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!
Recovery Nutrition 

 

Individualizing Hydration 
 

Fueling During Effort 
 

Natural Foods for Riding 
!

Recovery  Nutrition - Purpose 

!
"#! $%&'()!*+#,!-!(-'-.#/&(!$'-'0!'#!-1!
-1-.#/&(!$'-'0!-$!23&(4/5!-$!6#$$&./0!3$&17!
')0!6+#60+!13'+&01'!$3.$'+-'0$8 !
!
“At no other time during the course of the 
day can nutrition make such a major 
difference  in  the  overall  training  program.”   

�±91'#1&#!0'8!-/8:!;$$01'&-/$!#*!<6#+'$!=3'+&'&#1!-1>!<366/0,01'$:!?@@A! !

!

Timing 

!
!
!
!

30 minutes or less 
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R E P L E N I S H  G L Y C O G E N  

 
Carbohydrates 

 

Protein  
 

~1g / kg BM  
 

CHO Content 

! ! ! ! ! ! ! !!!!!!!!! !
B!6-(40'!6/-&1!&1$'-1'!#-',0-/ ! ! ! ??7! !
B!.-1-1- ! ! ! ! ! ! ?C7!
B!60-+ ! ! ! ! ! ! ! ?C7!
B!(36!,-$)0> ! ! ! ! ! ! DD7!
B!(36!,-$)0>!$%00'!6#'-'#! ! ! ! ! EE7!
B!+&(0!(-40!FG7H!I!B!'.$68!-/,#1>!.3''0+!FD7H! ! B@7!
J!#K8!.-1-1-L'-6&#(-!.-.5!*##>! ! ! ! D@7!
B!M5N&'-!(+-(40+$!FO7H!I!B! '.$6 !)3,,3$!FD7H ! B?7!
B!(36!-66/0$-3(0!!F31$%00'010>H ! ! ! ?G7!
B!/-+70!%)#/0!%)0-'!6&'- ! ! ! ! DC7!
B!(36!(##40>!.+#%1!+&(0!6-$'- ! ! ! ED7!
B!;/0N-'0!P0!.-+ ! ! ! ! ! DC7!
B!(36!%-'0+,0/#1! ! ! ! ! ! BB7!
B!(36!.+#%1!+&(0!,&/4!F6/-&1:! 31$%8H! ! ! ?E7!
!

!
!

 
R E P L E N I S H  G L Y C O G E N  

P R O T E I N  T I S S U E  R E P A I R  
 

10 �± 25* grams 
*more is fine for endurance recovery, as long as 

�L�W���G�R�H�V�Q�¶�W���G�L�V�S�O�D�F�H���&�+�2���L�Q�W�D�N�H�� 

Protein 

Carbohydrate 
 

Protein 

Foods   
�y Q+004!5#7)#3+' !
�y R/-&1!5#7)#3+'!F(#%:!7#-'H !
�y M-%!13'$L$00> !
�y =3'!.3''0+$ !
�y R3,64&1!$00>$!L!R3,64&1!$00>!.3''0+! !
�y M&(#''-!()00$0 !
�y S#''-70!()00$0 !
�y T-+>!()00$0 !
�y ;77$ !
�y S)&(401:!'3+405 !
!
Powders  
�y U)05VV !
�y 9,&1#!9(&>$!F /03(&10�����%�&�$�$�¶�V�����J�O�X�W�D�P�L�Q�H�����(�$�$�¶�V����!
�y W07-1!F60-:!)0,6:!.+#%1!+&(0H !
�y �*�R�D�W�¶�V���Z�K�H�\!
�y S-$0&1!
!
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Recovery Snacks 

CHO PRO 

B!(36 !X0*&+!F6/-&1H!I!?!'.$68!)#105!I!E!'.$68!()&-!$00>$ ! JE! BJ!

Y!(36 !( #''-70 !�F�K�H�H�V�H�������������P�O���³�3�U�X�Q�H�V���	���2�D�W�V�´���3�&���R�U�J�D�Q�L�F��
.-.5!*##> !

CD! BC!

B!(36! 9$'+# !F?ZH!#+7-1&(!5#7)#3+' !6/-&1!I![!(36!+-%!63,64&1!
$00>$!I!?!'.$68!+-%!)#105!I!B!(36!.0++&0$ !

GD! ?B!

D!6478! �³�6�H�V�D�P�H���6�Q�D�S�V�´��! J@! O!

"31-!FD#KH!I!B8C!(36$!(##40>!.+#%1!+&(0 ! O@! D@!

R3,64&1!$00>!.3''0+!F?!'.$68H!\!]-,!F?!'.$68H!$-1>%&() !F?!
$/&(0$!.+0->H!

JA! B@!

D!)-+> ^.#&/0>!077$!I!B@!6+310$ ! JD! ?B!

<,##')&0_ !! B!(36!.+#%1!+&(0!,&/4!F6/-&1H!I!B!(36!*+3&'!I!B!
$(##6!6+#'0&1!6#%>0+!I!Y!-N#(->#!I!B!'.$68!+-%!)#105 !

JC! ?J !

B!;/0N-'0 !P0!.-+! ! DJ! BC!

“Consuming  CHO  and  protein  during  the  
early phases of recovery has been shown to 
positively affect subsequent exercise 
performance and could be of specific 
benefit for athletes involved in multiple 
training or competition sessions on the 
same  or  consecutive  days.”                  `00/01!0'!-/8!?@B@ !

