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Cereal with Milk—An Effective
Muscle Recovery Choice

Future performance of an athlete depends
on how well the athlete restores muscle
glycogen energy after a bout of physical
exertion. New research suggests that a
100% whole wheat flake cereal plus non-
fat milk is an effective option for rebuild-
ing glycogen stores after extended
physical activity.

Carbohydrates for Athletes
Carbohydrates are an essential part of any
healthful diet, but are particularly impor-
tant for athletes. Dietary carbohydrates
consumed are converted to blood glucose
to be used as fuel or stored. Muscle and
liver cells change blood glucose to glyco-
gen, the stored form of energy that can
easily be converted back to glucose when
needed during physical activity.

Restoring muscle glycogen is the top post-
exercise nutritional goal to maximize
future performance.! If muscle glycogen
stores are not replenished, an athlete’s
performance will suffer during the next
training session or competition due to a
lack of readily available fuel.

Factors Affecting Glycogen
Synthesis

e Carbohydrate

An athlete should eat a carbohydrate-rich
diet daily to adequately restore muscle
glycogen.2 Typical American diets supply
about 4 to 5 g carbohydrate/kg body
weight. However, athletes who train daily,
and individuals engaged in strenuous
activity on the job should consume 6 to
13 g carbohydrate/kg body weight.3
Sports nutrition experts recommend
consuming carbohydrate from nutrient-
rich foods that provide essential compo-
nents including fiber, iron, and B vitamins
for energy metabolism.4

e Protein

There is less agreement regarding the role
of protein with carbohydrates in promot-
ing glycogen synthesis. Some experts
suggest that combining protein and carbo-
hydrate after exercise may be beneficial,
especially when less carbohydrate is con-
sumed.3 There is no doubt, however, about
the role of protein in promoting tissue
repair. Experts recommend consuming 1.4
to 1.8 g protein/kg body weight3 in
recovery foods to enhance muscle tissue
repair and for synthesis of new protein.25

* Lactate

Exercising muscle can simultaneously
produce and metabolize lactate. During
strenuous physical activity more lactate is
produced than is removed by muscles as
glucose is used for energy. After physical
activity, muscle cells remove lactate from
the bloodstream and use it to make glyco-
gen.b Therefore, blood lactate levels can be
used to suggest changes in glycogen syn-
thesis when measured before and after
physical activity.

Optimizing Muscle Recovery
Exercise duration and intensity can be
limited by the amount of glycogen avail-
able in muscle; therefore, it is important to
replenish glycogen stores to fuel subse-
quent exercise bouts.” Following exercise,
physiological changes occur in the muscle
to promote glucose uptake, glycogen
accumulation and protein synthesis.8:9
Providing post exercise food is critical to
optimally replenish glycogen stores and
minimize muscle protein degradation.10.11
The highest rates of muscle glycogen
synthesis occur during the first hour after
exercise due to2 enhanced blood flow to
muscles and increased muscle sensitivity to
insulin promoting glucose uptake and
glycogen formation.3
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Figure 1 Lactate Changes by Treatment. Values are means * SE for 12 subjects.12
*Significant between Drink and Cereal at Post15 and Post30 (p<.01) and Cereal at Post60 (p<.05).

After exercise the primary dietary goals
are to consume:’
» Carbohydrate to maximize glycogen
synthesis
* Protein to promote muscle repair
* Fluid for rehydration

While high-carbohydrate sports drinks are
ideal for rehydration after exercise, they
may be less ideal for muscle recovery.
Research suggests that eating protein along
with carbohydrate can stimulate glycogen
resynthesis and muscle recovery more than
carbohydrate alone. Consuming readily
available whole foods with the appropriate
balance of macronutrients could be a viable
option to support muscle recovery after
extended physical activity.

New Research

A recent study of trained male and
female cyclists examined the effects on
muscle recovery of a 100% whole
wheat flake cereal with non-fat milk
(74 g carbohydrate + 18 g protein)

1 hour post exercise compared to a
carbohydrate-based sports drink

(70 g carbohydrate). Consumption of
cereal plus milk lowered blood lactate
levels while increasing muscle glyco-
gen storage and protein synthesis
activity—results effective to muscle
recovery.12

Not only that, 100% whole wheat flake
cereal plus milk has the benefit of providing
carbohydrate as well as protein and other
essential nutrients, including whole grains,
fiber, B vitamins, sodium and calcium.
Cereal plus milk is a tasty, convenient and
affordable recovery option that enhances
energy storage.
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