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Abstract

In this research, a new method for determination of phenylalanine and tyrosine without
derivatization based on hydrophilic interaction liquid chromatography (HILIC) was proposed. The
HILIC separation was performed using guard column (3 mm x 10 mm x 3 pm) and analytical column
(3 mm x 150 mm x 3 pm) with dihydroxypropyl groups bonded to silica gel as the stationary phase.
The mobile phase consists of acetonitrile : 50 mM ammonium formate pH 3 at 84:16 (v/v) with a
flow rate of 0.8 mL/min. Phenylalanine and a-methyl phenylalanine (internal standard) were
detected at 210 nm and tyrosine was detected at 225 nm. The internal calibration curves were
linear in the range of 1-500 mg/L (¥ = 0.9999). Limits of detection of phenylalanine and tyrosine
were 0.7 and 0.3 mg/L, respectively. Limits of quantification of phenylalanine and tyrosine were 1
and 0.8 mg/L, respectively. Phenylalanine and tyrosine contents in eight samples of dietary
supplements were analyzed using the developed method and found in the range of 149-577 and
396-499 mg/capsule with the recoveries of 95-102 and 97-102 %, respectively. The advantages of
the developed method are simple, fast simultaneous analysis (within 4.5 min), and suitable for

quality control in pharmaceutical and dietary supplements industry.
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Wavelength (nm)

Figure 1 UV absorption spectra of phenylalanine, tyrosine and a-methyl phenylalanine (internal

standard) at 200, 200 and 150 mg/L, respectively
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Figure 2 HILIC chromatograms at 210 nm for the detections of phenylalanine (#) and a-methyl

phenylalanine (*) using acetonitrile: 50 mM of ammonium formate pH 3 at (a) 80: 20, (b)

81:19, (c) 82:18, (d) 83:17, (e) 84:16, (f) 85:15 and (g) 90: 10 (v/v) as the mobile phase
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Figure 3 HILIC chromatograms at 225 nm for the detections of tyrosine using acetonitrile : 50 mM

of ammonium formate pH 3 at (a) 80: 20, (b) 81:19, () 82:18, (d) 83:17, (e) 84:16, (f) 85
:15 and (g) 90: 10 (v/v) as the mobile phase
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Figure 4 Effect of extractant on the

extraction efficiency
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Figure 5 Effect of agitation method and
extraction time (a) ultrasonicator,

(b) horizontal shaker and (c) vortex
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Table 1 Method validation of the HILIC method for the analysis of phenylalanine and tyrosine

Results
Parameters Criteria®
Phenylalanine Tyrosine
Internal calibration curve® 1-500 (r* = 0.9999) 1-500 (r* = 0.9999) ¥ > 0.99
Limit of detection (LOD)" 0.7 0.3 35/N
Limit of quantification (LOQ)” 1 0.8 10S/N

Precision (%RSD)

- intra day®

0.73 % (HorRat, = 0.18) | 0.93 % (HorRat, = 0.23) | HorRat, = 0.5-2

- inter day*

1.75 % (HorRat, = 0.29) | 1.76 % (HorRat, = 0.29) | HorRat, = 0.5-2

® Criteria of appendix K: Guidelines for dietary supplements and botanicals, part I: AOAC guidelines

for single-laboratory validation of chemical methods for dietary supplements and botanicals [17];

® mg/L; © Ten replicates (n = 10)

1950
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Table 2 Phenylalanine and tyrosine contents and recovery studied in dietary supplements

Phenylalanine Tyrosine
Samples Labels Contents Recoveries (%)° Labels Contents Recoveries (%)°
(mg/capsule) | (me/capsule)® | 10 mg/L° 50 mg/L® | (mg/capsule) | (mg/capsule)® | 10 mg/L° 50 mg/L°
A(lot No. ) ” 500 500.24+1.00 99.04+0.73 98.71+0.23 < nd. 101.10+0.01 | 96.78+0.23
A (Lot No. II) * 500 501.50+1.38 97.64+0.39 96.38+0.46 n.d. 101.83+0.32 | 99.08+0.74
B (Lot No. ) n.d. 101.22+0.28 | 96.56+0.08 500 497.36+2.76 99.68+0.91 97.19+0.44
B (Lot No. II)* n.d. 97.75+0.07 98.20+0.27 500 499.20+1.17 | 101.45+0.56 | 100.89+0.42
C(LotNo. ™ 576.45 573.79+1.01 99.58+0.27 96.20+0.76 n.d. 101.53+0.08 | 96.55+0.86
C (Lot No. I) ™ 576.45 577.40+3.88 95.48+0.52 | 101.84+0.92 n.d. 101.97+0.10 | 101.16+0.14
D (Lot No. )™ 150 150.71+2.09 | 101.31+0.73 | 101.06+0.40 400 400.72+3.55 | 101.85+0.50 | 98.95+0.99
D (Lot No. I) ™ 150 148.70+0.41 98.34+0.04 | 99.69+1.43 400 395.76+2.75 99.28+0.94 | 101.89+0.37

® Three replicate injections (n=3) (mean+SD); ® Fortified concentration; € (-) is not labeled; ¢ n.d. is nondetectable; ~ Single nutrient

formulation; ~ Multi-nutrients formulation.
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Figure 6 The HILIC chromatograms of sample D (Lot No. 1) (a) phenylalanine (#) and a-methyl

phenylalanine (*) at 210 nm and (b) tyrosine (@) at 225 nm.
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