REPLENISH GLYCOGEN 
PROTEIN TISSUE REPAIR 

RESTORE FLUIDS & ELECTROLYTES 
 

1.5 litres per kg BM lost 
Fluids 

Electrolytes  
Sodium & Chloride 

Potassium 
 Recovery Hydration 

� �̂X�X�€�(�}�Œ�•���Œ���‰�]�������v�������}�u�‰�o���š�����Œ�����}�À���Œ�Ç���(�Œ�}�u�������Z�Ç���Œ���š�]�}�v�� �€�}�v���•���•�Z�}�µ�o�������Œ�]�v�l��
�•�í�X�ñ���>���}�(���(�o�µ�]�����(�}�Œ���������Z���l�]�o�}�P�Œ���u���}�(�����}���Ç���Á���]�P�Z�š���o�}�•�š�X�_��'

1>,337??:$@$A85B>80$CDEEFG$

$
�^�d�Z�����������]�š�]�}�v���o���À�}�o�µ�u�����]�•���v�������������š�}�����}�u�‰���v�•���š���� �(�}�Œ���š�Z�����]�v���Œ�����•�������µ�Œ�]�v����
-3295=4,20$8==2;-80H,0B$4>7$38-,9$=20:5;-4,20$2?$.83B7$I2.5;7:$2?$
�(�o�µ�]���X�_$

1>,337??:$@$A85B>80$CDEEFG$
$

�^�Y�Á�Z���v���‰�}�•�•�]���o���U���(�o�µ�]���•���•�Z�}�µ�o�������������}�v�•�µ�u�������}�À���Œ���š�]�u�����~���v�����Á�]�š�Z��
:5??,=,704$7.7=432.H47:G$384>73$4>80$J7,0B$,0B7:479$,0$.83B7$J2.5:7:$42$
�u���Æ�]�u�]�Ì�����(�o�µ�]�����Œ���š���v�š�]�}�v�X�_$

K2I8=:$74$8./$CLMMLGN$O20B$74$8./$CDEEFG$
$
$

$
/$
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Fluids & Electrolytes 

$
�CO8473$P$-,0=>$2?$:78$:8.4$$C:29,5;#$=>.23,97G$

�C"0H$Q,09$2?$;7.20$C-248::,5;G$

�CR537$=2=2054$S8473$C-248::,5;G$P$:8.4$

�CT.7=432.H47$:-234:$93,0Q$$C:29,5;#$=>.23,97#$-248::,5;G$

�CU37:>.H$:V577W79$I7B748J.7X?35,4$Y5,=7$P$-,0=>$2?$:8.4$C:29,5;#$

=>.23,97#$-248::,5;G$

�CZ2;842$Y5,=7$$C:29,5;#$=>.23,97#$-248::,5;G$

�C*>,=Q70$23$I7B748J.7$J324>$:25-$C:29,5;#$=>.23,97G$
$

REPLENISH GLYCOGEN 
PROTEIN TISSUE REPAIR 

RESTORE FLUIDS & ELECTROLYTES 
REDUCE MUSCLE & IMMUNE STRESS 

 
Carbohydrates 

Protein 
Fluids & Electrolytes 

based largely on 
Natural Nutrients 

 

2010 IOC Guidelines for Everyday Training 

!)*&'$+',-.#/#.)' ' 0&"'12'3('456) '

62S$,0470:,4H$23$:Q,..[J8:79$8=4,I,4,7:\$
A2973847$438,0,0B$-32B38;$?23$84>.747:$S,4>$.83B7$!A$
23$7073BH$37:43,=4,20$$

7892'

A2973847$7]73=,:7$-32B38;$
C,/7/#$^D$>253$-73$98HG$

98:2 '

T095380=7$-32B38;$
C7/B/#$D[_$>X9$;2973847$42$>,B>$,0470:,4H$7]73=,:7G$

: 8;<2'

T]437;7$=2;;,4;704 $
C,/7/#$`a[b$>X9$;2973847$42$>,B>$,0470:,4HG$

=8;>2'

Caveat:  Guidelines are ball park figures.  Fine tune with individual consideration 
of total energy needs, specific training needs, and feedback from training 

performance. Since 2004, ranges have been increased, matching fuel to needs 
(therefore, change categories all of the time). 

 
Summary – Use of Protein 

&8I7$LMB$2?$-3247,0$7I73H$_$>253:$2?$S8Q,0B$4,;7$CA2237$74$8./#$LMDLG$
$

*2[,0B7:4$:2;7$-3247,0$!"#$%&$-32.20B79$7]73=,:7$CcM/L$BXQBX>G$42$,;-32I7$37=2I73H$
$

(0B7:4$^LMB$2?$>,B>$V58.,4H$-3247,0$,;;79,847.H$8?473$7]73=,:7$42$;8],;,W7$;5:=.7$
-3247,0$:H04>7:,:$809$85B;704$B.H=2B70$37-.74,20$

$
O>7H$809$=8:7,0$837$B229$-3247,0$:5--.7;70484,20$:253=7:$

$
*2 [,0B7:4$-3247,0$42$8==7.73847$B.H=2B70$37-.74,20$S>70$*&)$,048Q7$,:$cD/MBXQBX>G/$$$
Z>,:$,:$7:-7=,8..H$37.7I804$S>70$-73?23;80=7$,:$077979$42$J7$;8,048,079$S,4>,0$La$

>253:/$$
'

;?>'.$'>?<2'*&"'12'3('*&"'@,A'
'
'

$
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Chocolate Milk? 

