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•  Nutrient	
  profile	
  of	
  beef:	
  is	
  it	
  important	
  and	
  why?	
  

•  Update	
  on	
  the	
  current	
  nutrient	
  profile	
  of	
  beef	
  

•  What	
  can	
  we	
  change	
  and	
  what	
  should	
  we	
  
change?	
  

Novel	
  	
  AND	
  	
  Needed	
  
•  Minerals:	
  iron,	
  zinc,	
  magnesium,	
  
potassium,	
  phosphorus	
  
•  PepAdes:	
  carniJne,	
  creaJne,	
  	
  
carnosine,	
  anserine	
  

•  The	
  2014	
  Food	
  &	
  Health	
  Survey:	
  Consumer	
  ALtudes	
  
towards	
  Food	
  Safety,	
  NutriAon	
  and	
  Health	
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How	
  much	
  of	
  an	
  impact	
  do	
  the	
  following	
  have	
  on	
  your	
  
decision	
  to	
  buy	
  foods	
  and	
  beverages?	
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U.S.	
  per	
  capita	
  consumpAon	
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Chicken	
  	
  	
  	
  	
  	
  	
  	
  
Pork	
  	
  	
  (Retail	
  lbs/

year)	
  

2010	
  

•  Health	
  professionals:	
  reduce	
  intake	
  of	
  red	
  meat	
  	
  

Saturated	
  fat	
  

Serum	
  cholesterol	
  

Atherosclerosis	
  and	
  cardiovascular	
  disease	
  

•  No	
  evidence	
  that	
  saturated	
  fat	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
causes	
  heart	
  disease	
  
•  Recent	
  studies:	
  reducing	
  intake	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
of	
  meat	
  may	
  not	
  reduce	
  the	
  risk	
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Percent	
  of	
  U.S.	
  populaAon	
  NOT	
  meeAng	
  
the	
  RDA	
  

•  Since	
  1940s	
  –	
  refined	
  grains	
  in	
  the	
  US	
  have	
  been	
  enriched	
  
with	
  thiamin,	
  riboflavin,	
  niacin	
  and	
  iron.	
  
•  Report	
  of	
  Dietary	
  Guidelines	
  Advisory	
  Commi\ee	
  (2010):	
  
subopJmal	
  intakes	
  of	
  dietary	
  fiber,	
  potassium,	
  calcium	
  and	
  Vit	
  D	
  
in	
  the	
  US	
  populaJon	
  
•   Iron	
  deficiency	
  prevalent	
  in	
  	
  certain	
  populaJon	
  segments	
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High	
  quality	
  protein	
  

EssenJal	
  Amino	
  Acids	
  

EssenJal	
  Fa\y	
  acids	
  

Vitamins	
  (E	
  and	
  B	
  complex)	
  

Minerals	
  

BioacJve	
  components	
  with	
  
health	
  promoJng	
  qualiJes	
  

CLA	
  

	
  PepJdes	
  

Iron,	
  zinc,	
  selenium	
  

•   3	
  Angus	
  herds	
  (n	
  =	
  2,285):	
  Iowa,	
  Oklahoma,	
  California	
  
•   Harvest:	
  October	
  2007	
  –	
  May	
  2008	
  

•   Growth	
  
•   Birth,	
  weaning,	
  yearling,	
  slaughter	
  weights	
  
•   Carcass	
  
•   Hot	
  carcass	
  weight,	
  dressing	
  %,	
  ribeye	
  area,	
  back	
  fat	
  thickness,	
  yield	
  grade,	
  
quality	
  grade,	
  KPH	
  

•  Meat	
  Quality	
  
•  WBSF,	
  Sensory	
  panels	
  (Juiciness,	
  Tenderness,	
  ConnecJve	
  Jssue	
  &	
  Flavor:	
  
beef,	
  painty/fishy,	
  livery/metallic),	
  TBARS	
  

•   NutriJonal	
  value	
  and	
  Healthfulness	
  
•   Fa\y	
  acids,	
  main	
  FA	
  groups	
  (SFA,	
  MUFA,	
  PUFA,	
  n3,	
  n6),	
  AI	
  –	
  Triacylglycerol,	
  
Phospholipid,	
  Composite	
  
•   Cholesterol,	
  sphingolipids,	
  creaJne,	
  creaJnine,	
  carniJne,	
  carnosine,	
  anserine	
  
•  Minerals:	
  iron,	
  sodium,	
  magnesium,	
  manganese,	
  zinc,	
  phosphorus,	
  
potassium,	
  calcium,	
  copper	
  
•   Vitamins:	
  E,	
  B6	
  

All	
  animals	
  genotyped	
  
with	
  the	
  Illumina	
  Bovine	
  

SNP50K	
  Bead	
  Chip	
  

5	
  generaJon	
  pedigree	
  
(n	
  =	
  5,907)	
  

Mineral	
   N	
  
Mean	
  ±	
  SD	
  
(μg/g	
  meat)	
  

