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Analysis of Amino acids by High Performance Liquid Chromatography
Using Pre-Column Derivatization with Ultraviolet

TAKABA Mika*, OGAWA Hirofumi*, UMAKOSHI Shuichi* and MATSUMOTO Yoshitsugu*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

The analysis method for amino acids using a HPLC (High Performance Liquid Chromatograph), a generally-used instrument,

was examined. When analyzing amino acids, a pre-column derivatization method had been used until now. However, this method

had some problems. First of all, this method involves the reaction of OPA (o-phthaldialdehyde) and FMOC (9-Fluorenylmethyl

chloroformate) to amino acids. OPA-amino acids respond selectively to primary amine. In addition, OPA-amino acids are unstable.

In other words, generation and decomposition occur concurrently. Secondly, there are some weak retention amino acids; therefore,

accurate quantification cannot be achieved. Thirdly, separation of a few amino acids is insufficient. Therefore, a method which

could solve the aforementioned problems was explored in this study.
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Table 1 Mobile phase gradient condition for HPLC

S Ao
I — Pro

-10]

Time (min) | Mobile phase A (%) | Mobile phase B (%)
0.00-7.00 100 0
7.00-17.00 Linear Gradient
17.00 90 | 10
17.00-22.00 Linear Gradient
22.00 80 20
22.00-27.00 Linear Gradient
27.00-32.00 60 | 40
32.00-42.00 Linear Gradient
42.00-47.00 0 100
47.01-60.00 100 0
: .
5| o & -

Fig. 1 Chromatogram of PTC-amino acids by HPLC
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Table 2 Coefficient of determination (R?) in calibration curves
about each amino acid

Retention

Symbol

Cofficient of

Amino acid (3-letter) (tr:‘:) determination
L-Asparagine Asp 54 0.99978
L—Glutamic acid Glu 6.2 0.99998
L-Serine Ser 13.9 0.99977
Glycine Gly 15.2 0.99991
L-Histidine His 17.2 0.99942
L-Arginine Arg 19.6 0.99991
L-Threonine Thr 20.3 0.99965
L-Alanine Ala 211 0.99991
L(-)-Proline Pro 22.6 0.99992
L-Tyrosine Tyr 28.7 0.99991
L-valine Val 29.6 0.99989
L-Methionine Met 30.3 0.99994
L(-)-Cystine (Cys)2 31.2 0.99972
L-Isoleucine Ile 31.9 0.99991
L-Leucine Leu 321 0.99993
L-Phenylalanine Phe 340 0.99994
L-Lysune Lys 37.0 0.99988
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Fig. 2 Chromatogram of hydrolyzed and PTC derivatized
Peptone and Casein by HPLC
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Table 3 Comparison of amino acids measured value and reference
value? 9 19 (earch amino acid content(mg))

Soybean Peptone Meat Peptone Casein

measured reference measured reference measured reference
value(mg) value(mg) value(mg) value(mg) value(mg) value(mg)

Asp 15.7 97.1 13.7 87.0 446 63.0
Glu 42.8 160.0 60.7 150.0 172.5 190.0
Ser 18.9 428 31.9 60.0 46.3 52.0
Gly 18.8 34.1 195.6 5100 14.6 17.0
His 12.6 22.2 0.0 13.5 242 27.0
Arg 272 63.6 60.9 82.5 212 340
Thr 15.7 319 0.0 375 29.0 40.0
Ala 222 34.6 78.2 163.5 23.6 217.0
Pro 223 440 101.2 180.0 88.1 100.0
Tyr 18.0 31.2 0.0 6.0 35.0 52.0
Val 1.3 40.1 15.1 450 276 62.0
Met 43 10.4 8.2 13.5 20.2 217.0
(Cys): 0.0 10.0 0.0 3.0 0.0 44
lle 8.0 385 8.5 225 18.6 50.0
Leu 35.1 65.0 26.5 51.0 63.7 85.0
Phe 17.9 441 13.5 240 318 46.0
Lys 9.4 518 335 54.0 48.2 72.0

Table 4 Comparison of amino acids measured value and reference

value® 9 19 (earch amino acid ratio(%o))

Soybean Peptone Meat Peptone Casein

measured reference measured reference measured reference

value(%) _ value(%)  value(%)  value(%)  value(%)  value(%)
Asp 52 124 2.1 15 6.3 6.6
Glu 143 20.6 94 14.2 243 20.0
Ser 6.3 53 49 3.7 6.5 55
Gly 6.3 48 30.2 224 2.1 1.8
His 42 3.2 0.0 1.5 34 28
Arg 9.1 8.7 94 9.7 3.0 3.6
Thr 52 40 0.0 25 4.1 42
Ala 74 43 12.1 9.0 33 28
Pro 74 34 15.6 8.1 12.4 10.5
Tyr 6.0 38 0.0 08 49 55
Val 338 48 23 34 3.9 6.5
Met 14 1.0 1.3 1.1 28 28
(Cys)2 0.0 0.6 0.0 1.8 0.0 05
Ile 2.7 43 1.3 2.1 26 53
Leu 1.7 14 4.1 42 9.0 9.0
Phe 6.0 47 2.1 25 45 49
Lys 3.1 6.8 52 55 6.8 7.6
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Fig. 3 Comparison of amino acids measured value and reference

value® 9 19 (earch amino acid ratio(%))
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Fig. 3 Chromatogram of PTC derivatized Theanine and Internal
Standard by HPLC
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Fig. 5 Chromatogram of extracted and derivatized amino acids by HPLC
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