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A Chemometrics-Assisted Potentiometric Method for Simultaneous Determination of
Cinnamic Acid and L-Phenylalanine
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Abstract: In this work, we proposed a new method for the simultaneous determination of cinnamic acid, L-phenylalanine and
amonium sulfate in solution using combined potentiometric titration and chemometrics. The partial least squares (PLS) algo-
rithm was applied and 25 standard mixtures of the compounds were prepared according to orthogonal experimental design for
calibration set. The commonly used leave-one-out cross-validiation method was used to select the optimum number of factors
in the PLS model. An independent set of synthetic raw mixtures was employed to evaluate the prediction performance of the
resulting models. The results showed that the recovery values ranged from 92.9% to 104.4% for cinnamic acid, 94.9% to 101.5%
for L-phenylalanine, and 96.6% to 105.1% for amonium sulfate respectively. The study proves the feasibility of simultaneous
spectrometric determination of cinnamic acid, L-phenylalanine and ammonium salts in raw mixtures without preliminary
separation steps.
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Fig.1 Schematic description of the calibration set and test set used in
titration multivariate calibration
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Table 1 Concentrations of various compounds in the calibration set

mmol/L
FEAHL RFERR L- KNHER PR F
M1 0.0000 0.0612 0.3786
M2 0.0000 0.1225 0.5679
M3 0.0000 0.1837 0.7572
M4 0.0000 0.2449 0.9465
M5 0.0000 0.3061 1.1358
M6 0.1817 0.0612 0.5679
M7 0.1817 0.1225 0.7572
M8 0.1817 0.1837 0.9465
M9 0.1817 0.2449 1.1358
M10 0.1817 0.3061 0.3786
M11 0.3635 0.0612 0.7572
M12 0.3635 0.1225 0.9465
M13 0.3635 0.1837 1.1358
M14 0.3635 0.2449 0.3786
M15 0.3635 0.3061 0.5679
M16 0.5452 0.0612 0.9465
M17 0.5452 0.1225 1.1358
M18 0.5452 0.1837 0.3786
M19 0.5452 0.2449 0.5679
M20 0.5452 0.3061 0.7572
M21 0.7270 0.0612 1.1358
M22 0.7270 0.1225 0.3786
M23 0.7270 0.1837 0.5679
M24 0.7270 0.2449 0.7572
M25 0.7270 0.3061 0.9465
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Fig.2 Titration curves for calibration set samples and prediction set
samples
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Table 2 Actual and predicted concentrations and recoveries of various
compounds in the prediction set

SeB5 A/ (mmol/L) T/ (mmol/L) [l 1%
WHR L-ARZR WRE WHER LAAER RS AR L ARER Rk
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