ...........c.coiiiiiiiniinnnn. 0.5 Kg/em?
Chartspeed ...............iiiiuennnnn, 5 mm/min
Column system:
EGSS-X 0.25%,, DEGS 0.75%,
Chromosorb W (60-80 mesh)

One meter x 4 mm i.d. glass column
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Fig. 1. Chromatogram of n-butyl N-trifluoroacetyl amino acid esters.
IS (Internal Standard): Norleucine
Chromatographic conditions are the same as shown in Table 1
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Table 2. The factor and relative standard deviation for each amino acid

Amino acid Factor Standard deviation
Alanine 1.024 0. 062
Valine 1.125 0.071
Glycine 1.074 0. 067
Isoleucine 1.014 0.069
Leucine 1.059 0.052
Proline 1.103 0. 055
Threonine 1.146 0.056
Serine 1.188 0.136
Cysteine 1.405 0.109
Methionine 1.463 0.144
Hydroxyproline 1.165 0.080
Phenylalanine 0.929 0. 064
Aspartic acid 1.007 0.080

* Glutamic acid 0.977 0. 059
Tyrosine 1.998 0.076
Arginine 13.344 2.283
Lysine 1.222 0.058
Tryptophan 2.550 0.252
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Fig. 2. Chromatogram of casein hydrolysate
Table 3. Amino acid analysis of casein
Amino acid Gas-liquid Ton exchange
chromatography
Alanine 2.79 (%) 3.15 (%)
Valine 7.51 7.40
Glycine 1.81 1.81
Isoleucine 5.70 5.20
Leucine 10.26 9.42
Proline T 12,09 10.64
Threonine 3.55 3.7
Serine 6.92 6.76
Methionine 2.42 2.47
Phenylalanine 5.07 . 5.13
Aspartic acid 7.66 7.45
Glutamic acid 23.55 22,26
Lysine 9.36 8.42
Tyrosine 1.26 6.35
Total 99.95 100.21
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Scheme 1. Extraction of amino acids from salmon eggs and preparation
of their derivatives

' Salmon egg ’

Added 0.5 ml of internal standard solution
and 5 ml of 69, TCA

Homogenate ‘
Centrifugation
1
Residue
Added 0.5 ml of H,0
and 5 ml of 69, TCA
Centrifugation
Supernatan %
Residue

Dowex 50 W-X8 (H+-Type)
Elution with 50 ml of 2N-NH,0OH

@uent

Evaporation of NH, and H,0

I_:A_zil_ino Acids |

Esterification and acylation

| Amino Acid Derivatives ]
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Fig. 3. Chromatogram of free amino acids in salmon eggs before fertilization
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Fig. 4. Chromatogram of free amino acids in salmon eggs 20 days after fertilization
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Fig. 5. Chromatogram of free amino acids in salmon eggs 25-30 days after fertilization
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Fig. 6. Chromatogram of free amino acids in salmon eggs 40-50 days after fertilization
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