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ABSTRACT
Background: Glycomacropeptide (GMP) is a peptide that has been
shown to stimulate release of cholecystokinin, which may promote
satiety.
Objective: The aim of this one-year study was to examine whether
greater weight loss could be achieved and sustained with a GMP-
enriched whey powder supplement compared with a skim milk pow-
der supplement.
Design: In a double-blind, randomized, parallel-design study using
meal replacements, weight, body composition (determined by dual-
energy X-ray absorptiometry), blood pressure, fasting lipids, glu-
cose, and insulin were measured at baseline, 6, and 12 mo. Meal
replacements contained 15 g protein from GMP-enriched whey pro-
tein isolate (GMP-WPI) or skim milk powder (SMP) and 900 kJ/
sachet. Volunteers consumed 2 sachets/d instead of 2 meals for 6 mo
and 1 sachet/d for a further 6 mo. Of the 127 participants (95 women,
32 men, 95.5 ! 15.4 kg, body mass index 33.4 ! 3.4 kg/m2, 50.0 !
12.4 y), 82 completed the 6-mo study and 72 of those completed the
12-mo study.
Results: At 6 mo, weight loss was 9.5 ! 5.8 kg compared with 11.0
! 6.0, GMP-WPI and SMP, respectively, and 9.9 ! 8.8 kg compared
with 10.8 ! 7.4 GMP-WPI and SMP, respectively, at 12 mo (P "
0.001 compared with baseline, at both timepoints) with no differ-
ences between treatments. Total and LDL cholesterol, triacylglyc-
erols, glucose, insulin, and systolic and diastolic blood pressure
decreased at 6 and 12 mo (all P " 0.01 compared with baseline with
no difference between treatments). HDL cholesterol increased at 12
mo (P " 0.001 compared with baseline).
Conclusions: Meal replacements containing GMP had no additional
effect on the overall sustained 12-mo weight loss of 10 kg. There
were improvements in cardiovascular disease risk markers. Am
J Clin Nutr 2008;87:1602–5.

INTRODUCTION

Glycomacropeptide (GMP) is a C-terminal fragment of kappa
casein (residues 106–169) released by the endopeptidase chy-
mosin (rennin) and is in whey at a level of 600 mg/L (1, 2). Oral
GMP stimulates cholecystokinin (CCK), the leading candidate
satiety hormone, which may make this protein a useful compo-
nent of a weight-loss diet because CCK slows gastric emptying,
which may in turn promote satiety (3–6). GMP has also been
detected in the blood of volunteers after milk or yogurt ingestion,
suggesting that GMP can be formed in the gut and can be ab-
sorbed intact into intestinal cells (7). We have previously shown
that GMP was associated with reduced fat mass in Wistar rats fed

ad libitum for 7 wk with diets differing in protein type amount (8).
To our knowledge the effects of GMP on weight loss or fat mass
loss have not been studied in humans.

On an energy basis, protein appears more satiating than the
other macronutrients, and 2 long-term studies have shown that
protein per se leads to long-term weight loss (9, 10). We have
previously observed a difference of 3.4 kg between reported
higher and lower protein intakes, which was significant at P "
0.05 (10). A higher protein intake has also been shown to limit
weight regain after weight loss (11). We have also shown a
greater reduction in total and abdominal fat in women with raised
triacylglycerol on a higher protein weight-loss diet (12). Very
little attention has been paid to protein type during weight loss,
and there are no studies investigating the effects of additional
GMP during weight loss in human volunteers.

Meal replacements are an effective strategy for weight loss and
weight-loss maintenance (13–15). In a study with twice-daily
partial meal replacements (Slimfast; Unilever, Sydney, Austra-
lia), we observed a 9-kg weight loss at 6 mo (with a 70% retention
rate) (14).

The objectives of the present study were to investigate, in a
chronic human feeding study, whether greater sustained weight
loss over a 12-mo period would be achieved with a GMP-
enriched whey powder supplement compared with a predomi-
nantly whole milk powder supplement. Our second objective
was to investigate if greater weight loss was due to greater fat loss
and was associated with greater falls in cholesterol, triacylglyc-
erol, insulin, and glucose.

SUBJECTS AND METHODS

Overweight and obese men and women (body mass index #27
and "40 kg/m2) aged 20–70 y were recruited by a newspaper
advertisement. There were 280 responses of whom 133 were
eligible and 127 commenced the study. Volunteers were in-
cluded if they had no abnormality of clinical significance on
medical history including liver and renal disease, unstable car-
diac disease, metabolic disease, cancer within the last 5 y (except
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