%	
  of	
  RDV	
   Heritability	
  

Calcium	
   2,260	
   38.7	
  ±	
  19.8	
   <0.1%	
   0.00	
  ±	
  0.02	
  

Copper	
   1,980	
   0.78	
  ±	
  0.9	
   4	
  -­‐	
  8%	
   0.00	
  ±	
  0.03	
  

Iron	
   2,259	
   14.4	
  ±	
  3.0	
   8-­‐18%	
   0.54	
  ±	
  0.09	
  

Zinc	
   2,261	
   38.9	
  ±	
  7.9	
   26%	
   0.09	
  ±	
  0.04	
  

Magnesium	
   2,274	
   254.6	
  ±	
  43.1	
   6.4-­‐8.5%	
   0.06	
  ±	
  0.04	
  

Manganese	
   2,000	
   0.07	
  ±	
  0.04	
   <0.1%	
   0.01	
  ±	
  0.03	
  

Potassium	
   2,225	
   3433.5	
  ±	
  494.3	
   10%	
   0.04	
  ±	
  0.03	
  

Phosphorus	
   2,271	
   1965.9	
  ±	
  278.4	
   28%	
   0.03	
  ±	
  0.03	
  

Sodium	
   2,273	
   489.4	
  ±	
  92.9	
   	
  3.4%	
   0.18	
  ±	
  0.06	
  

Genetic parameters for concentrations of minerals in longissimus muscle and their associations with 
palatability traits in Angus cattle1	
  

 R. G. Mateescu*,2, A. J. Garmyn*, R. G. Tait Jr‡, Q. Duan‡, Q. Liu†, M. S. Mayes‡, D. J. Garrick‡, A. L. 
Van Eenennaam§, D. L. VanOverbeke*, G. G. Hilton*, D. C. Beitz†‡ and J. M. Reecy‡	
  

Beef:	
  great	
  source	
  of	
  iron	
  and	
  zinc	
  
Mean	
  ±	
  SD	
  
(mg/g	
  meat)	
  

%	
  of	
  RDV	
   Heritability	
  

CarniAne	
   3.16	
  ±	
  0.94	
  
No	
  RDV,	
  beef	
  one	
  of	
  the	
  best	
  dietary	
  

sources	
   0.01	
  ±	
  0.03	
  

CreaAne	
   5.26	
  ±	
  0.53	
   ~25%	
  (athletes:	
  2g)	
   0.43	
  ±	
  0.09	
  

CreaAnine	
   0.21	
  ±	
  0.11	
   0.07	
  ±	
  0.04	
  

Carnosine	
   3.72	
  ±	
  0.46	
   ~100%	
  (daily	
  supplements:	
  200-­‐500	
  mg)	
   0.38	
  ±	
  0.07	
  

Anserine	
   0.67	
  ±	
  0.13	
   0.53	
  ±	
  0.07	
  

Genetic parameters for carnitine, creatine, creatinine, carnosine, and anserine concentration in longissimus 
muscle and their association with palatability traits in Angus cattle1	
  

R. G. Mateescu*,2, A. J. Garmyn*, M.A. O’Neil‡, R. G. Tait Jr‡, A. Abuzaid†, M. S. Mayes‡, D. J. Garrick‡, A. L. Van 
Eenennaam§, D. L. VanOverbeke*, G. G. Hilton*, D. C. Beitz†‡ and J. M. Reecy‡	
  

CarniAne	
   •  essenJal	
  nutrient	
  in	
  FA	
  oxidaJon	
  	
  
•  beneficial	
  effects	
  on	
  exercise	
  capacity	
  

CreaAne	
   •  important	
  to	
  muscle	
  energy	
  metabolism	
  	
  
•  can	
  enhance	
  muscle	
  performance	
  	
  

Carnosine	
   •  significant	
  anJoxidant	
  properJes	
  
Anserine	
   •  possible	
  anJoxidant?	
  

Human	
  health 
•  Iron	
  deficiency	
  -­‐	
  most	
  common	
  and	
  widespread	
  
nutriJonal	
  disorder	
  
•  Aging	
  adults	
  –	
  increased	
  risk	
  of	
  sarcopenia	
  (iron	
  and	
  
zinc	
  deficiency)	
  

Beef	
  Industry	
  benefits 

•  Improved	
  color	
  stability	
  (shelf	
  life)	
  of	
  beef	
  at	
  retail	
  
display	
  
•  Improved	
  beef	
  flavor	
  (significant	
  geneJc	
  correlaJon)	
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•  IdenJfy	
  SNPs	
  and	
  chromosomal	
  regions	
  associated	
  with	
  
mineral	
  concentraJon.	
  
•  EsJmate	
  the	
  accuracy	
  of	
  genomic	
  breeding	
  values.	
  

Genome-wide association for mineral content and genomic selection for iron concentration in 
longissimus muscle in Angus cattle1	
  

R. G. Mateescu*,2, D. J. Garrick‡, R. G. Tait Jr‡, A. J. Garmyn*, Q. Duan‡, Q. Liu†, M. S. Mayes‡, A. 
L. Van Eenennaam§, D. L. VanOverbeke*, G. G. Hilton*, D. C. Beitz†‡ and J. M. Reecy‡	
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  (0.03)	
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  Iron	
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Physical	
  AcAvity	
  

2014	
  Food	
  and	
  
Health	
  Survey	
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•  Great	
  news:	
  
•  Health	
  professionals	
  recepAve	
  to	
  
research	
  documenJng	
  the	
  meat	
  
consumpJon	
  -­‐	
  health	
  	
  relaJonship	
  	
  

2014	
  Food	
  and	
  
Health	
  Survey	
  

•  Important	
  to	
  focus	
  on:	
  
•  Research	
  designed	
  to	
  document	
  the	
  relaAonship	
  
between	
  meat	
  consumpAon	
  and	
  specific	
  health	
  
benefits	
  
•  Developing	
  the	
  geneAc	
  or	
  management	
  tools	
  needed	
  
to	
  increase	
  the	
  components	
  with	
  posiAve	
  and	
  reduce	
  
those	
  with	
  negaAve	
  health	
  consequences	
  
•  Developing	
  consumer	
  educaAon	
  programs	
  to	
  promote	
  
nutriAonal	
  and	
  health	
  benefits	
  of	
  meat	
  consumpAon.	
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