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Production of Free D-amino Acids in Raw Milk Related to

Psychrotrophic Bacterial Contamination
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ABSTRACT

It is generally believed that amino acids occurring naturally in mammals are of the L-configuration. D-amino
acid(DAA) are common in nature as constituents of bacterial cell walls and several antibiotics. Recent reports
have demonstrated the presence of small amounts of free DAA in milk. The presence of free DAA may affect
the food quality by decreasing the nutritional value. Our objective was to examine whether the free DAA
came from psychrotrophic bacteria. Free DAA was produced by treating raw milk with Pseudomonas spp. The
samples were extracted with sulphosalicylic acid and derivatized with AccQ-Tag™ reagent when the analysis
was carried out by reverse-phase HPLC. We tested correlations of the content of free DAA with bacterial
growth. Significant of free D-alanine and D-proline have been found in the raw milk inoculated with
Pseudomonas spp. The increase of D-alanine and D-proline appeared to be mainly related to the presence of
Pseudomonas  fluorescens. These results suggest that free DAA may be considered as an indicator of
psychrotrophic bacterial milk contamination.
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Table. 1. Instrument and operating conditions of HPLC for the analysis of free D-amino acid

» Instrument Alliance M2690XE system(Waters Co., U.S.A.)
» Detector Fluorscence(5pd cell Vol.), Ex : 250 nm, Em : 390nm
» Column AQC-Tag Cig, 3.9 x 150mm(Waters Co., U.S.A.)
» Mobile Phase A ; AQC-Tag eluent concentrate A 100 mL : water 900mL{v/v)
B ; 60% acetonitrile(v/v)
» Oven Temp. 37C
» Flow rate ImL/min.
» Injection vol. Spe
» Gradient table
Flow rate(mL/min) Time(min) o e
Initial 100 0
0.5 98 2
15 93 r A
19 90 10
1 32 67 33
33 67 33
34 0 100
37 0 100
38 100 0
40 100 0
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Fig. 1. HPLC chromatogram of standard free
D-amino acids.

2. Aol 2|8t free D-amino acide| A A

L. acidaphilus, B. longum, S. thermophilusZ-
olFejR 414 EY FAHFFAU ABT-CE A
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DAAE 4% 73 D-Asp, D-Ala, D-Glu S0]
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Fig. 2. HPLC chromatograms of free D-amino
acids in yogurt fermented with ABT-C.

Table 2. Changes of free D-amino acids
concentration acids in yogurt fer-
mented with ABT-C

(bg/mL)
i : Fermentation time(h)
D-amino acid
0 4 8
D-aspartic acid 0932 0951 1.093
D-serine 0916 0952 0929
D-glutamic acid 0938 1318 0985
D-alanine LOI1 0989  1.051
D-proline 0.925 0.887 0.968
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Fig. 3. HPLC chromatograms of free D-amino
acids in milk inoculated with Pseudo-
monas fluorescens.
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Fig. 4. HPLC chromatograms of free D-amino
acids in milk inoculated with Pseudo-
monas putida.
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Table 3. Changes of free D-amino acids concentration in milk inoculated with psychrotrophic

bacteria (ug/mL)
Incubation time(h)
D-amino acids A" B?
0 4 8 0 4 8
D-aspartic acid 3922 4273 5.591 4292 4.350 6.287
D-serine 1.962 2.082 2,762 2254 2.834 3.625
D-glutamic acid 2423 3.331 4.475 3.157 3.691 4.942
D-alanine 2,641 2.817 3.166 3.628 4.385 6.253
D-proline 3.625 4.118 5.127 2467 2.480 2.591
" Inoculated with Pseudomonas putida.
? Inoculated with Pseudomonas fluorescen
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