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In the WHO/European Region

over 50%

of people are
overweight or obese

over 20%

of people are
obese
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Task 4
Dietary assessment / enhancement strategies
for PUFA, CLA & micronutrients in the Irish diet

L /

Task 4.1

Investigate patterns of beef intakes and the
relationship with cardio-metabolic health

Task 4.2

The impact of altering the composition of the
target fatty acids in grass fed beef for Irish adults/
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National Adult
Nutrition Survey
(NANS)
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Beef Intakes in the NANS

Non Low Medium High
Beef Consumption Consumer Consumer Consumer Consumer
(n=306) (n=248) (n=249) (n=248)
Mean SD Mean SD Mean SD Mean SD  Pvalue*
Beef consumption (g/d) 4 0.02 0.0 20.0> 7.6 44.4c 7.9 90.9¢  33.7 <0.001
Gender (% M/F) 8 41/59 39/61 53/47 68/32 <0.001
Mean age (years) 46.92  17.8 4393 17.1 43.92 17.0 41.8> 16.7 0.006
Social class (%) 8
Professional 53.4 49.8 44.5 42.0 0.126
Non-manual 16.8 154 19.5 20.8
Skilled manual 11.3 15.4 15.7 14.3
Unskilled 18.5 195 20.3 22.9
Currently smoking (%) 8 17.8 194 22.1 20.2 0.450
Supplements (%) § 35.1 27.5 32.4 315 0.219
Physical activity (hrs/wk) 4~ 88.8 715 923 80.0 102.7 1611 1046 81.4 0.252

g O rway ANOVA (Bonferroni), 8 Pearson chi-squared, * significant difference P<0.05, (a,b,c,d) inter-group differences
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Nutrient Intakes Across Beef Consumers

Non Low Medium High
Consumer Consumer Consumer consumer
(n=306) (n=248) (n=249) (n=248)
Mean SD Mean SD Mean SD Mean SD Pvalue

Macronutrients (% TE)
Carbohydrate 44,72 6.5 43.1b 6.3 42.3b 7.0 40.4c 6.9 <0.001
Sugars 18.02 5.9 17.32b 5.6 16.9ab 6.1 15.8> 5.3 0.005
Protein 16.32 3.4 15.72 3.3 16.32 3.0 17.5p 3.7 <0.001
Total fat 33.62 6.0 34.4ab 6.1 34.63b 6.3 345> 6.6 0.027
Saturated fat 12.92 3.5 13.5ab 3.3 13.8b 3.5 13.7» 3.4 0.001
Monounsaturated fat 12.12 2.7 12.5ab 2.6 12.6ab 2.7 12.7v 2.7 0.017
Polyunsaturated fat 6.3 2.3 6.1 1.9 6.0 2.3 5.8 26 0432
Alpha linolenic acid 0.6 0.7 0.6 0.3 0.6 0.4 0.6 0.2 0.720
Eicosapentanoic acid 0.3 2.3 0.5 4.4 0.2 1.6 0.2 1.6 0.444
Docosahexanoic acid 0.3 2.3 0.5 4.3 0.2 1.6 0.2 1.5 0.409
g/10MJ
Dietary fibre 24.92 8.5 22.70 7.5 21.9p 7.4 20.5p 6.5 <0.001

General Linear Model, Age & Gender adjusted (bonferoni),* significant difference P <0.05, (a,b,c,d) inter-group differences
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Nutrient Intakes Across Beef Consumers

Non Low Medium High
Consumer Consumer Consumer Consumer
(n=306) (n=248) (n=249) (n=248)

Mean SD Mean SD Mean SD Mean SD P Value*
Vitamins (mg/10MJ)
Vitamin B6 5.6 13.1 4.4 7.4 4.0 5.0 4.7 7.7 0.238
Vitamin C 163.8 261.1 144.9 380.3 136.0 283.2 145.5 204.4 0.717
Vitamin E 20.0 48.8 16.5 32.1 14.4 30.7 14.8 19.8 0.492
Vitamins (ug/10MJ)
Vitamin A 1428.4 1003.7 1248.5 816.1 1401.3 1247.1 1308.1 1294.1 0.224
Folate 452.0 276.4 431.2 411.3 437.8 399.1 415.3 181.8 0.916
Vitamin B12 10.9 715 6.2 9.1 7.9 25.8 7.9 8.9 0.562
Vitamin D 6.62 10.5 4.9ab 54 4.8v 5.6 5.6 6.6 0.043
Minerals (mg/10MJ)
Iron 16.2 16.2 16.5 19.5 18.0 22.4 19.5 27.6 0.056
Calcium 1225.1a 490.8 1127 .2 454.1 1071.7v 365.0 1056.20 402.7 0.003
Zinc 11.5a 9.8 11.2a 9.1 11.9a 3.9 14 .50 7.3 <0.001
Copper 1.6 2.5 14 2.0 14 11 1.3 1.1 0.369
Pottasium 3741.9a 1664.8 3534.50 845.2 3552.3a 703.9 3547.8v 672.7 0.065
Magnesium 364.3= 111.0 343.3ab 120.2 334.5v 79.2 332.1a 78.8 0.014
Phosphorus 1679.2: 336.3  1585.6v 312.0 15984 298.0 1616.7 284.5 0.009
Sodium 2926.0 662.3 2971.6 645.0 2917.2 635.2 2866.9 611.6 0.294