$

'()*+,-(#,*.("*/(%0$!,#1 *
$
$

�y 68=42:7$42.7380=7$$C.20B[473;$7??7=4:G$
�C+,B7:4,I7$5-:74#$B8:#$J.284,0B$

$
�y Z2.7380=7$42$;,.Q$-3247,0:$$C8.->8[1D[=8:7,0G$

�CCB8:43,=$5-:74#$783$,0?7=4,20:#$8:4>;8#$;5=25:#$:45??H$02:7:///G$
$
�y 15B83:\$>,B>$?35=42:7$=230$:H35-$

$
�y T8:,.H$>8J,4[?23;,0B$$C;8H$.789$42$50S80479$?84$B8,0G$

$
�y R223$:253=7$2?$084538.$0543,704:$$
$
�y 1459,7:$>8I7$=2;-8379$,4$42$-3247,0[?377$43784;704:$$

R3,4=>744$74$8./#$LMME$
d,.:20$74$8./#$LMDM$

U73B5:20[147B8..$74$8./#$LMDD$
6500$74$8./#$LMDD#$LMDL$

<6-((-+#'0//- ! \! 91>K0/ :!?@BB$
$
$
$

$

Individualizing hydration 

BC""&%.'D><<:E',BF('GC#5&H#%&IJ$
$

eZ>7$B28.$2?$93,0Q,0B$953,0B$7]73=,:7$,:$42$-37I704$
7]=7::,I7$C`Lf$J29H$S7,B>4$.2::$?32;$S8473$97?,=,4G$

97>H9384,20$809$7]=7::,I7$=>80B7:$,0$7.7=432.H47$
J8.80=7$42$8I734$=2;-32;,:79$-73?23;80=7/$$!7=85:7$
4>737$,:$=20:,9738J.7$I83,8J,.,4H$,0$:S784,0B$3847$809$

:S784$7.7=432.H47$=204704$J74S770$,09,I,958.:#$
-CI.$K#L&5'+HC#5'"&*H6-&K&%.'*"$2"6KI'6"&'

�Œ�����}�u�u���v�������X�_'
$
$
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Ambient temperature 

'
.&K*&"6.&'-H#K6.&'D><8>;5&2'BE'

�CD[Lf$97>H9384,20#$cEM$;,0$7]73=,:7/$')$7??7=4$20$-73?23;80=7$
�CLf$97>H9384,20#$`EM;,0#$(AR"(%:$-73?23;80=7$

$
M$.'-H#K6.&'D7;87>5&2'BE'

�CLf#$`gM$;,0#$1(d'(U(*"'Z6h$8??7=4:$-73?23;80=7$
$

N)*&".M&"K#6'809'5&M)5"6.#$%',;-.,=8479$,0$+6.#2C&'
@&M)5"6.#$%'O'H&II'.$H&"6%-&'$+'M)*&".M&"K#6'

'
0&"+$"K6%-&'5&-"&6I&I'6"&'2"&6.&"'P#.M'I#K#H6"'"6.&I'

$+'5&M)5"6.#$%'#%'P6"K'&%/#"$%K&%.I?''
'
'

$
$
$

$ Endurance Exercise (3 to 4 hour effort) 

Suggested Starting Point for Endurance Training (euhydrated):  
0.4 to 0.8 L per hour 

 
 higher rates for faster, heavier individuals competing in warm 

environments 
 

 lower rates for the slower, lighter persons competing in 
cooler environments 

30 to 40 minute effort 

!
!

S#,,01(0! 03)5>+-'0> !
!
!

ACSM 2007 – Pre-exercise - Fluids 

@6)I'3&+$"&J'' 'A8,048,0$75>H9384,20'
'

Q'M$C"I'R&+$"&J' '^b�ti$;6$-73$QB$!A$
$

>'M$C"I'R&+$"&J''^_[b$;6$-73$QB$!A#$:.2S.H$
$

S#.M#%'.M&'M$C"J'':;8..$?37V5704$:,-:#$89Y5:4$42$=2;?234$809$0779:$
$

!H$>H9384,0B$:7I738.$>253:$-3,23$42$7]73=,:7$4>737$,:$:5??,=,704$4,;7$?23$53,07$
254-54$42$374530$42S839:$023;8.$J7?237$:4834,0B$4>7$7I704/$$
$

T%-HC5&'I$5#CK'DU'-MH$"#5&E'6%5'*$.6II#CKJ'''
'agM$42$DDbM$;B$:29,5;$-73$6,437$2?$?.5,9:$$
$:;8..$8;2504:$2?$:8.479$:08=Q:$23$:29,5;[=2048,0,0B$?229:$C42$:4,;5.847$
4>,3:4$809$3748,0$4>7$=20:5;79$?.5,9:G$
$18.4$?229$.,B>4.H$84$;78.:$98H$J7?237$809$98H$2?$
(0=.597$>,B>$-248::,5;$?229:$C,/7/#$?35,4#$=2=2054$S8473G$
$
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Fueling During Effort 
Carbohydrates 

VHC#5I'W'XY&"-#I&Z',BF('><<:'
*83J2>H93847$=20:5;-4,20$=80$J7$J707?,=,8.$42$:5:48,0$7]73=,:7$,0470:,4H$

953,0B$>,B>[,0470:,4H$7]73=,:7$7I704:$2?$[;'M$C"'$"'H$%2&"#$8:$S7..$8:$
.7::$,0470:7$7]73=,:7$7I704:$:5:48,079$?23$.20B73$-73,29:/$$$$

