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The Effect of Bovine Colostrum Supplementation
on Exercise Performance
in Elite Field Hockey Players

Zandrie Hofman, Rolf Smeets, George Verlaan,
Richard v.d. Lugt, and Peter A. Verstappen

In adouble-blind, randomized, placebo-controlled study, we investigated the
effect of 8 weeksof supplementationwith bovine colostrum (Intact™) on body
compositionand exerciseperformance (5 X 10-msprint, vertical jump, shuttle-
run test, and suicide test). Seventeen female and 18 male elite field hockey
players, including playersfromthe Dutch national team, received either 60 g of
colostrum or whey protein daily. The 5 X 10-m sprint test performance im-
provedsignificantly (p=.023) moreinthecolostrumgroup [0.64+ 0.09 s(mean
+ SEM)] compared to thewhey group (0.33+0.09s). Thevertical jump perfor-
manceimproved morein the colostrum group (2.1 + 0.73 cm) compared to the
whey group (0.32 + 0.82 cm). However, thiswas not statistically significant (p
=.119). Therewereal so nosignificant differencesin changesin body composi-
tion and endurance tests between the 2 groups. It isconcluded that in elitefield
hockey players, colostrum supplementation improves sprint performance bet-
ter than whey. However, therewere no differenceswith regard to body compo-
sition or endurance performance.
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Introduction

Bovine colostrumissecreted by cowsduring thefirst daysafter calvingandisarich
sourceof protein, carbohydrates, vitamins, mineral s, and bi oactive componentslike
growth factors, immunoglobulins, and anti-microbial proteins. The concentrations
of these bioactive components are higher in colostrum than in normal milk (2, 8, 9,
11-13).

Therehavebeen recent human studiesinwhichtheeffect of col ostrum supple-
mentation on exercise performance were examined. Thefirst study by Mero et al.
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(20) in which 125 ml of aliquid colostrum whey product was supplemented for a
relatively short period of 8 days, did not show an ergogenic effect on vertical jump
performance. However, more recent studies by Buckley et al. did show ergogenic
effects of colostrum on vertical jump (3), running performance (4), and rowing
performance (5). Thesestudiesandthestudy of Meroet al. (10) weredifferentinthat
alarger dose of colostrum was supplemented for a longer period. Buckley et al.
provided 60 g of alow fat and low lactose concentrated bovine colostrum powder
per day for a period of 8 weeks. To provide this amount of colostrum powder by
liquid colostrum, an amount of about 700 ml liquid colostrum isrequired, whichis
about 5 to 6 times higher than the dose in the study of Mero et al. In addition an
intensive training program was included during the supplementation period, di-
rected towards the efficacy outcome parameters. No clear explanation of amecha-
nismfor theergogenic effect of colostrum supplementation wasgiveninthestudies
of Mero et a. and Buckley et a. The present study was carried out to determinethe
effects of colostrum supplementation on various field exercise tests in elite field
hockey players.

Methods
Study Design

Eighteen male and 17 female elite hockey players from amale and afemale field
hockey team participating in the Dutch national field hockey competition volun-
teered to participate in the study. Some of these elite athletes play in the Dutch
national team. Each subject was randomly assigned to either the colostrum protein
or whey protein group. The assignment was stratified towardsthe male and female
hockey team because the female and mal e team trained separately. The study took
place during thefirst half of the competition season, a period in which games took
placeonaregular basisand fluctuationsintraining volumesandintensitieswerethe
smallest. At baseline and after 8 weeks of supplementation, weight, height, body
composition, and exercise performance were measured.

Training Volume and Frequencies

During the study period, there were 4 training sessions each week, including one
field hockey gameof 2 X 35 min, with 10 min of rest in between. Thefirst training
session of the week consisted of afield hockey game, which was characterized by
highintensity interval exercises. The second training session of 90 mintook place 2
dayslater and consisted of 45 min of power training of 3 X 10to 3 X 20 repetitions
of 40 to 60% of 1 repetition maximum. The remaining 45 min consisted mainly of
sprint training. Thethird and fourth tactical training sessions, respectively, 1 and 3
days later consisted of high intensity interval exercises for a duration of 2 hours.
Training frequencies and volumeswere similar for male and femal e participants.

