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Abstract: The peptide molecular weight distribution of infant formula for special medical purposes (FSMP) was
determined by pH-shifting. The hydrolyzed protein formula and amino acid-based formula were dissolved in water
and t underwent pH-shifting towards alkaline pH (pH was firstly adjusted to 12, remained at pH 12 for 90 min, then
readjusted to 7) before the collection of supernatant for analysis by gel chromatography. TSK-Gel g2000WXL (7.8 mmx300 mm,
5 um) gel chromatography column was used, with the mobile phase being 30% acetonitrile (containing 0.1% trifluoroacetic
acid, volume fraction), flow rate being 0.5 mL/min, wavelength being 220 nm, column temperature was 25 C , and injection
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volume being 10 pL. Calibration curves were established between the logarithm of molecular weight (IgMW) and retention

time of the 7 protein standards, and the data were processed by the GPC software. The linearity of this method for the

determination of peptide molecular weight distribution in FSMP was 0.994 5 and the precision was 0.26%~1.29%. A total of

29 batches of 9 brands of FSMP products were tested by this method. The results showed that the amino acid-based formula

had more than 97.48 wt.% of components smaller than 500 u, whilst the extensively hydrolyzed protein formula contained

more than 98.57 wt.% of peptides smaller than 3 000 u. The peptide molecular weight distribution of partially hydrolyzed

protein formula varied with different brands. The alkaline pH-shifting can significantly improve the solubility of the

partially hydrolyzed protein formula, which is conducive to exhibiting fully the whole picture of peptide in the formula. The

pretreatment of this method is simple. This method shows good repeatability and stability, and can be used for the analysis of

peptide distribution in the FSMPs.

Key words: gel exclusion chromatography; formulas for special medical purposes; peptide; pH-shifting; molecular

weight distribution
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EHF 0.810.01° 0.79+0.02" 0.85+0.02° 0.93=0.01" 1.08+0.01°
PHF 1.45+0.04° 1.59%0.07° 1.55+0.08" 1.75+0.07° 1.81%0.07"

E: AR BFEREMSNAEERE LR (P<0.05).
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Table 2 The measurement accuracy of AAF, EHF and PHF

AAF EHF PHF

o (RESEE ) (<500u) (<3 000u) (<10 000 u)

¥){A +SD/(wt.%) 99.36£0.56 99.44£0.25 89.48+1.16

RSD/% 0.56 0.26 1.29
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Fig.5 The relative amounts of less than 500 u in commercial
AAF, less than 3 000 u in commercial EHF, and less than
10 000 u in commercial PHF
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