T\B'B$%I&%ICI'F.6.&K&%.'$%'F*$".I']C."#.#$%Z'><;<'
�^�/�v�P���•�š�]�}�v�•���}�(�����À���v���•�u���o�o�����u�}�µ�v�š�•���}�(�����,�K�����µ�Œ�]�v�P�����Æ���Œ���]�•���������v�����v�Z���v������

=2B0,4,I7$809$->H:,=8.$-73?23;80=7$,0$=2;-74,4,20$H6I.#%2'$%&'M$C"/$":$
4>7$95384,20$2?$4>7$7I704$,0=378:7:#$:2$927:$4>7$8;2504$2?$*&)$077979$42$
�}�‰�š�]�u�]�Ì�����‰���Œ�(�}�Œ�u���v�����X�_��$

$

Electrolytes & Carbohydrates 

Exercise and Fluid Replacement, 2007, ACSM 
 

Sports Drinks 

'
SM6.'.$'^I&J''

a[Ff$=83J2>H93847:$CaB$42$FB$2?$:5B83:$-73$DMM;.G$
1>25.9$,0=.597$7.7=432.H47:$
d7.:$809$J83:$=80$J7$5:79$S,4>$8--32-3,847$S8473$=204704$
A,]79$:5B83$:253=7:$CB.5=2:7X?35=42:7N$;8.4297]43,0X?35=42:7N$BP?P:G$
j-$42$EMB$*&)$-73$>253$5:,0B$;,]79$:253=7:$Ck75Q70932-$LMDDN$()*#$LMDMG$

*80$=2048,0$8$:;8..$8;2504$2?$8;,02$8=,9:$X$-3247,0$-2S973$$$$$C"*1A$LMMEG$

$
SM&%'.$'^I&J'

�H�ò�ì���u�]�v�µ�š���•���}�(���u�����]�µ�u���š�}���Z�]�P�Z���]�v�š���v�•�]�š�Ç��C"*1A$LMMi#$()*$LMDMG$

R37[S23Q254$$C7:-7=,8..H$?23$073I25:$:42;8=>:G$
$
'

$$
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Artificial Sweeteners  

���•�‰���Œ�š���u���U���^���‹�µ���o�_�U���^]C."6IP&&. �_'
!"#$%&%'()*+#%('*(&,*-.(

'
�^�µ���Œ���o�}�•���U���^F*H&%56�_'

/*0"%&1(*2(3*4-5*1*$6(&%.(7%,-"*%+#%'&1(8#&1'9(!&"'(:(;<<=>?@A;@BC@D@EF;G(
8#&.&59#H(;<<I(J#K>DIA=BC@L<LFDH(

'
,-&ICH+6K&'0$.6II#CK'4,-&ICH+6K&'_'

M%'(/(N550K(7%,-"*%(8#&1'9H(;<@<(:K"F/0%>@IA;BC@@;(

'
'

Jeukendrop, Asker (2011) Recommendations 

X/&%.$ BN\' �Œ���‹�[��'+$"'
$*.#K6H'*&"+'6%5'K#%KL2'

%&2'&%"2)'R6H6H%-&$

`&-$KK&%5&5'
#%.61&$

BN\'.)*& $ GHC$ GHC'U'
V"C-$

aQ9K#%$ '2$*&)$ �Œ���‹�[��$

Q98
:9K#%$

l73H$:;8..$8;4:$ 'A254>$3,0:7$ A2:4$?23;:$2?$*&)$ $ $

; 8>M$ 1;8..$8;4: $ 5-$42$_MBX>$ A2:4$?23;:$2?$*&)$ $ $

>87M$ A2973847$8;4:$ j-$42$gMBX>$ *&):$4>84$837$38-,9.H$
2],9,W79$CB.5=2:7#$A+G$

$ $

b>?9M$ 683B7$8;4:$ j-$42$EMBX>$ )0.H$;5.4,-.7$
4380:-2348J.7$*&)$

$

NO RELATIONSHIP BETWEEN BODY MASS AND EXOGENOUS CHO 
OXIDATION  Jeukendrop 2010 in press!

!

Fueling up 

T\B'B$%I&%ICI'F.6.&K&%.'$%'F*$".I']C."#.#$%'><;<'
$

�^���µ�Œ�]�v�P���Z�]�P�Z[,0470:,4H$438,0,0B#$-834,=5.83.H$2?$.20B$
95384,20#$84>.747:$:>25.9$8,;$42$8=>,7I7$*&)$,048Q7:$
4>84$;774$4>7$0779:$2?$4>7,3$438,0,0B$-32B38;:$809$8.:2$
897V5847.H$37-.8=7$=83J2>H93847$:4237:$953,0B$37=2I73H$
J74S770$438,0,0B$:7::,20:$809$=2;-74,4,20:/$$$U23$
7I704:$.8:4,0B'6%'M$C"'$"'K$"&#$4>7$84>.747$:>25.9$8,;$
42$J7B,0$=2;-74,4,20$S,4>$J29H$=83J2>H93847$:4237:$
:5??,=,704$42$;774$4>7,3$0779:$JH$-$%ICK#%2'
-6"R$M)5"6.&8"#-M'+$$5I'#%'.M&'M$C"I'6%5'56)I'
R&+$"&M6%5?'� $̂
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Carbohydrate Loading 

