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Processing Properties of DL-Phenylalanine in Aqueous Solution

In-Ho Kim*, Ji-Young Shin, Dae-Seok Han, Yong-Kon Park, Young-Eon Kim and Chang-Ho Lee

Korea Food Research Institute, Songnam 463-746, Korea

Abstract

DL -phenylalanine (DLPA) is known as an essential amino acid exhibiting opiate capacities by inhibiting
the degradation of enkephalins. From the viewpoint of developing a drink containing DLPA, its solubility and
stability in aqueous solutions were investigated at some processing conditions such as temperature and pH.
When the solubility was analyzed by transmittance at 600 nm, the solutions containing DLPA of 0.1% to 2%
showed transmittance over 98% above 60°C and over 99% at wide range of pH (3.0, 7.0, and 10.0). The valuable
stability was also recognized through HPLC analysis for DLPA content, that is, 61-71% DLPA was still
remained even after processing at high temperature and wide pH range, indicating the possibility of de-
velopment of drink containing DLPA. Among flavors considered for the improvement of consumers’
acceptability on drink, orange and amino acid flavors were superior to others. Microbial growth was not
detected during 6-week storage after drink preparation.
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Table 1. Conditions for HPLC analysis

Column Waters Symmetry Cis (4.6x250 mm, 5 pm)
Oven temp. 46°C
Detector Variable wavelength detector HP 1100 series,
254 nm
Solvent A) 1.4 mM NaHAc”, 0.1% TEA?, 6% CH:CN,
pH 6.1
B) 60% CHsCN
Elution Linear gradient of solvent B (0~100%)
Run time 50 min
Equil. time 10 min
Injection vol.  Standard 4 pL, sample 2 pL
Flow rate 1.0 mL/min

‘”NaHACZ sodium acetate trihydrate.
TEA: triethylamine.
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Fig. 1. Transmittance of DL-phenylalanine solutions ac-
cording to temperature and concentration.
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Fig. 2. HPLC chromatograms of standard amino acids (A) and DL-phenylalanine (B).
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Fig. 3. Residual contents of DL-phenylalanine after thermal
and pH treatments of drink.

Solution containing 1% DL-phenylalanine was treated as follows;
thermal treatments at 80°C (1), 100°C (2) and 121°C (3), and pH
treatments at pH 3.0 (4), 7.0 (5) and 10.0 (6).
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Fig. 4. Sensory evaluation of drinks containing DL -phe-
nylalanine.

A, A-1, A-2, B and C indicated drinks prepared by the recipe
A containing fruit flavor, B and C containing orange-pineapple
flavor, respectively.

Values are significantly different at p<0.05 by Duncan’s multiple
range test.
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