Colostrum and Whey Protein Supplementation

The composition of the colostrum preparation (Intact™, Northfield Laboratories
Pty. Ltd., Adelaide, Australia) and whey protein weresimilar with respect to energy
and protein content [colostrum (per 100 g): 376 kcal, 75 g protein, 11 g carbohy-
drates, and 3.5gfat; whey (per 100g): 379kcal, 77 g protein, 11 g carbohydrates, 3.0
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gfat]. Asreported el sewhere, bioactive components like growth factors, immuno-
globulins, and anti-microbial proteinsarehigher incolostrum (2, 8, 9, 11-13). Each
subject received 60 g whey protein powder or colostrum powder daily for atotal
period of 8weeks. Thedaily dosewas providedin 3 sachetsof 20 g each, one sachet
to betaken during breakfast and two sachetsto betaken during dinner. To assessthe
compliance of supplementation, each subject had to return unused sachets after the
supplementation period.

Anthropometrics

At baseline and after 8 weeks, weight and skinfold thickness of biceps, triceps,
subscapular, and suprailiac were measured by the same investigator. Equations of
Durnin and Womersley (7) were used to assessfat mass and |ean body mass. How-
ever, sincethese equationsarenot validated for field hockey players, the sum of the
skinfoldsalsoisreported.

Exercise Performance

Four different exercise performance tests were performed at baseline and after 8
weeksof supplementation. An overview of themajor characteristicsof thesetestsis
shownin Table 1. Thesetestsareroutinely used to assessan elite athlete’ sphysical
condition.

1: Sprint Test. The subject had to run as fast as possible 5 times between 2
markers separated by 10 m. Total distance covered was 50 m. This test was per-
formed twice with 30 min of rest in between. Thefastest timewasrecorded.

2: SuicideTest. Thesubject had to run asfast aspossible back and forth between
6 markers—that is, starting between marker 1 and 2 and followed by running be-
tweenmarker 1and 3, 1and 4, 1 and 5, and 1 and 6. The markerswere 10 mapartin
astraight line. Total distance covered was 300 m. This test was performed twice
with 30 min of rest in between. The fastest time was recorded.

3: ShuttleRunTest. Thesubject had to runbetweentwolines, separated by 20 m.
The running speed was determined by arepetitive beep. At each sound, the subject
hadto beat theother line. Thetimebetween the soundsbecameshorter andtherefore
the subject had to run faster. Thetest started with arunning speed of 8.0 km/h and

Table 1 Major Characteristics of Exercise Performance Tests (5)

Vertical
Variable Shuttle run Suicide Sprint jump
Power production  Low High Higher Highest
Energy system Oxygen Lactic acid ATP-CP ATP
Energy source Muscle glycogen Muscle glycogen ATP-CP ATP

Muscle fiber Slow twitch Fast twitch Fast twitch Fast twitch
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gradually increased every minute by 0.5 km/h. Timeto exhaustion was the perfor-
mance measure.

4: Vertical Jump. Thistest was performed in a human physiology laboratory.
Vertical jJump height wasmeasured el ectronically (Bosco Ergo Jump equi pment) by
measuring the flight time from when the subject’ sfeet |eft contact with the switch
mat until the feet again made contact with the mat. Contact was made with the mat
whilst the subject’s legs were straight. A countermovement of the arms was al-
lowed. Thetest was performed 6 timesin 2 seriesof 3jumps, with 30 min of restin
between. The highest jump wasrecorded.

Statistical Analysis

To examine the change in parameters between measurements at baseline and at
week 8 within the supplement groups, the parameters were analyzed by paired
Student’ st test.

To examine the between-supplement effects, each individual changein out-
come parameter between baseline and week 8 was calculated, and these individual
changes were analyzed by analysis of variance. Initially determined was whether
any significant interaction existed between Sex and Supplement factors. Since no
interaction wasfound, the between-supplement effectswereanalyzed withanalysis
of variance with Sex as the fixed factor. P values less than .05 were considered
statistically significant. Baseline descriptive values are presented as mean +SD,
while other dataare presented asmean +SEM.