$
*&)$.289,0B$927:$S23Q$?23$7095380=7$809$478;$:-234:$$$
$
TI,970=7$?23$:>23473$7I704:$,:$.7::$=.783#$J54$.2S$B.H=2B70$S,..$
,;-8,3$-73?23;80=7$
$
62S[*&)$9,74$,;-8,3:$-73?23;80=7$,0$;2:4$4H-7:$2?$7]73=,:7$

$
&,B>[*&)$9,74$=80$,;-32I7$-73?23;80=7$$
$
O>737$=2;-74,4,20:$837$?37V5704#$*&)$.289,0B$;8H$J7$5:79$,0$
;8Y23$7I704:$
$
)-4,;5;$-37-8384,20$:43847BH$,:$024$=.783$�t$,4$;8H$I83H$$
J74S770$,09,I,958.:$97-709,0B$20$4>7$7I704#$438,0,0B$:4845:#$
�v�}�Œ�u���o�����]���š�U���]�v���]�À�]���µ���o���P���v�}�š�Ç�‰���Y�X$

$
2010 IOC Acute Fueling Strategies 

Z>7:7$B5,97.,07:$-32;247$8$>,B>$*&)$8I8,.8J,.,4H$42$-32;247$2-4,;8.$
-73?23;80=7$,0$=2;-74,4,20$23$Q7H$438,0,0B$:7::,20:'
G&%&"6H'VC&H#%2'C*'' R37-8384,20$?23$7I704:$cEM$

;,0$7]73=,:7$
i [DL$BXQB$-73$La>$
C8:$?23$98,.H$?57.$
0779:G$

B6"R$M)5"6.&'
H$65#%2'

R37-8384,20$?23$7I704:$`EM$
;,0$2?$
:5:48,079X,0473;,44704$
7]73=,:7$

_g[aF$>3:$<$DM[DL$
BXQB$!A$-73$La$>$

F*&&5)'"&+C&H#%2' cF$>253:$37=2I73H$J74S770$L$
?57.$97;809,0B$:7::,20:$

D[D/L$BXQBX>$?23$
?,3:4$a$>253:#$4>70$
37:5;7$98,.H$?57.$
0779:$

0"&8&/&%.'+C&H#%2'' !7?237$7]73=,:7$`gM$;,0547:$ D[aBXQB$=20:5;79$
D[a$>3:$J7?237$
7]73=,:7$

Natural Foods 
for Riding 

Raisins vs. Sports Chews/Gels 

�y X0+1!0'!-/8!F?@@GH!�³�5�D�L�V�L�Q�V��-660-+!'#!.0!-!(#$' ^0**0('&N0!$#3+(0!#*!(-+.#)5>+-'0!
*#+!6+0̂ 0a0+(&$0!*00>&17!&1!(#,6-+&$#1!'#!$6#+'$!70/!*#+!$)#+' ^'0+,!0a0+(&$0!
.#3'$ ���́ !
!

�y M&0'$()&0+!0'!-/8!F?@BBH!�³�«�6�'�5�V���>�V�X�Q^>+&0>!+-&$&1$b!-+0!-!1-'3+-/:!6/0-$-1':!(#$' ^
0**0('&N0!STc!-/'0+1-'&N0!'#!(#,,0+(&-/! <]`$!d$6#+'$!e0//5!.0-1$b! ')-'!(-1!.0!
3$0>!>3+&17!,#>0+-'0 ^! '#!)&7) ^&1'01$&'5!01>3+-1(0!0a0+(&$0 ���́ !
!

�y "##!0'!-/8!F?@B?H! �³�5�D�L�V�L�Q�V��-1>!()0%$!6+#,#'0>!)&7)0+!(-+.#)5>+-'0!#a&>-'&#1!
-1>!&,6+#N0>! +311&17!60+*#+,-1(0! (#,6-+0>!'#!%-'0+!#1/58!M311&17!
60+*#+,-1(0!%-$!$&,&/-+!.0'%001!')0! +-&$&1$!-1>!()0%$:!%&')!1#!$&71&*&(-1'!
Qf!>&**0+01(0$���́ !
!

!
!

!

Raisins (3 big tablespoons)!

B@@̂4(-/ !

?E!7!STc!F7/3(#$0!-1>!*+3('#$0!&1!B_B!
+-'&#H!

B8J!7!*&.0+!

@8A!7!6+#'0&1!

A!,7!$#>&3, !

?DA!,7!6#'-$$&3,! !

Clif Shot Blocks (3 pieces)  
B@@̂4(-/ !

?E!7!STc!F.+#%1!+&(0!$5+36!FECZ!,-/'#$0:!DZ!
7/3(#$0:!-1>!C?Z! ,-/'#'+&#$0 H!-1>!(-10!e3&(0!
FC@Z!7/3(#$0!-1>!C@Z!*+3('#$0H !

G@!,7!$#>&3,! !

?@!,7!6#'-$$&3, !