General Linear Model, Age & Gender adjusted (bonferoni),* significant difference P <0.05, (a,b,c,d) inter-group differences
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Dietary Patterns

Pattern 1 Pattern 3 Pattern 4
(n 131) (n 405) (n 180)

AWholemeal A Chips A Alcoholic A White bread
Bread A Processed Beverages A Processed red
AFish Potatoes ARTEB Cereals meat
AVegetables ARice & Pasta A Savouries A Butters
A Fruit AFruit juices & A Confectionery AWhole milk
AYoghurts Smoothies A Potatoes
ACheeses

UCD Institute of Food & Health
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M S

etabolic Health

Pattern 1 Pattern 2 Pattern 3 Pattern 4
Mean SD Mean SD Mean SD Mean SD P-value*
Glucose (mmol/l) 519  0.88 5.09 0.73 5.20 0.81 4.58 131 (C 1.000 )
Insulin (UIU/mI) 9.52 10.97 10.30 9.48 12.10 13.73 15.82 25.79 1.000
Triglyceride (mmol/l) 1.11 0.59 1.09 0.65 1.32 0.83 1.41 0.82 1.000
Total Cholesterol (mmol/l) 5.01 0.92 4.72 0.90 4.94 1.06 4.97 0.99 1.000
HDL - Cholesterol (mmol/l) 1.70 0.48 1.66 0.39 1.55 0.40 1.54 0.41 1.000
LDL - Cholesterol (mmol/l) 2.78 0.78 2.57 0.77 2.80 0.88 2.80 0.93 1.000
Adiponectin (ug/ml) 7.08 451 6.59 3.01 5.89 2.93 5.81 2.68 1.000
Leptin (ng/ml) 5.29 6.03 6.14 5.85 5.29 6.85 5.10 6.85 1.000
Homocysteine (mmol/l) 11.5 3.92 11.9 2.88 12.00 3.35 13.49 5.01 0.672
TNFU (pg/ml) 6.66 3.05 6.17 1.62 6.72 1.96 7.52 2.88 1.000
——

a,b,c Mean values with unlike superscript letters are significantly different between groups (P < 0-05).

* Differences in fatty acids and markers of metabolic health across dietary patterns were assessed using a one-w a y
acids and markers of metabolic health across dietary patterns were assessed using general linear model adjusted for age, sex, energy (kJ (kcal)),
social class, smoking status, supplement usage and fasting status. Bonferroni correction was applied by multiplying the P values by the number of
traits in the table. P values that exceeded 1-0 have been marked down to 1-000.
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Task 4.1 - In Summary

~

¥

Individuals with the highest beef intakes presented lower
carbohydrate intakes and higher intakes of protein and fat, with
greater zinc intakes

No association was observed between high consumption of
processed red meat and biomarkers of cardio-metabolic health

*Lenighan et al BIJN 2017
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Task 4.2: The impact of altering the composition of target fatty acids
In grass -fed beef for Irish adults and their relationship with health

Grass-fed Grass/concentrate-
(GRASS) fed (GRN)

€a5asc

Acricurure axp Foop Devevopment Autorimy

NANS beef codes updated
for fatty acid composition

Impact on dietary intakes

(n=42 FA)
@ & &
(9O  UCD Institute of Food & Health
\

Concentrate-fed
(CONCQC)

*i*

~ . efsam

European Food Safety Authority

Adherence to dietary
recommendations
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Impact on Dietary Intakes

—

| High (n=157g/d)

ab.c |ndicates significant differences between dietary interventions (P<0.05) * One-way ANOVA for comparison of means between beef interventions. Bonferroni correction was
applied by multiplying the P value by the number of traits in the table. P values that exceeded 1.0 have been marked down to 1.000.

