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rSeparative techniques (HPLC, capillary or SDS-PAGE) were rarely used for the quantification of lactoferrin (Lf) in milk compared to

immunochemical methods (ELISA, RID, biosensing) which were found more specific and sensitive, but also more expensive and

moderately reproducible. We present here a new HPLC-based method validated for the quantification of lactoferrin in bovine milk.

Weigh 100 mg resin 1 Lactoferrin, due to its cationic character (pl > 8), is positively charged at the pH of native milk (6,8-7) whereas almost all caseins and

whey proteins (pl < 5,6) are negatively charged. This difference is used to specifically and quantitatively adsorb Lf on a strong cation-

exchange resin assay developed at a micro-batch scale. Lf is then desorbed increasing ionic strength without any dilution as

compared to its concentration in milk. Finally, Lf is fully separated from other co-extracted minor cationic substances and quantified

by conventional RP-HPLC with UV detection. The extraction using resin replaced the acid precipitation of caseins which was used in
most HPLC-based methods causing loss of lactoferrin and keeping whey proteins in sample extract that interfered with Lf in HPLC.
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Vortex until dispersion
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- All combinations of concentration of NaCl (2, 2.25 and 2.5 M) in desorbing solution and time of Comparison With immu"ﬂ'ﬂgica' methOdS

. desorption (30, 60 and 90 min) gave non statistically different results.
Repeat 4 times - Thirty samples can be extracted each day (limited by the centrifuge capacity) and HPLC analyses P
are then performed automatically (Lf in desorption solution was stable at least 10 h on the Ligg = 1:94 Ligpc - 0.0018 Liyp c2- 40.07
autosampler at the 12°C). =008
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Fluorimetry

10 pL supernatant (then 10 pL NaCl 2M) - Recovery (111 to 98 %), precision (intra-day : <3%, inter-day: <4%)
LODgy, = 2 pug/mL, LOQgy = 6,7 pg/mL

- but taking account of precision (accuracy profile) : LOQ = 25 pg/mL (A=20%, B=95%)

A: TFA 0,1% in water J Fluorimetric detection is not recommended because of poor reproducibility

B: TFA 0,1% 80% IVeCn 20% water

Tomin=20% B, T;,=66%, T1,=90%, T13=90%, g
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Fluo : accurate. It requires no particular skill for good precision. It is an
improvement over previously published HPLC-based methods as being Lf peak is widening

: . : MBRE-HPLC gives different information
. ) th milk heating. Peak
more accurate (no loss of lactoferrin due to sample preparation and no “;er:c'; mue:t L’;g us: about heat- denaturation of Lf in milk

1-SPEC 70 515 (Pall Biosepra) : semi-igid microbeads interference with whey proteins) and is more sensitive (no dilution (and not height) as compared to monoclonal ELISA
of acrylic copolymer (260 to 600 pm) grafted with

sulfopropyl residues, binding capacity: 20 mg Lf. mL™. ‘ du ring sa mple preparation)_

Equilibrated in 20 mM phosphate buffer pH 6,8.

See also Liang et al., 2011. Int. J. Env. Res. and Public

Health, 8 3764-3776. The method competes well with ELISA-based method considering especially its lower cost and better precision. The method was
developed using bovine milk (50-350 pg.mL-1 Lf in the literature) but could probably be applied to other milk species and other

fractions such as colostrum or acid serums or of cheese by means of an adaptation of the resin / sample ratio and some checks.
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Calibration : 11 pts 10-500pg.mL* NaCl 2M

2.1000 g, 30 min, 4-5°C

3. RT: Room Temperature (22,5°C + 1)
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