!
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Chia seeds 

f//&-1!0'!-/8!F?@BBH8!Omega 3 Chia seed loading as a means of carbohydrate loading. ]!<'+017')!
S#1>!M0$8!Abstract  ")0! 63+6#$0!#*!')&$!$'3>5!%-$!'#!>0'0+,&10!&*!c,07-!D!S)&-!$00>!/#->&17!&$!-!N&-./0!
#6'&#1!*#+!01)-1(&17!$6#+'$!60+*#+,-1(0!&1!0N01'$!/-$'&17!gO@!,&13'0$!-1>!-//#%!-')/0'0$!'#!>0(+0-$0!')0&+!
>&0'-+5!&1'-40!#*!$37-+!%)&/0!&1(+0-$&17!')0&+!&1'-40!#*!c,07-!D!*-''5!-(&>$8!f'!)-$!.001!%0//!>#(3,01'0>!')-'!-!
)&7)!>&0'-+5!(-+.#)5>+-'0!FSTcH!&1'-40!*#+!$0N0+-/!>-5$!.0*#+0!(#,60'&'&#1!&$!41#%1!'#!&1(+0-$0!,3$(/0!
7/5(#701!$'#+0$!+0$3/'&17!&1!60+*#+,-1(0!&,6+#N0,01'$!&1!0N01'$!/-$'&17!gO@!,&13'0$8!")&$!$'3>5!(#,6-+0>!
60+*#+,-1(0!'0$'&17!+0$3/'$!.0'%001!?!>&**0+01'!STc ^/#->&17!'+0-',01'$8!")0!'+->&'&#1-/!STc ^/#->&17!
'+0-',01'!$0+N0>!-$!')0!(#1'+#/!FB@@Z! (-/$ !*+#,!Q-'#+->0H8!")0!c,07-!D!S)&-!>+&14!FC@Z!#*!(-/#+&0$!*+#,!
Q+001$!R/3$!c,07-!D!S)&-!$00>$:!C@Z!Q-'#+->0H!$0+N0>!-$!')0!c,07-!D!S)&-!/#->&17!>+&148!`#')!STc ^/#->&17!
'+0-',01'$!%0+0!.-$0>!#1!')0!$3.e0('h$!.#>5!%0&7)'!-1>!%0+0!')3$! &$#(-/#+&(8!<&a!)&7)/5!'+-&10>!,-/0!$3.e0('$!
WFc?H,-a!EG8A ^AE8?!,/!i!47F ^BHj!,0-1!F<kH!#*!WFc?H,-a!G@8D!,/!i!47F ^BH!FBD8DH!60+*#+,0>!-!B^)#3+!+31!-'!
�ýJCZ!#*!')0&+!WFc?H,-a!#1!-!'+0->,&//:!*#//#%0>!.5!-!B@4!'&,0!'+&-/!#1!-!'+-(48!")0+0!%0+0!?!'+&-/$!&1!-!
(+#$$#N0+!(#31'0+.-/-1(0>!+060-'0> ^,0-$3+0$!>0$&71!%&')!-!? ^%004!%-$)#3'!.0'%001!'0$'&17!$0$$&#1$!'#!-//#%!
')0!6-+'&(&6-1'$!'#!+0(#N0+!*+#,!')0!&1'01$0!0a0+(&$0!-1>!-15!0**0('$!#*!')0!'+0-',01'8!")0+0!%-$!1#!$'-'&$'&(-/!
>&**0+01(0!F6!l!@8ADH!.0'%001!c,07-!D!S)&-!/#->&17!F,0-1!B@4!'&,0!l!DG!,&13'0$!EO!$0(#1>$H!-1>!STc!
/#->&17!F,0-1!l!DG!,&13'0$!ED!$0(#1>$H8! !

...Omega 3 Chia loading appears a viable option for enhancing performance 
for endurance events lasting >90 minutes and allows athletes to decrease 
their dietary intake of sugar while increasing their intake of Omega 3 fatty 
acids but offered no performance advantages. 
 

Tarahumara Running Tribe 

�Ÿ���@�C�?���+�@���)�F�?� ���3�J�����9�C�:�D�E�@�A�9�6�C���$�4���@�F�8�2�=�=���E�6�=�=�D���E�9�6���D�E�@�C�J���@�7���E�9�6��
!"#$%&'()#*+,&,-)!,&,*$&'.%/*+-%*!"#$%&#'*(&*("#")&%"#"*,&%*,*
0,$'1%*2!%&'3,4*5%(56%*(7*4(&$-8%#$%&4*9%:'3(*8-(*,&%*&%4(84%;*
7(&*$-%'&*6(4<=;'#$,43%*&)44'4<*,.'6'$"/**+-%'&*;&'4>*(7*3-('3%*'#*3-',*
7&%#3,*,4;*$-%*'4<&%;'%4$#*,&%*3-',*#%%;#*'4*8,$%&*!':%;*8'$-*#)<,&*
,4;*6'!%/*?#(6,$%;*."*$-%*!(#$*#,1,<%*$%&&,'4*'4*0(&$-*2!%&'3,@*$-%*
�C�6�4�=�F�D�:�G�6���+�2�C�2�9�F�>�2�C�2��� �?�5�:�2�?�D���@�7���$�6�I�:�4�@�ž�D���5�6�2�5�=�J�����@�A�A�6�C�����2�?�J�@�?�D��
,&%*3)#$(;',4#*(7*,*6(#$*,&$/*A(&*3%4$)&'%#*$-%"*-,1%*5&,3$'3%;*
$%3-4'B)%#*$-,$*,66(8*$-%!*$(*&)4*-)4;&%;#*(7*!'6%#*8'$-()$*&%#$*,4;*
3-,#%*;(84*,4"$-'4<*7&(!*,*;%%&*$(*,4*C6"!5'3*!,&,$-(4%&*8-'6%*
%4D("'4<*%1%&"*!'6%*(7*'$/*+-%'&*#)5%&-)!,4*$,6%4$*'#*!,$3-%;*."*
)43,44"*-%,6$-*,4;*#%&%4'$"@*6%,1'4<*$-%*+,&,-)!,&,*'!!)4%*$(*$-%*
;'#%,#%#*,4;*#$&'7%*$-,$*56,<)%*!(;%&4*%:'#$%43%/*
*