Xt |
UcD

DUBLIN

GRASS GRN CONC
Mean SD Mean SD Mean SD pP*

%TE

Total Fat  35.0 6.8 35.1 6.7 35.7 6.8 1.000
SFA 137 3.5 14.0 3.5 14.1 3.5 1.000
MUFA 13.3 2.9 13.3 2.9 13.8 3.0 0.236
PUFA 5.9 2.3 5.6 2.1 5.6 2.1 1.000
ALA 0.6 0.3 0.6 0.3 0.5 0.3 1.000
EPA 0.2 1.5 0.2 1.5 0.2 1.5 1.000
DHA - 0.2 1.5 0.2 1.5 0.2 1.5 1.000
Trans -fat 0.32 0.2 0.2 0.1 0.2¢ 0.1 <0.001

UCD Institute of Food & Health
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Impact on Dietary Intakes

High (n=157g/d)

GRASS GRN CONC
Mean SD Mean SD Mean SD p*

OATE

C14:0 0.192 0.15 0.23b 0.14 0.24b 0.14 <0.001
C15:0 0.03 0.02 0.03 0.02 0.03 0.02 1.000
C16:0 (PA) 1.372 0.90 1.62b 0.94 1.73b 0.97 <0.001
C18:0 0.40 0.37 0.38 0.37 0.38 0.36 1.000
C16:1 0.19 0.20 0.20 0.22 0.23 0.24 0.642
C18:1 (OA) 1.73 1.47 1.41 1.15 1.61 1.36 0.116
C18:1t11 (TVA) 0.11a 0.11 0.07b 0.07 0.04¢ 0.03 <0.001
C18:2 (LA) 1.102 1.13 1.272 1.05 1.51b 1.26 <0.001
C18:2c9t11 (CLA) 0.062 0.04 0.04b 0.03 0.03¢ 0.02 <0.001
C18:3 (ALA) 0.60 0.33 0.56 0.30 0.55 0.30 0.804
C20:4 (AA) 0.012 0.01 0.012 0.01 0.01b 0.01 <0.001
C20:5 (EPA) 0.17 1.53 0.17 1.53 0.17 1.53 1.000
C22:5 (DPA) 0.012 0.01 0.00P 0.00 0.00¢ 0.00 <0.001
C22:6 (DHA) 0.18 1.50 0.18 1.50 0.18 1.50 1.000

.
LA:ALA 2.172 2.68 2.642 251 3.25b 315 ([ <0.001 \
Total n -6:total n -3 1.852 2.33 2.28a 2.20 2.83b 279  \_<0.001 /
S ———

GRASS, grass-fed; GRN, grass and concentrate fed; CONC, concentrate-fed; total n-6: LA+AA,; total n-3: ALA+EPA+DPA+DHA. 2b¢ Indicates significant differences
between dietary interventions (P<0.05) * One-way ANOVA for comparison of means between beef interventions. Bonferroni correction was applied by multiplying
the P value by the number of traits in the table. P values that exceeded 1.0 have been marked down to 1.000.
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Task 4.2 - In Summary

Consumption of grass-fed beef has the potential to change the
composition of dietary fatty acids and to improve population
adherence to dietary recommendations

Suggests that habitual consumption of grass-fed beef is a potential
public health strategy to improve dietary fat quality.
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Task 5
Grass-based production to enhance the effects
of beef on metabolic health on metabolic health
and reduce cardiovascular risk factors
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Task 5.1:Grass fed CLA/n -3 PUFA enriched beef & high -fat diet
iInduced obesity, insulin resistance and T2D risk

APOE.3L CETP

K X
e

APOESL.CETP

LFD HFD-CTRL HFD-ALA HFD-CLA
(10%) (42% SFA, (42% SFA, (42% SFA,
3% MUFA) 1.5%MUFA,  1.50%MUFA,
1.5% ALA) 1.5% CLA)

12 Week Feeding Study
I I I I I I I I

Week 0 Week 2 Week 4 Week 6 Week 8 Week 10 Week 11 Week 12

Glucose Insulin  Adipose
Tolerance Tolerance Tissue

Test Test Inflammation
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Y] e ‘ k—\, K, z(x
LJUQLQ UCD Institute of Food & Health = I'
@' w.ucd.le/foodandhealth



Fat modification improves insulin sensitivity
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A one-way ANOVA with Bonferroni correction was applied to test for differences between dietary interventions. *p<0.05, ***P<0.001 w.r.t. LFD; ##p<0.01 w.r.t. HFD-CTRL



In Summary

Adipocyte

M1 Macrophage

@ M2 Macrophage
\ Blood supply

Adipose Tissue

A Insulin resistance A Insulin sensitivity

A M1 macrophages A PPAR expression
N Crown-like structures ! N M2 macrophages
Proinflammatory Proinflammatory
T cytokine secretion ! cytokine secretion
Liver

SFA diet with PUFA

'[ SFA Diet ] replacement

UCD Institute of Food & Healt|

/foodandhealth



