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Introduction


	The milk of dairy cows contains a wide range of proteins that have beneficial effects on human health and wellbeing (Fox and Flynn, 1992; Schanbacher et aL, 1997). Recently, with the growth of the nutriceutical market there has been an increased interest in the exploitation of the properties of some of these components. Lactoferrin (Lf) is one such protein and has well known antimicrobial and immunomodulatory activities. However, little is known of the variation of Lf in milk of individual cows grazing pasture. Currently, we are investigating the effect of time of calving and stage of lactation on lactoferrin concentrations. The inclusion of Lf into nutritional supplements, sports drink and infant formulas, is becoming more common. Thus, being able to identify the stage of lactation, and / or time of year during which concentrations of Lf are at their highest could be valuable information in the future to dairy processors. The results presented here are preliminary findings from trials that are still in progress.





Methods


	Four established herds of approximately 20 Friesian cows each, which calve throughout the year were utilised in these studies. Briefly, the cows, which graze rye�grass�white clover pasture are managed as separate herds, but milked twice daily through a common dairy. The breeding of each herd is arranged such that they calve during January, April, July and October. This means that there are always at least three herds in milk, grazing similar pasture, but each at a different stage of lactation.





Study One


	In the spring and summer, milk samples were collected from those groups of cows that were in early (~ 40 days in milk), mid (~ 130 days in milk) and late lactation (~ 220 days in milk). Milk samples were analysed for Lf concentrations.





Study Two


	In October and January, as the cows in these two herds calved, milk samples were collected for the first five days of lactation, then again on days 8 and 12. Cows due to calve were monitored and the calf removed as soon after parturition as possible. The milk from cows where the calf was deemed to have suckled (as assessed by calf serum γ�glutamyltransferase concentrations) were excluded from analyses.





Results


Study One


	The concentrations of lactoferrin measured in the milk of cows collected during both the spring and summer show definite stage of lactation differences, with concentrations increasing as lactation progressed (Table 1).





Table 1: Average concentrations of lactoferrin (mg/L) in the milk of dairy cows collected in spring and summer during early, mid and late lactation. 





�
Early�
Mid�
Late�
�
Spring�
74.9�
111.3�
199.6�
�
Summer�
87.7�
101.5�
164.0�
�
		


	Variation in the concentrations of Lf in the milk between animals was large at all collection times.





Study Two


	Lactoferrin concentrations in the colostrums / milk collected from cows during the first 12 days of lactation decreased rapidly over the first 48 hours from calving (Figure 1). By day 12 postpartum, the concentration levels were very similar to those observed in early lactation 


(� day 40 postpartum; Table 1).


�


Figure 1: Average concentrations of lactoferrin (mg/L) in the milk of dairy cows collected during the first 12 days postpartum. Cows calved in October (hollow circle; n=10) or January (black square; n=7).





	Lactoferrin is a common addition to many health supplements and its properties make it an excellent choice due to its wide range of reported beneficial properties on health. However, little work has been done in New Zealand on the effect of stage of lactation and time of year on Lf concentrations in milk. The preliminary results presented here show a strong effect of stage of lactation on the concentrations of Lf in milk. The reasons behind the increase during the later stages of lactation are currently under investigation. The results suggest that there may also be a time of year effect with concentrations of Lf in the milk collected in spring, from those herds in mid and late lactation, being slightly higher. Whether this apparent effect is real will be able to be determined at the conclusion of the study after the autumn and winter samples have been collected. The range in Lf concentrations in the milk between animals was large. Identifying the sources of this variation will help determine the best means of on-farm manipulation of Lf concentrations in milk.


	The results also show that colostrum collected during the first 24 hours after calving contains the highest concentrations of Lf. Concentrations of which decrease rapidly over the first two weeks postpartum. At this stage it is unknown if the increased concentrations apparent in the colostrums of those cows that calved in January is due to influences other than time of year.





Conclusions


	These studies show that Lf concentrations in milk vary with stage of lactation and as such may do some way to help decide when the best time to harvest lactoferrin from milk is. Future work is examining this further with studies being planned, which will examine methods of enhancing Lf concentrations in the milk on-farm.
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