)''6_LL%%%866#1/&108(#834L01(5(L$6#+'$ ^
13'+&'&#1̂ &$̂(#(- ^(#/- ^-1 ^0**0('&N0̂ $6#+'$^
>+&14̂GBD! !

http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
http://www.pponline.co.uk/encyc/sports-nutrition-is-coca-cola-an-effective-sports-drink-713
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Caffeine 

$
)-4,;8.$92:7$?23$70>80=,0B$84>.74,=$-73?23;80=7$8--783:$42$J7$^><<K2'
$+'-6++&#%&'D[7K2412'3(E?''Z>,:$8.:2$8--783:$42$J7$4>7$2-4,;8.$92:7$?23$
=2B0,4,I7$?50=4,20$/$$ $ $ $ $$$d38>8;$@$1-3,74$DEEb$

$
TI70$:;8..73$92:7:$837$7??7=4,I7$84$,;-32I,0B$-73?23;80=7$.847$,0$
-32.20B79$7]73=,:7$C^D[L;BXQB$J; G/$$

$
*8??7,07$7]734:$8$B378473$73B2B70,=$7??7=4$S>70$=20:5;79$,0$80$
80>H9325:$:4847$8:$=2;-8379$42$=2??77/$$$$ $

d2.9:47,0$74$8./#$LMDMN$d38>8;$74$8./#$DEEFG$

*80$J7$89979$42$:-234:$93,0Q:$$ $ $
K2I8=:$74$8.#$DEEF#$*20B73$74$8.$LMDD$

'2$>H9384,20$=20=730:$$$$
"3;:4320B#$LMMiN$l80$',7S70>2I70 $74$8./$LMMMN$d20W8.7W[".20:2$74$8./#$DEELN$

$!3250:$74$8./#$DEEFN$A85B>80$@$d3,??,0#$LMM_$

$
$ Nitrates 

Lansley et al. (2011) - ")0$0!+0$3/'$!$3770$'!')-'!-(3'0!>&0'-+5!1&'+-'0!$366/0,01'-'&#1!
%&')!@8C!m!`M!&,6+#N0$!(5(/&17!0(#1#,5:!-$!>0,#1$'+-'0>!.5!-!)&7)0+!Rc!*#+!')0!$-,0!#?:!
-1>!01)-1(0$!.#')!E!4,!-1>!BJ8B!4,!(5(/&17!""!60+*#+,-1(08 !
!

Wilkerson et al. (2012) - f1!(#1(/3$&#1:!-(3'0!>&0'-+5!$366/0,01'-'&#1!%&')!.00'+##'!e3&(0!
>&>!1#'!$&71&*&(-1'/5!&,6+#N0!C@̂ ,&/0!""!60+*#+,-1(0!&1!%0// ^'+-&10>!(5(/&$'$8!f'!&$!6#$$&./0!')-'!
')0!.0''0+!'+-&1&17!$'-'3$!#*!')0!(5(/&$'$!&1!')&$!$'3>5!,&7)'!+0>3(0!')0!6)5$&#/#7&(-/!-1>!
60+*#+,-1(0!+0$6#1$0!'#!=cD! ^!$366/0,01'-'&#1!(#,6-+0>!%&')!')0!,#>0+-'0/5! '+-&10>!
(5(/&$'$!'0$'0>!&1!0-+/&0+!$'3>&0$ !
 

Christensen et al. (2012) - f1!(#1'+-$'!'#!#.$0+N-'&#1$!&1!,#>0+-'0/5! '+-&10>!$3.e0('$!
&1'-40!#*!`M!e3&(0!)->!1#!0**0('!#1!Wc?!4&10'&($!-1>!60+*#+,-1(0!FB?@!01>3+-1(0!I!$6+&1'$H!
&1!0/&'0!(5(/&$'$8!!
!

Cermak et al. (2012) - <&a!>-5$!#*!1&'+-'0!$366/0,01'-'&#1!+0>3(0>!Wc?!>3+&17!$3.,-a&,-/!
0a0+(&$0!-1>!&,6+#N0>!'&,0 ^'+&-/!60+*#+,-1(0!&1!'+-&10>!(5(/&$'$!FJ@!,&1!#*!$3.,-a&,-/!
(5(/&17!*#//#%0>!.5!-!B@ ^4,!'&,0!'+&-/H8!! !
 

Cermak et al. (In Press) - f170$'&#1!#*!-!$&17/0!.#/3$!#*!(#1(01'+-'0>!FBE@!,mH!.00'+##'!
e3&(0!FA8G!,,#/!=cD ^H!>#0$!1#'!&,6+#N0!$3.$02301'!B!)!'&,0!'+&-/!60+*#+,-1(0!&1!%0// ^'+-&10>!
(5(/&$'$8!!
! �‡R+#'#(#/$!-+0!$'&//!.0&17!$'3>&0>L>0N0/#60> !

�‡J,,#/!&1!Y! /&'+0!#*!.00'!+##'!e3&(0!#+!(#1(01'+-'0>!.00'+##'!e3&(0!
$)#'$!FJ,,#/H! !