Results
Subjects

Eighteen subjectswereincludedinthecolostrumgroup (9 malesand 9femal es), and
17 subjectswereincludedinthewhey group (9 malesand 8 femal es). Seven subjects
could not complete the study of which 4 received the whey supplement and 3
received the colostrum supplement. One of the subjects who received the whey
supplement had tolerance problems, and the other subjects stopped because of
reasons not related to the supplements. (Five subjects had sports injuries, and 1
subject stopped playing hockey for the club.) Maleand femal e specific characteris-
ticsof theremaining 14 malesand 14 femalesare shownin Table 2. Therewereno
significant differences between the colostrum and whey groups at baseline. The
averageintake of the supplementsduring thewhol e period of 8 weekswas87 + 14%
(mean = SD) of total requirement in the control group and 90 + 8% of total require-
ment in the col ostrum group. Thisisnot asignificant difference (p = .591).

Anthropometric Data

From baselineto week 8, weight and LBM significantly increased in both thewhey
group[weight: 1.0+ 0.3kg(p<.01), LBM: 1.2+ 0.3kg (p<.01)] andthe col ostrum
group[weight: 1.1+ 0.3kg (p<.01),LBM: 1.3+ 0.3kg (p<.01)]. Thefat massand
sum of skinfolds were not significantly reduced in the whey group [fat mass:
—0.2+ 0.4 kg (p =.159), skin folds: =3.9 + 1.8 mm (p = .063)] and the colostrum
group [fat mass: —0.2 £ 0.4 kg (p=.382), skinfolds: =3.4 £ 1.6 mm (p=.130)]. No
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Table 2 Male and Female Specific Subject Characteristics (Mean = SD)

Males Females

Variable Colostrum Whey Colostrum Whey
n 7 7 8 6
Age 234 + 31 231+ 38 219+ 4.1 23+21
Weight (kg) 79.3 + 85 778+ 7.4 65.2 + 6.9 63.3+ 5.1
Height (m) 1.83 + 0.09 1.84 + 0.04 1.69 + 0.08 1.69 + 0.09
BMI (kg/m?) 237+ 15 23.0+ 1.6 228+ 1.8 226+ 1.3
Sum skinfolds 286+ 7.3 257+79 571+ 178 56.5 + 14.8

(mm)
Fat mass (kg) 9.7 +32 84 + 32 18.2 + 4.7 176 + 29
LBM (kg) 69.6 + 5.8 69.4 £+ 5.3 470 + 3.8 457 + 4.0

Table 3 Male and Female Specific Baseline Exercise Tests Performance
(Mean % SD)

Males Females
Variable Colostrum Whey Colostrum Whey
Shuttle run (min) 115+ 1.3 113+ 13 102+ 15 100+ 1.3
(n=4) (n=5) (n=5) (n=5)
Suicide (s) 578 + 1.9 572 + 1.2 69.6 + 2.7 69.6 + 2.8
(n=5) (n=6) (n=7) (n=9)
Sprint (s) 112+ 04 111 + 0.3 156 + 0.3 155+ 0.3
(n=5) (n=6) (n=7) (n=5)
Vertical Jump (cm) 515 + 35 484 + 7.3 321+ 47 345 + 3.7
(n=5) (n=5) (n=8) (n=5)

significant differencesin these changesbetween the col ostrum and thewhey groups
werefound.

Exercise Tests

Male- and femal e-specific exercise test baseline val ues of the colostrum and whey
groupsareshownin Table 3. The sex-corrected performance values at baselineand
at week 8 are shownin Figure 1. Therewere no significant differences between the
colostrum and whey groups at baseline. From baseline to week 8, there were no
significant changes within groups in shuttle run performance (whey group: —0.5+
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Figurel— For sex corrected values(mean + SEM) of shuttle-run perfor mance, suicide
test, sprint performance, and vertical jump performanceat week 0 and week 8.

0.3 minand colostrum group: —0.6 + 0.3 min) and suicidetest (whey group: +0.17 £
0.41sand colostrumgroup: —0.33+0.399). Therewerea sonosignificant differences
between the whey and colostrum groups for these parameters. Sprint performance
was significantly improved from baseline to week 8in both thewhey [-0.33+ 0.09
s(p<.01)] andthecolostrum group [-0.64 £ 0.09 s(p <.01)], whilethereductionin
sprint timewassignificantly larger in the col ostrum group than thewhey group (p=
.023). Vertical jump performance was not significantly improved from baseline to
week 8inthewhey group (+0.32 £ 0.82 cm) and the colostrum group (+2.10+ 0.73
cm). However, there was atrend (p = .119) towards a larger improvement in the
colostrum group.

