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Resistance training
Dietary Protein Insulin

Muscle Breakdown

Te

Calorie deficit
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Protein Requirements for Exercise

0.8 g/kg/day 1.4 g/kg/day 2.0 g/kg/day

‘H @—
O V. ®

RDA for Endurance Intermittent sports Strength
healthy adults athletes (MMA, basketball, training
football, etc.)



How much protein for optimal
protein synthesis?

Daily intake of

~1.6 g protein/kg/d
appears to be close to
optimal for building muscle

The highest level of protein

ingestion that may yield

muscle building benefitis

~2.2 g protein/kg/d

mysporiscience

a @jeukendrup

www.mysportscience.com

PROTEIN

You can ingest
more protein
than 2.2 g/kg/d,
but it will not
help build muscle




DAILY PROTEIN NEEDS For a 70kg (1781b) man

Types of Training
¥
119 grams

(Strength or Speed) \

Y 84-98grams |

(Endurance)
a B

56 grams

(Sedenatary) /

.“
3




Current Protein Recommendations

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

TABLE 10-5 Recommendations for Protein Intake Based on Kilograms Body Weight*

Amount for a 70-kilogram

Activity Group grams/kilograms (154 |b) Person (grams)
Sedentary 0.8 56

Strength trained, maintenance 1.0-1.2 70-84

Strength trained, gain muscle mass 1.5-1.7 105-119
Moderate intensity endurance activities 1.2 84
High-intensity endurance training 1.6 112

*Calculate kilograms by dividing pounds by 2.2.
Source: Burke L, Deakin V: Clinical Sports Nutrition, McGraw-Hill, Roseville NSW2069, Australia, 2000.



Table 5.2 Approximate protein content of selected foods

and beverages.
Food Portion Protein (g)
Beef 289 7
Egg, whole 1 large 7
Fish 28 g 7
Lamb 289 7
Pork 289 7
Cheese, medium and hard 289 7
Cheese, cottage 1/4cup 8
Milk, all 1cup 8
Yogurt, all 1cup 8
Legumes (most beans

and peas) 1/2 cup cooked 7
Tofu, firm 1cup 20
Tofu, soft 1cup 10
Vegetarian ‘burgers’ 1 patty 8-16
Peanut butter 2 tbsp 7
Nuts, most 2 tbsp 7
Bread, grains, rice, pasta 1 serving 2-3
Vegetables, most 1/2 cup cooked 2-3

sac) at) ) Guaa S
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Table 1 Summary of protein requirements for weightlifters

Research study Recommendation for protein intake Type of study

Lemon [1] 1617 gkg™ Review of literature
Lemon et al. [2] 12-15% total energy intake Review of literature
Kreider [3] 1318 g'<g" Review of literature
Phillips [4] 12-15% total energy intake Review of literature
Lemon [5] 16-18 gkg™ Review of literature
Lemon [6] 15-20 gkg™ Review of literature
Campbell et al. [7] 14-20 g'-(g" Review of literature

ALl (5551 JS 31 w0 >

Stark et al. Journal of the International Society of Sports Nutrition 2012, 9:54 Page 3 of 8
https//www jissn.com/content/9/1/54

For maximal muscle hypertrophy to occur, weightlifters need to consume 1.2-2.0 grams (g). protein kilogram. (kg)-1 and > 44-50
kilocalories (kcal).kg-1 body weight daily [1-9].

(Olans oy ale il piac ) (et il Gruna iSO 13



Protein metabolism step by step

Protein intake
Protein’s made up
of 20 amino acids
(AA) of which 11 are
essential (EAA) so Resiiscascmancinsannn
we need to eat
enough protein to |
get the EAA. \ —

Stomach
Proteins will start to
be broken down
into amino acids in
the stomach.

Circulation
Amino acids are
transported to the
muscle via the
blood.

mysportscience

Uniock 1 Power of Science 1o Optimse Pedomance

G @jeukendrup

www.mysportscience.com

Intestine

After protein
digestion the amino
acids will be
absorbed and sent
to the liver.

Liver extracts a
significant portion
of the AA letting
only ~30% of AA
we ingest into the
circulation

Muscle

AA are

1.Used for protein
synthesis

2.Converted to other
amino acids

3.0xidized

14



~50% of ingested protein is
extracted by splanchnic tissues (gut,
liver) prior to entering circulation

/“Remaining ~40% of ingested protein \
is catabolized

\

o 20 g milk-based
eeoe protein ingested
oe0e
~10% (2.2 g) de novo
protein synthesis

7

\

(Oliams 88l ale il gac) e il s SIS0
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Dietary

protein

Synthesis Tissues
Amino acid Hormones
pool Enzymes
Degradation Antibodies

: -l*-
e
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Protein Source PDCAAS Value®
Casein 1.00

Egg White 1.00

5oy Protein Concentrate 0.99
Rapeseed Protein Concentrate | 0.93

Soy Protein Isolate 0.52

Beef 0.92
Rapeseed Protein Isolate 0.83

Pea Protein Concentrate 0.73
Kidney Beans 0.08
Peas 0.561-.063
Pinto Beans 0.57-0.63
Rolled Oats 0.57
Black Beans 0.53
Peanuts 0.52
Lentils 0.51-0.52
Whole Wheat 0.40
Wheat Gluten 0.25

