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Themes in Performance Nutrition ©ACU
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Sports Nutrition Knowledge is Rich MARY MACKILLOP

HEALTH RESEARCH

N
« Nutrient recommendations are not 1% 593 ' YR
naturally translated into foods by i 3L s
The food en N W s eendl .
The food environment or ' e NN }J
opportunities to consume foods and : | T e O N /{(\)"

fluids may not align to needs
Appetite or other stimuli to eat and
drink may not be attuned to need
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Making Plans: The Bread and Butter of Sports Nutrition BTy

SPORTS NUTRITION |
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1
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The practical side of dairy ©OACU
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in sports nutrition PEALTH RESEARCH

1. Provides “Go To” nutrients in sports
nutrition goals

. High quality protein
e  Carbohydrate
e  (Calcium

e  Fluid/electrolytes

ol malk?

Milk, flavoured milk Fromage, fraise

Yoghurt Custard

Buttermilk, Cottage cheese

Kefir Evaporated/condensed milk

Cheese Milk powder © Louise Burke 2020



The practical side of dairy ©OACU
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in sports nutrition PEALT RESEARCH

R —_— %{ Routledge
=/ European Journal of Sport Science

European Journal
of Sport Science
et or sttt

— 1. Provides “Go To” nutrients in sports

Reee. ISSN: 1746-1391 (Print) 1536-7290 (Online) Journal hetps:/n ine.com/loiftejs20 . .
nutrition goals
Cow's milk as a post-exercise recovery drink:
implications for performance and health 2 Dairy VerSiOn Of nutrients or the
Lewis ). James, Emma J. Stevenson, Penny L. S. Rumbold & Carl ). Hulston d a i ry m at riX Offe rs S pecia I be n efits
To cite this arti_cle: Lewis J. Jams_s, Emma J. St_ever’son, Pgnny L. S. Rumbold & Carl J. Hulston .. .
(2018) Cow's milk as a post-exercise recovery drink: |mpanc_e5:a£—gﬂhgealth‘ fo r S p 0 rts n u t r I t I O n go a I S

Functional dairy protein
supplements for elite athletes

3. “Everyday” food

4. Available and affordable
5

6

Introduction The authors
Elite athletes have nutritional requirements that differ Ross Crittenden,* Jonathan Buckley,?
quantitatively from normally active people (Campbell ef al. David Cameron-Smith,? Andrew Brown, Ken Thomas,*

2007). These requirements extend from the simple need to replace Stewart Davey' and Peter Hobman'
electrolytes lost in sweat through to higher energ oo o
requirements to replenish glycogen stores and pr

repair and acaretion (Burke 2001; Sawka el 200 & alcanta e ol foumal f he ksemarional Sociery of Spors N )
al 2008), For at . nutrition is not only import 2019 1632 Journal of the International

physiologic maintenance, but can also impact dire( nttpsachok o1 0,1 186/ 2970-019-0288-5 Society of Sports Mutrition
performance (Burke and Deakin 2006). While the
ted with elite performance differ b

aintenance of skeletal muscle mas: REVIEW Open Access

success in almost all sportin

~ Impact of cow’s milk intake on exercise ®
performance and recovery of muscle o
function: a systematic review

Juan M. A, Alcantara’ @, Guillermo Sancher-Delgado’, Boja Martinez-Tellez =, Idota Labayen” and Jonatan R, Ruiz

. Practical and palatable

. Versatile

© Louise Burke 2020
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Probiotics :
Caffeine ,
Other phytochemicals

' ..4 Higher protein
Higher calcium
Higher fluid/salt

“— High kilojoule
Vs
Low kilojoule

Private intake

vs Social Activity
Sweet

Vs
Savoury

o =

Special variants: A2 —

Natural/
Low lactose

"real food”
= Vs
g Ult
' LACTOSE raprocessed

| FREE

'S e /
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Yearly Training Plan (and Gap Analysis) OACU

MARY MACKILLOP

are key tools to sporting success HEALTH RESEARCH

What characteristics are needed for
Where am | at now? success (physiological, biomechanical,

psychological, tactical, nutritional etc?)

Event 1 Event 2

!

