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Determination of tryptophan in infant formulas using ultra-high performance
liquid chromatography
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ABSTRACT: Objective To establish an ultra-high performance liquid chromatography (U-HPLC) method
for the determination of tryptophan in infant formulas, and then to investigate the relationship between trypto-
phan concentration and protein concentration in infant formulas. Methods NaOH was used as hydrolytic so-
lution. Then sample hydrolysis under an alkaline condition at 145 C. The U-HPLC separation was achieved
using a C;g column (50 mmx4.6 mm, 1.8 pm) as solid phases and KH,PO4,-NaOH buffer solution—-methanol
(60:40, v:v) as mobile phases. under isocratic elution. The flow rate was 0.5 mL/min and the column oven tem-
perature was 45 “C. The injection volumn was 5 pL. It was detected on a Fluorescence Detector and quantita-
tively determined by the peak area at excitation wavelength of 280 nm and emission wavelength of 350 nm.
Results The linear concentration ranges of the calibration curve were 1~1000 pug/L for tryptophan (r=0.999),
and the limit of quantification of the method was 1 pg/L. The mean recoveries varied from 110.7%~116.3%
when spiked negative samples with 0.05, 0.5 and 2.5 mg/g tryptophan. Conclusion The established method is
simple and can be suitable for the rapid determination of tryptophan in infant formulas. The determined results
demonstrated that the relationship was not linear between tryptophan concentration and protein concentration in

infant formulas.
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Table 1 Recoveries and precision (RSD) of tryptophan %
RSD/% z
/ / §
(mg/g) % Intra-day Inter-day R
(n=5) (n=3)
0.2 110.7 0.75 1.30
Tryp- 0.5 114.2 1.56 2.07
tophan
1.5 116.3 1.80 2.54
4 U-HPLC
35 J5iERiH Fig. 4 U-HPLC chromatogram of t}/plcal samples for tryp-
tophan analysis
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Table 2 The detection results of tryptophan in ten milk powder samples
1 2 3 4 5 6 7 8 9 10
(mg/g) 1.80 1.95 1.97 2.00 2.19 2.51 2.64 2.76 3.05 3.35
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5 The correlations of protein concentrations and tryp-
tophan concentrations in milk powder samples
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