*These values are from the Report of the Joint FAQO/WHO Expert
Consultation on Protein Quality Evaluation




Amino Acid blood concentration

O 9 3 WD i gw

Rate of release of different proteins

B WHEY I sova | CASEIN BLEND
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Protein__________|__BV__

Whey Protein
Whole Soy Bean
Human milk
Chicken egg
Soybean milk
Cow milk
Cheese

Rice

Fish

Beef

Immature bean
Full-fat soy flour
Whole wheat
White flour

96
96
95
94
91
90
84
83
76
74.3
65
64
64
41

27
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Sheep

Beef

>
Pork

Chicken/

. 'H Veal turkey
’H Lamb*

Horse

*Included in REAL Petfood

Amino acids / proteins (contents)

(Oliams 88l ale il gac) e il s SIS0
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Protein Efficiency Ratio (PER)

Protein Efficiency Ratio (PER) is the gain in
weight of growing animals per gram of protein
eaten.

Weight gain*
Protein consumed

PER =

With this method no allowance is made for
maintenance: ie. method assumes that all
protein is used for growth

(Oliams o8&y e i siac) ety Guona S0
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Protein Rating Method

Protein
Source

P.E.R. Protein Efficiency Ratio
B.V. Biological Value
N.P.U. Net Protein Utilization

The net protein utilization, or NPU, is the ratio of amino acid converted to proteins to the ratio of amino acids supplied.
(Ol olBily (ale il sume ) (el ) Guene S0 31



Protein content of milk and

milk-like beverages

Milk

Milk
like
drinks

Whole milk |
2%milk
1% milk

No fat milk

Goat milk .

Sheep milk
Rice milk
Oat milk

Soy milk
Almond milk
Coconut milk
Hemp milk

mysporiscience

a @jeukendrup

www.mysportscience.com

7.9 -

8.1 Cow

8.5 Milk

5 ,

8.7

15

lo.o N — )
lo.g There is little
‘ 5.8 protein in
los _ most milk-like
lo.1 s beverages
|o.1 a ’ , )
0 2 4 6 8 10 12 14 16

Protein content
(g per glass (= 1 cup = 250 ml = 8 fl.oz)

32



Whey, casein and soy 00 @

. mysportscience
p rote l n co m pa red ’.."*'o:k¥: Powp of Science to Optimise Pesformance

a @jeukendrup

Protein synthesis after exercise  www.mysportscience.com

0.18 : 2
Whey is superior to
0.16 soy, and soy is
better than casein
0.14 in promoting protein
0.12 synthesis.
=
X 0.10
[+ v i
» 0.08 5‘ \ y &
m % 4 S
0.06 - >
0.04 - »
0.02
0.00
Whey Casein /
FSR = Fractional Synthetic Rate /_,/
Equal amounts ingested ¢

Tang et al. J Appl Physiol 107: 987-992, 20089.
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Protein intake and bone  90@
mysportscience

Uniock the Power of Soence 3 Optimise Performance
Dietary Protein Intake -
G @jeukendrup

www.mysportscience.com

. i o - T
W S
W
A
J

l N

Anabolic

Growth

27

Factors

N

= - e o= == -

- Represents a pathway ' Unnary ”
through which dietary protein ‘Calcium
may positively impact bone. Excretion
= =P Represents a pathway

through which dietary protein

may negatively impact
bone. Dietary Protein Intake
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Protein before sleep results in greater  00@
mysportscience

Increases in muscle mass and strength oo
G @jeukendrup

www.mysportscience.com

o
e

12 weeks of resistance training greater strength
with protein or placebo gain

' W 9
.

Protein supplement:
28 grams of protein plus
15 grams of carbohydrate
before sleep

44 males

Protein (n=22) “ Protein ingestion before sleep
Placebo (n=22 i i : :

(n=22) effective dstrfteg); l’:o mpregsg muscle greater increase in
Snijders et al. J ma§s ks renq galps. ur‘lng muscle cross sectional
Nutr In press Apr resistance exercise training ot =
29, 2015 area (quadriceps)



Alcohol and recovery  00@

mysporiscience

Unlock e Power of Scence 1 Optimse Periormance

G @jeukendrup
Reduced mUSCIe " www.mysportscience.com
glycogen synthesis ‘;‘/
Mainly because guidelines y

for rapid glycogen v v Reduces
synthesis are not followed f ) protein
“§ - _

ynthesis
Reduces _ \ Alcohol / Impaired muscle
cognitive function el -. f / Y repair and
day after _ T W ¥ adaptation
which can % " p
decrease .

performance and
increase risk of

injury

\J Reduces upper

body power
454

as well as peak

Sleep quality oower

may interfere
with sleep quality

45



-\ University of Copenhagen Faculty of Health ~ °

Smoking reduces
muscle growth?

@nutritiontactics

Smoking is associated with many negative health effects

Long-term smoking (>20 cigarettes per day for >20 years)
reduces muscle protein synthesis

Muscle Protein Synthesis

0.08-
_ 0.064
3 -37%
~ 0.04- g -
(2]
(T

0.02+ ] Long-term smokers

Control
0.00

Peterson et al., Smoking impairs muscle protein synthesis and increases the expression of [V] NUTRITION
5 TACTICS

myostatin and MAFbx in muscle, Am J Physiol Endocrinol Metabol, 2007
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