Convenient Long-term Time Period (year)

Periodised training involves the implementation, integration and
sequencing of a range of stimuli/modalities to gradually develop
the characteristics required for success at targeted event(s)

© Louise Burke 2020



Developing the Periodised Training Plan ©ACU
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is an art and science T R e ARCH

Month January February March April May June July August September October November December
Week llzla‘als E{J‘al! m‘nlnl); u||5|m|17[1§ Jnlmu{zz 2 |2¢|25|m 27lis|z;{;n |31 n ‘;; |1¢ I;s 3 |17 ialm dn‘nln:lnﬂ[u Aslnﬁlulda n;|m|51|sz
Meso cycle 8 9 10 11 12 1 2 3 4 5 6 7
Comp Phase B Off-season Pre-season
Training Phase General Prep Specific prep (includes technical, aerobic and tactical
training)
Maintenance of technical and tactical = decrease in strength traini T Hypertrophy Max strength Strength endurance | Convert strength to power Maintenance of strength and endurance = decreased aerobic training
volume - increased technical and tactical training
Fixtures
Intensity 10
1
Volume 10
1
Peaking Attempt to maintain No specific peaking during non competitive season — training levels adjusted Attempt to maintain performance levels —
d performance levels— training 1-2 days before game so as not to affect physiological performance secondary weekly targets for matches

levels adjusted 1-2 days before

game so as not to affect

physiological perfermance
Testing A Mid season #- Functional #- Pre-season strength tests - pre- *

testing (Wk 2) movement screen RM testing (Wk 27) season re-
and Monitoring (FMS) and screening test (Wk36)
tests (Wk23)

Goals - Peak in physical condition Maintenance of ghvsin:al conditioning for season run-in. no Hy Y p of optimum Conversion of strength to rugby related Maintain power and strength without causing performance
Physical for key international period specific peaking but aim weekly preparation for matches strength power inhibiting fatigue due to training

© Louise Burke 2020



Periodisation of nutrition within the Yearly Training Plan L¢JA\@ U,

MARY MACKILLOP
INSTITUTE FOR
HEALTH RESEARCH

Yearly Training Program MICRO/WITHIN DAY
. What are the specific nutritional How can nutrition be spread around
characteristics that are needed for each training session and over the day

to maximise the support for each
session and long-term goals?

success? When can they be
programmed into the YTP

Carb/fluid intake around each
session

. Manipulation of physique

. Successful supplement protocol

. Strategic race/event “fluid” plan Protein spread over the day

Calcium before exercise

PHASE/MESO/MICROCYCLE

. What are the training characteristics of
each meso and microcycle? How can
nutrition support these?

SPECIALISED

. How can special nutritional strategies,
including the deliberate absence of
nutrition support for a session, maximise
the training stimulus/adaptive response.

*  Micronutrient needs — e.g. iron e Periodisation of CHO availability

. Energy, protein needs

o@ 4

. Fuel/carbohydrate needs

© Louise Burke 2020



Muscle protein is a dynamic tissue — it is continually ©ACU

breaking down and being resynthesised INSTITUTE FOR

Protein balance

Protein synthesis
> Breakdown

Exercise can
increase protein synthesis

And decrease protein
Protein breakdown breakdown

> synthesis

Leading to greater muscle
and body protein

Effects last for 24 hours
after each session!

© Louise Burke 2020



How is exercise important for protein synthesis for ©OACU

MARY MACKILLOP

to ALL athletes? T e RCH

¢ Fy y
a4
Enzymes and signalling proteins

9 <

/ ‘ Capillaries and red blood
‘s .. cells

Exercise activates specific signalling chemicals which send messages around the muscle and to
other parts of the body about adapting
- many of these messages involve building new body proteins

© Louise Burke 2020



Dietary protein enhances muscle ©ACU

MARY MACKILLOP

protein synthesis for several hours INSTITUTE FOR

HEALTH RESEARCH

Blood leucine concentrations

Leucine “trigger”

Time

e Turns on the machinery in the muscle that synthesises
protein

* Turns on this machinery by a different mechanism to
exercise, so the effects are additive

© Louise Burke 2020



Dietary protein enhances muscle ©ACU
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protein synthesis for several hours INSTITUTE FOR

HEALTH RESEARCH

e Turns on the machinery in the muscle that synthesises
protein
* Turns on this machinery by a different mechanism to
exercise, so the effects are additive
© Louise Burke 2020 * Provides the building blocks to make new protein



Dietary protein enhances muscle ©ACU
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protein synthesis for several hours INSTITUTE FOR

HEALTH RESEARCH

What's the best dietary protein?
How much do | need?
When should | eat it?

How often should | eat it?

Do | need supplements?

