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Leucine has been receiving a lot of 
attention lately and continues to gain 
the attention of scientists and even the 
“everyday fitness enthusiast.” While this 
powerful amino acid (AA) continues 
to be researched for numerous uses, 
it appears to have a notable effect on 
various aspects of muscular metabolism, 
specifically muscle protein synthesis 
(MPS).1 It is widely accepted that only the 
essential amino acids (EAAs) are required 
to stimulate MPS, but leucine specifically 
takes the spotlight and is credited for 
stimulating the anabolic pathway of 
MPS.1, 2, 3 In fact, it is so crucial that the 
rises in blood-leucine concentrations 
which initiate MPS have been termed the 
“leucine threshold” or “leucine trigger.”1, 

2, 3 Leucine is an essential, branched 
chain amino acid (BCAA), and its roles in 
muscle metabolism are perhaps its most 
intriguing characteristic. Leucine’s ability 
to mediate MPS within muscle cells and 
fight against muscle protein breakdown 
(MPB) make this AA of interest to those 
looking to maximize their training 
efforts. 3, 4

 The muscular goals desired by fitness-
conscious individuals are optimized 
when protein balance is at a net-
positive; balance is achieved when 
MPS exceeds MPB and thus allows for 
the development and maintenance of 
muscle mass.1, 3 This is accomplished 
through adequate protein intake, which 
increases circulating AA levels and 
availability of EAAs in the AA pool.3 While 
the ingestion of a protein-containing 
meal or supplement stimulates MPS 
to a certain degree, a recent literature 
review identified several sources which 
found that leucine added to protein 
supplements or meals can further 
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enhance this response.5 It is agreed that 
the circulating AA levels in the blood, 
as well as the type and amount of 
protein consumed either before or after 
exercise, influences the extent to which 
MPS occurs.6, 7 All protein sources have 
different AA profiles; this is significant 
because higher leucine content seems to 
enhance anabolic pathways such as MPS, 
especially in the presence of other EAAs.8, 

9, 10 During exercise, MPB occurs and is 
later followed by MPS; this subsequent 
activation of MPS can be maximized 
by ingesting an appropriate amount of 
leucine-containing EAAs.1-3, 7-10 

While addition of leucine to protein 
supplements may maximize gains 
in strength, reduce markers of post-
exercise, and possibly increase lean 
muscle mass in the physically active, the 
amplification of MPS through ingestion 
of a leucine-rich meal or supplement 
is apparent and seems to have an even 
greater effect in the young versus the 
old – but still benefits both.7-13 Studies 
on small populations of young male 
subjects engaged in training programs 
have demonstrated that while training 
increased performance over time, total 
strength gains were more prominent in 
those who were receiving extra leucine 
supplementation.7, 8, 13 One of these 
studies which included well-trained 
triathletes also found that markers of 
damage to muscle integrity following 
exercise were significantly reduced in 
leucine-supplemented groups, which is 
further supported with a study done by 
Sharp and Pearson using active males 
undergoing resistance training (RT) 
regimens.8, 14 Supplementation of leucine 
to further enhance gains in lean mass 
brought about by RT needs additional 

evidence for validation ; however, 
studies have found small effects could 
be statistically significant if the length of 
study is increased (this variable may be 
dependent upon time and affected by 
supplementation load).7, 12, 13 Although 
research in the mentioned areas can 
and should be strengthened, leucine’s 
ability to amplify MPS is evident.1-3, 10-14 
With that being said, we know that MPS 
is necessary to maintain or increase 
nitrogen balance, while it is also one of 
the metabolic processes allowing for 
adaptations to RT and changes in skeletal 
muscle structure.1-3, 10

A literature review in the Journal of 
Strength and Conditioning Research cites 
recommendations for athletes and other 
training individuals to aim for 45-60 
milligrams (mg) of leucine per kilogram 
of body weight (kg) per day (d).7, 14 This 
would translate to a 72 kg (160 pound) 
training individual needing 3,240 – 4,320 
mg/d or 3.2 g – 4.3 g of leucine/day. The 
suggested intake for protein regarding 
the average human is 0.6 – 0.8 g/kg/d.15, 

