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ABSTRACT: Objective To establish a method for determining of lactoferrin in special formula foods such as

amino acid formulas and protein hydrolyzed formulas by a complexation extraction/heparin affinity column
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purification-high performance liquid chromatography. Methods The sample was dissolved and extracted with
complex phosphate buffer solution, and purified using a heparin affinity column. Separation was achieved using a Cy
300 A protein analysis chromatographiccolumn, with themobile phase consisting of acetonitrile-trifluoroacetic acid
solution, followed by gradient elution. Detection was performed using a high performance liquid chromatography
diode array detector, and quantification was achieved using an external standard method. Results The lactoferrin
peak exhibited a good shape and was separated from the impurity baseline. The method demonstrated a good linear
relationship within the range of 2-200 pg/mL (+*>0.999). The limit of detection and limit of quantitation of the
method were 2 mg/100 g and 6 mg/100 g, respectively. At 3 spiked concentration levels of low, medium and high,
the average recovery rates ranged from 92.0% to 96.2%, with relative standard deviations of 2.5% to 3.7%.
Conclusion This method is accurate, reliable and exhibits good repeatability and stability. It is suitable for the
detection of lactoferrin in special formula foods such as amino acid formulas and protein hydrolyzed formulas. It
addresses the issue that the national standard method is not applicable for detecting lactoferrin in special formula
foods like amino acid formulas and deeply hydrolyzed protein milk powder.

KEY WORDS: hydrolyzed protein formula food; lactoferrin; heparin affinity column; high performance liquid
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IRV (R SR A A B F]); VORTEX 3 TATETR
ERCCRO IR R A RA ], MAGOOR =5 18 k2
DML FE A YRR BR A, Milli-Q BAiKI(GEE
Millipore 23 Fl),

1.3 5 %

13.1 &iEiH
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Fig.1 Chromatogram of lactoferrin standard sample under different
chromatographic columns
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Fig.2 Chromatograms of lactoferrin standard, blank
sample and positive sample
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Table 1 Recovery rates and RSDs of 3 kinds of samples under different extraction solutions (n=3)

PRI GB 5009.299—2024 H K1 T2k 70 1 AR TR IO 1T
FE B KRR UREEKIREE AIER WoaKEENR WREKEEN AELmR
62.17 63.48 66.59 92.16 93.23 96.59
B /% 60.37 68.34 64.78 90.23 98.94 94.21
62.34 67.65 63.24 92.16 97.22 93.47
SEH IR % 61.6 66.5 64.9 91.5 96.5 94.8
RSDs/% 1.8 3.9 2.6 1.2 3.0 1.7
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Table 2 Results of tests for recovery and precision (N=6)

FE i A JEAE/(mg/100 g) JinkR/(mg/100 g) 22 K/ (mg/100 g) ISR/ % RSDs/%
6 5.52 92.0 2.8
TOKAREELR KA H 12 11.40 95.0 3.7
30 28.85 96.2 2.5
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Table 3 Measured values of lactoferrin in the sample and

labeled values (mg/100 g)

BE GG FiR B b (i W
1 =40.0 50.0 117.0
2 =280.0 350.0 690.0
3 =120.0 150.0 210.0
4 =224 28.0 55.0
5 =15.8 19.8 100.0
6 =398 49.8 125.0
7 =46.4 58.0 129.0
8 =114.0 142.0 240.0
9 =36.8 46.0 65.8
10 =36.8 46.0 73.6
11 =118.0 147.0 216.0
12 =224 28.0 41.2
13 =107.0 134.0 214.0
14 =384 48.0 80.0
15 =36.8 46.0 66.6
16 =352.0 440.0 516.0
17 =25.6 32.0 76.6
18 =80.0 100.0 145.0
19 =76.3 95.4 119.0
20 =92.0 115.0 218.0
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