© Louise Burke 2020



How much protein do | need to eat after training to ©ACU

MARY MACKILLOP

promote post-exercise recovery INSTITUTE FOR _

Simple answer:
~ 20 g, soon after a key workout

© Louise Burke 2020



How much protein do | need to eat after training to ©ACU

MARY MACKILLOP

promote post-exercise recovery INSTITUTE FOR _

Real answer
0.3 g/kg BM, soon after exercise is a good
starting point

* More if you are big (30-35 g)
e Less if you are small (15 g)
* More if you do full body exercise (30-40 g)
e More if you are energy restricting (0.4 g/kg BM)
* Less if you are happy with a good effect rather than maximum
effect (10-15 g)
e Ok ifitis a quickly digested protein source (dairy/protein-based drink)
* More if it is a slowly absorbed meal containing some protein
e More if it is a lesser quality protein (lower leucine)
 More if you are old

© Louise Burke 2020



How should | spread my protein intake over the day
(to take advantage of my 24 hours of recovery)

3 square meals
(6 hours apart)

Back vnd«d eating
(mos’ au dinner)

Grazing (hourly)

Body Builder (3-4 hours)

1 Physiol 591.9 (2013) pp 2319-2331

Timing and distribution of protein ingestion during
prolonged recovery from resistance exercise alters
myofibrillar protein synthesis

José L. Areta’, Louise M. Burke?, Megan L. Ross?, Donny M. Camera!, Daniel W. D. West®,

Elizabeth M. Broad”, Nikki A. Jeacocke?, Daniel R. Moore*, Trent Stellingwerff*, Stuart M. Phillips®,

John A. Hawley' and Vernon G. Coffey'

OACU

MARY MACKILLOP
INSTITUTE FOR
HEALTH RESEARCH

23
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How should | spread my protein intake over the day OACU

MARY MACKILLOP

(to take advantage of my 24 hours of recovery) INSTITUTE FOR

HEALTH RESEARCH

Protein ingestion
before sleep

3 square meals

Degigred by
eYLn L":,'{N‘fS(‘{!WW

(6 hours apart)

44 young men assigned to a - o,
progressive, 12-wk resistance (N
exercise training program  _ /| \\

VS _

Back vnd «d eating | 2. wm@
, . WS'g of carbohydrate 'ORe sLeep Non-caloric placebo
(mos’ au dinner)

Protein-

supplementation Placebo
+164kg JUSCLE STRENGTH 130Ky

2 QUADRICEPS MUSCLE (ROSS-
+8.4cm SECTIONAL AREA

G razing (hou rly) +2319m? TYPE I MUSCLEFIBER SIZE Ao

+4.8cm®

Protein ingestion before sleep
represents an effective dietary
strategy fo augment muscle mass
and strength gains during
resistance exercise training

Body Builder (3-4 hours)

Larger (20-40 g) serve of protein before bed

(Res et al. Med Sci Sports Exerc. 2012;44(8):1560-9.)
© Louise Burke 2020



Pre-exercise calcium and ©ACU
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non-weight bearing exercise HEALTH RESEARCH

* Not all athletes have good bone mass
despite the generally positive effect of bone

loading exercise on bone health

« Non-weight bearing exercise may lack the B O 22 bocan | T

bone building stimulus bones of an old woman
* The onset of exercise may cause an increase i
in bone breakdown

* Blood calcium levels drop

* The body needs to defend calcium
levels and releases hormones (PTH)
which dissolve bone to support
calcium stability

* What if eating calcium before training could
provide an alternative source of “emergency
calcium”?

© Louise Burke 2020



Dairy intake around exercise, calcium losses and

calcium homeostasis

* Female cyclists (n = 32) participating in
National Road series
* BMD, body composition, Vitamin D status
* Standardisation
* Pre-trial diet and training
* Menstrual phase
e Time of day of trial
e 2 trials of 90 min cycling
* 80 min steady state + 10 min TT

e Meal 2 hours pre-ride (matched for energy
and carbohydrate (2 g/kg)

* High calcium: 1350 *=53 mg
Oats + Milk + serve of yoghurt

* Low calcium: 46 =7 mg
Oats + water + serve of fruit

OACU

MARY MACKILLOP
INSTITUTE FOR
HEALTH RESEARCH

Bi8 R BONE

Ol ising
: ;

: Da]ry -r
Australia

Z ?%ﬁﬂg
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Effect of high dairy pre-event meal on OACU

80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 4

parathyroid hormone ARY MACKILOP

HEALTH RESEARCH

* -# High Calcium
-o- Low Calcium

RESEARCH ARTICLE

The Effects of a Calcium-Rich Pre-Exercise
Meal on Biomarkers of Calcium Homeostasis
in Competitive Female Cyclists:

