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Effects of pre-column derivatization time of O-phthalaldehyde on
determination of amino acids content in rice by reversed-phase
high performance liquid chromatography
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ABSTRACT: Objective To determine the optimum pre-column derivatization time for the determination of amino
acids content in rice by reversed-phase high performance liquid chromatography (RP-HPLC). Methods The
relationship between pre-column derivatization times and amino acid detection results was studied based on amino acid
standard liquid and amino acid extractives from rice. Results When the derivatization reaction was carried out with
O-phthalaldehyde (OPA), 3-mercaptopropionic acid and amino acids, the peak area of derivatives reached the maximum
when the derivatization time was at 15 min. However, there were great differences in the stability of derivatives from

different OPA-amino acids derivatives. When the derivatization reaction was in the range of 15-300 min, the peak areas
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of derivatives from tyrosine and phenylalanine remained at a very stable level. Nevertheless, the derivatives from

serine and threonine with hydroxyl groups in the side chain were particularly sensitive to the derivatization time, after

the derivatization time exceeded 15 min, the peak areas of derivatives began to decrease rapidly; when the

derivatization time was within 15-60 min, among the 15 amino acids, the peak areas of derivatives from 9 kinds of

amino acids including tyrosine, phenylalanine, arginine, glutamate, aspartic acid, lysine, leucine, isoleucine and

alanine decreased by less than 5%. Conclusion The detection values of peak areas from amino acid derivatives

from rice are sensitive to the pre-column derivatization time, and controlling the derivatization time within 15 min

can effectively reduce the experimental errors.
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Fig.2 Chromatographic diagrams of standard amino acid samples
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Fig.3 Effects of derivatization times on the absorption peak areas of amino acid-OPA derivatives in standard liquid
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Fig.4 Effects of derivatization times on the absorption peak areas of amino acid-OPA derivatives in amino acid extracts from rice
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Table 1 Effects of pre-column derivatization times on the decrease percentage of absorption peak areas of amino acid-OPA derivatives

FrfE i (d1)/% FEAARE S (d2)/% ZAH(d1-d2)/%
60 min 120 min 240 min 60 min 120 min 240 min 60 min 120 min 240 min
Jig R 0.0 0.0 0.0 0.8 -0.5 2.7 0.8 0.5 2.7
KNAR 0.0 0.0 0.0 -0.2 -1.7 -3.6 0.2 1.7 3.6
KRR 0.0 -0.6 0.6 4.0 -13.0 283 4.0 125 27.7
B AR 0.2 ~1.1 3.3 -3.0 -8.2 -18.2 3.2 7.1 21.6
REHR 0.3 2.3 2.5 -39 -10.7 -20.9 42 8.4 23.4
R -0.2 -17.8 —46.6 -1.8 —29.4 -57.7 1.7 11.6 11.1
SR -0.3 -1.5 -1.9 -1.1 -9.7 -19.2 0.8 8.2 17.4
SRR -0.5 2.0 -6.3 2.5 9.3 -17.4 2.0 7.3 11.1
=Nizd -0.1 1.5 -32.7 -6.9 -29.0 -58.5 6.8 30.5 25.8
IR -0.3 -3.0 -6.7 -8.0 -12.8 -39.3 7.7 9.8 326
G -0.6 -0.8 -1.0 -8.0 -12.2 -23.7 7.4 11.4 22.7
AR -1.1 2.3 0.6 -16.8 -51.9 -81.4 15.6 542 82.0
ERIz 2.1 2.4 -8.0 2.1 -14.6 -28.9 -0.1 12.2 20.9
TNATR 2.5 -5.3 -20.6 -21.2 -38.8 -58.5 18.7 33.5 37.9
2R 9.8 220 -38.0 -13.6 -38.0 —65.7 3.8 16.0 27.7
FEIH -1.6 4.9 -14.4 -7.8 -23.3 —42.8 6.2 18.4 28.4
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