�‡T-$!-1!-(3'0!0**0('! !
�‡<)#3/>!'-40!? ^D!)#3+$!.0*#+0!(#,,01(0,01'! !
�‡S)+#1&(!$366/0,01'-'&#1!#*!36!'#!BC!>-5$!.0*#+0)-1>!)-$!.001!

$'3>&0>!-1>!,-5!.0!6#$&'&N0 !
�‡=#'!,3()!6#$&'&N0!0**0('!#1!01>3+-1(0!0a0+(&$0!-,#17!0/&'0!-')/0'0$ !

Juicing for Nitrates?  

!"#"$% &
'$()(#*& &

+*,"$-$".. &
/*01.2". &

3"",. &
4516*-2 &

!216"."&-*77*)" &
86019" &

:;2#$*71 &
<""=. &

>*$.#"% &
&

!"#" $
$SSS/S898[8;8/23B$$
$
O"+"$-32I,97:$B5,97.,07:$20$5:7$2?$:5J:480=7:#$J54$,4$!"#$%&"'$=734,?H$:5--.7;704:/$O>70$-3295=4:$:8H$
�^�t�������������Œ�š�]�(�]�����_�U���š�Z�]�•�����}���•���v�}�š���u�����v�����v�Ç4>,0B/$$
$
$
%"&"#'"&$%(&)*($+,*$()-'%.$'&$./,*) $
SSS/==7:/=8$$$$$D/FMM/giL/iiib$$$$15J:480=7,0V5,3,7:<==7:/=8$$
$
Z>7$**T1$,:$8$*8089,80$:73I,=7$4>84$-32I,97:$5-[42[9847$89I,=7$809$,0?23;84,20$20$O"+"$37B5.84,20:$
809$-2.,=,7:/$$$U77.$?377$42$=2048=4$4>7;$S,4>$80H$:5J:480=7[37.8479$V57:4,20:/$$$

01,2"1$#*30$*(+(*(&%($,&1'&( $
l73,?H$4>7$:4845:$2?$8$K&5#-6.#$%$23$$/&"8.M&8-$C%.&"'D\!B E'K&5#-6.#$%'80H$4,;7$JH$5:,0B$4>7$?2..2S,0B$
37:253=7\$$$d.2J8.$+%)$84$SSS/B.2J8.932/=2;/$$2,*30*04,/$-$/*30*4(00$+5,$S>70$92,0B$H253$:783=>/''":$80$
7]8;-.7\$ 6!7$5*8(5!*9*:$%"0$,:$-32>,J,479#$J54$6!7 $5*;<)#3*:)#,%&)=$,:$024$-32>,J,479/$$Z>,:$S7J:,47$;8H$
8.:2$J7$5:79\$>44-\XXSSS/==7:/=8X70X=>7=Q;79:/$$

http://www.nsfsport.com/index.asp
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All-Natural Fruit Roll-Ups 

 
?!/-+70!-66/0$ !
?!(36$!$'+-%.0++&0$:!7+001$!+0,#N0> !
B!'$6 !(&11-,#1 !
[!(36!63+&*&0>!%-'0+ !

!
S#+0!-1>!>&(0!-66/0$8!!9>>!>&(0>!-66/0$:!$'+-%.0++&0$:![!(36!#*!
63+&*&0>!%-'0+!-1>!(&11-,#1!&1!-!./01>0+!-1>!6+#(0$$!-.#3'!D@!
$0(#1>$:!#+!31'&/!$,##')8!k0)5>+-'0!*#+!J ^A!)#3+$!F3$&17!-!
>0)5>+-'#+H8!n/&6!*+3&'!-1>!(#1'&130!>+5&17!-1#')0+!E ^J!)#3+$8! !
!
!

!

false{}nulltrue1001821074

Banana-Oat Mounds 

 
?!(36!23&(4!#-'$ !
E!$#*'!.-1-1-$ !
B!(36!+-%!63,64&1!$00>$ !
B!(36!+-&$&1$!
B!(36!()&-!$00>$ !
?!'.$68!(&11-,#1 !
M-%!)#105!F'#!'-$'0H !
!
S#,.&10!-//!&17+0>&01'$!31'&/!%0// ^,&a0>8!R/-(0!6-+(),01'!
6-60+!#1!.-4&17!$)00'L>&$)8!!P-40!.&7!#+!$,-//!(##4&0!6-''&0$!
F&'!%&//!.-40!')0!%-5!5#3!$)-60!&'H:!#+!/-5!&'!&1!#10!.&7!*/-'!,-$$8!
`-40!-'!6+0)0-'0>!E@@>07!*#+!?@ ^?C!,&13'0$8!!")05!*+00K0!
+0-//5!%0//8!!

false{}nulltrue1001821074

Chocolate Sweet Potato Cookies 
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Mini-Potato Snacks 
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Banana-Almond-Blueberry Pancakes 
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Corn Muffin Heaven 
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Resources 

BOOKS 
The Feed Zone Cookbook:!")#,-$Lm&, !
Sports Nutrition: From Lab to Kitchen, ]03401>+36 !
Athlete’s  Plate,  X0/&1$#1!
!
WEBSITES 
)''6_LL%%%86-/0#6/-18(#,L+0(&60$L !
%%%8e-,&0#/&N0+8(#, !! !
!
RESEARCH  
%%%863.,0>8(#, ! !
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http://www.paleoplan.com/recipes/
http://www.jamieoliver.com/
http://www.pubmed.com/