A Randomised Crossover Trial

0

1 1 1 1 1 Eric C. Haakonssen'2*+ Megan L. Ross'?, Emma J. Knight”, Louise E. Cata’,
Alisa Nana', Anita E, \mm Flavia M. clemllnl" Bing H. Wang®, David G. Jenkins®,
¢' Louise M. Burke'*®

1 Spocts Nutition, Ausiralian Insiute of Spod, Baiconnen, 2616, Austrako, 2 Physiclogry, Ausiraion lasiitud

@: @ @ of Sipon. Bakonan, 2616, Ausitaks, 3 ¥ 4 Spon, Belconnen,
2616, Ausvalia, 4 & Pravanive
x ) M

Mudcw\eﬂmushUmmMeInummA sirakia, 5 Human Movement Shudies, University of
q Cueensland. St Lucia. 4072, Australia. B School of Exarcise Science. Austrakian Cathoke Universdy.
" Maboumie, 3085, Ausiraka

Haakonssen et al., PloS One 2015;10(5):e0123302. © Louise Burke 2020



Effect of high dairy pre-event meal on OACU

0.8
0.7 1
0.6 1
0.5
0.4 1
0.3
0.2 1
0.1

CTX (bone breakdown) NER TR TER P

HEALTH RESEARCH

-  High Calcium
* -©- Low Calcium

RESEARCH ARTICLE

The Effects of a Calcium-Rich Pre-Exercise
Meal on Biomarkers of Calcium Homeostasis
in Competitive Female Cyclists:

A Randomised Crossover Trial

0.0

T Erle C. Haakanssen'#*+, Megan L. Ross', Emma J. Knight?, Louise E. Cato’,
O Alisa Nana', Anita E. \mm Flavia M. Cicuttini®, Bing H, Wang®, David G. Jenkins®,

1 1
'& +- @ 'Q‘ Louise M. Burke'
{\ *f & 1 Spoa Nutition, Auslralian 1ns5tuly o Spen, Beiconnen, 2616, Ausirasa, 2 Physickogy, Australan lnsiy a0
of Spon, Belcannan, 2616, Ausiraka, 3 3 4 Spot, Belconnen,
2616, Ausvalia, 4 & Pravanive

Medicine, Monash University, MQMMMA M’lbmﬁb«umsnm University of

Cuoensland. 51 Lucia. 4072, Ausiralia. 8 School of Exercise Science. Austrakan Catholc University.
Moiboumie, 3068, Ausiraka

Haakonssen et al., PloS One 2015;10(5):e0123302. © Louise Burke 2020



Practical recommendations from study of OACU
pre-exercise dairy intake AT CACKSRO”

HEALTH RESEARCH

1’

Calcium,-cycling,-dairy-and-bones-q
&

* Pre-ride calcium intake guidelines
set for elite Australian cyclists and el
cycling teams o
e 1000 mg calcium from dairy
and/or supplement

e Sub-elite and recreational cyclists
could eat pre-ride meal featuring
dairy foods and choose dairy drinks
during Café rides

g .'“"O;.;.- R L
PO e
1% 2 i-

A {l’ H .l_: L 5l dad

© Louise Burke 2020



Calcium and repeated non weight bearing OACU
exercise watch this space! ARY LACKILOP

HEALTH RESEARCH

Study in progress (Lundy et al.
in preparation)

Repeated bouts of rowing
training (4 h apart)

Dairy intake providing 1000 mg
of calcium 2 hours prior to each
session

Effects on serum iron, markers
of bone breakdown

© Louise Burke 2020



Contemporary sports nutrition ©OACU
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Periodised

Needs and goals change every day

Planned

It doesn’t happen by accident!

Proven -
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P ractical P racticed

Food and drink choices must suit the situation Tweak to make the plan better for you
Pragmatic is possible when perfect isn’t Adapt to make you better at the plan
© Louise Burke 2020
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Contemporary sports nutrition ©OACU

- Eating your Ps PEALTH RESEARCH

Peak Performance!
}u.:éj Podium Placings!
Personal Pride!

\‘ ll\ 14 ,f'f
LLMM
| |
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% 5
7~ Dairy
Australia

Chocolate Milk the Best Post Workout Recovery

Drink?

Milk the
moment

WHEN YOUR WORKOUT'S DONE
REFUEL, REPLENISHA

NITH CHUCULATEMILK

like Chris Bosh and Apolo Ohno will tel
r body's real work 'Jeuu

BACKED BY SCIENCE TRUSTED BY ATHLETES.

Discove > sclience behind refueling with lowfat chocolate miik.
© Louise Burke 2020
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