Discussion

Thisstudy examined the effect of col ostrum supplementation onfield exercisetests
during the competitive season. These exercisetestsare routinely used to assessthe
physical condition of athletes participating in sports, which are characterized by
intermittent highintensity exerciselikefield hockey and soccer.
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The principal finding of the present study was that sprint performance im-
proved significantly more in subjects taking the col ostrum supplement than those
taking the placebo, and there was a strong trend towards more improvement in
vertical jump performance in the colostrum group compared to the whey group.
However, no effect was found on shuttle-run and suicide-test performance. The
differenceinincreasein vertical jump performance between the colostrum and the
whey group of 1.8 cm was of the same magnitude as the statistical significant
difference of 1.6 cm (p < .005) found in Buckley’s study (3) with 51 subjects.
Therefore, it seemsthat the differencein vertical jump performance may be areal
difference and that the lack of statistical significance in the present study was a
matter of not having enough subjects.

The greater improvement in sprint and vertical jump performance in the
colostrum group compared to thewhey group could not be explained by differences
intraining volumesor frequencies. All themalesaswell asall thefemal esfollowed
the sametraining program, and randomization of subjectsto either the colostrum or
whey group wasstratified for sex. Thedifferencein sprint and vertical jump perfor-
mance could neither be explained by differences in compliance of supplement
intakenor in changesin LBM, sincetherewere no differencesin supplement intake
and no differencesin changesin LBM between the col ostrum and the whey groups.
It might have been expected that col ostrum supplementation would increase LBM,
since col ostrum supplementation in animals has shown increased protein synthesis
inskeletal muscle (6) and the small intestine (14) when compared with normal milk
supplementation. Also, Antonioet al. (1) showed that adaily consumption of 20 g of
bovine colostrum resulted in a significant increase (mean increase of 1.49 kg) in
bone-freelean body massin active men and women, whiletherewasnoincreasein
the whey powder group. Although the dose of 20 g was lower than that used in the
current study, the subjectsin the study of Antonio et al. werenot elite athletes. It is
therefore speculated that elite field hockey players would have a much more diffi-
cult time gaining lean body massthan individualswhowerelessfit. In addition, the
anabolic action of bioactive components in colostrum may not have been strong
enough to have an additive effect upon the anabolic effect of whey supplementation
and training, since supplementation of 60 g of whey each day already resultedin a
significant increasein LBM.

Thereasonfor thedifferencein effect of colostrum supplementation on exer-
ciseactivitiesrelyingonthe ATP-CPsystem (i.e., sprint, vertical jump) and oxygen/
lactic acid system (shuttle run, suicide run) could be due to the type of training
undertaken. Our study design was comparable to studies by Buckley et a. (3-5).
That is, we used adouble-blind, placebo-controlled, 8-week intervention in which
subjectsingested 60 g of whey protein or col ostrum protein. During the supplemen-
tation period, the subjects participated in an intensive training program that con-
sisted of running (4), resistance exercise (3), or rowing (5). The subjectsimproved
thetypeof exerciseperformance, whichwasin linewith thetraining program—that
is, asecond bout of maximal running performance (4), vertical jump performance
(3), and rowing performance (5). In our field experiment, the first half of the com-
petitivetraining season focused onimproving game-related activities such asinter-
val and sprint performance. Soit seemsthat the ATP-CP energy systemwastrained
morethan the oxygen energy system. The mechanism(s) by which colostrum exerts
ergogenic effects is not known; however, one could speculate that colostrum
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supplementation improves those physiological or metabolic processes, which are
trained intensively.

During the sprint test, each subject performed the same amount of work
(neglectingthesmall increaseinweight). Sincesprint timedecreased average power
increased. Thisindicates a greater rate of CP and ATP dephosphorylation; there-
fore, it istempting to specul ate that colostrum supplementation might have stimu-
lated or supported the CP and ATP dephosphorylation.

Itisconcluded that in elite field hockey players, colostrum supplementation
improves sprint performance better than whey, whereas there is a strong trend
towardsalarger increaseinvertical jump. Col ostrum supplementation did not affect
endurance exercise performance. The greater improvement in sprint performance
occurred in the absence of agreater increase in LBM. Although the mechanismis
unclear, itisspeculated that col ostrum might stimulate CPand A TP dephosphoryla-
tionin specifictissuesthat aretrained most intensively.
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