16, 17 For athletes and those engaging 
in RT programs, this recommendation 
increases to 1.2 – 1.7 g/kg/d while 
people with hypertrophic goals may 
even benefit from intakes as high as 2.0 
g/kg/d..2, 3, 17, 18 Not only is leucine intake 
related to postprandial MPS, but its 
ability to stimulate anabolic pathways 
may prove beneficial when trying to 
preserve lean mass under hypocaloric 
conditions.19, 20, 21 This may be highly 
appealing to those wanting to preserve 
the maximum amount of lean mass while 
trying to lose weight.

If consuming high quality proteins 
throughout the day while shooting for 
the 1.2 - 1.7 g/kg/d intake, one will likely 
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consume a moderate, if not sufficient, 
amount of leucine, especially if taking a 
whey protein supplement. A high quality 
protein will contain all of the EAAs, while 
whey protein powder has unusually high 
proportions of leucine (roughly 14% 
of the AAs) with 20 - 25 g containing 
around 8 - 10 g EAAs or around 1.5 -2.0 
g leucine.2, 3 Consuming these proteins 
throughout the day to help promote a 
good circulating level of AAs all day long 
would be optimal. While it is theorized 
that ingesting protein in the hours 
before exercise can promote a greater 
net positive nitrogen balance following 
exercise, most research urges taking a 
post-workout protein supplement to 
maximize the benefits brought about 
by RT or other strenuous exercises.1-3 It 
is most important, however, to make 
sure that quality protein and energy 
intake is adequate should one want 
to reap the most benefit from efforts 
in the gym or on the field.2 Table 1 
identifies some foods and their leucine 
content. The foods listed are high in 
quality protein and show approximate 
approxiamteamounts of leucine per 
serving. 

The majority of leucine-rich foods 
are animal-based proteins such as 
meats, fish, and dairy. Some grains and 
soy products can be high in leucine, 
even exceeding their animal-based 
counterparts, but the plant-based 
options are limited. For example, natto 
(fermented and boiled soybeans) has 2.6 
g per cup, tempeh has just below 2.4 g 
per cup, and roasted soy nuts come in 
at a whopping 4.9 g per cup.22 Quinoa 
is also much higher than most other 
grains in leucine with about 1.4 g per 
cup. Finally, many bean varieties such as 

soy beans, black beans, kidney beans, 
and peas all appear to have at least 1 g 
per cup. The ranges within Table 1 are 
only a few examples of leucine-rich foods 
with the complete proteins generally 
containing higher amounts of leucine 
compared to plant-based items. While a 
protein supplement proves beneficial to 
those participating in RT and adaptive 
exercises, these foods can help provide 
additional doses of leucine-packed 
protein when deciding on a snack 
throughout the day.

table 1.

selected Food Item serving size Leucine Content*

Fish & seafood

Cod 3 ounces 1.2 g – 1.5 g

Salmon 3 ounces 1.3 g – 1.8 g

Tuna 3 ounces 1.5 g – 2.0 g

Meats

Beef 3 ounces 1.4 g – 2.5 g

Pork 3 ounces 1.2 g – 2.2 g

Veal 3 ounces 1.7 g – 2.4 g

Turkey, no skin 3 ounces 1.0 g – 1.3 g

Chicken, no skin 3 ounces 1.5 g – 1.7 g

Dairy & egg Products

Chicken Egg 1 large egg 0.5 g – 0.6 g

Egg Substitute, liquid 1.5 ounces 0.5 g

Milk Varieties, liquid 8 ounces (1 cup) 0.6 g – 1.0 g

Cottage Cheese 1 cup 2.3 g – 2.5 g

Mozzarella 1 ounce 0.5 g – 0.7 g

Cheddar 1 ounce 0.6 – 0.7 g

Ricotta 0.5 cup 1.5 g
*All stated leucine content values listed were rounded to the nearest tenth. All values 
were derived from Bowes & Church’s Food Values of Portions Commonly Used 19th 
Edition.22
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