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DIETARY GUIDELINES OF TODAY
- The power of chemistry
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WHEN DATA START TO SHOW THE UNEXPECTED

STUDIES ON NUTRITION, BONE MINERALIZATION AND METABOLIC MARKERS IN
HEALTHY 8-YEAR-OLDS IN AN URBAN SWEDISH COMMUNITY

Susanne Eriksson, Department of Pediatrics, Institute of Clinical Sciences, Sahlgrenska
Academy, University of Gothenburg, Géteborg, Sweden

Eight-year-old children who drink full-fat milk every day have a lower BMI than those who seldom drink milk. This is
not the case for children who often drink medium-fat or low-fat milk. This is one conclusion of a thesis presented at
the Sahlgrenska Academy at the University of Gothenburg, Sweden.

The study showed that children who drink full-fat milk every day weigh on average just over 4 kg less.

"This is an interesting observation, but we don't know why it is so. It may be the case that children who drink full-fat milk
tend also to eat other things that affect their weight. Another possible explanation is that children who do not drink full-fat milk
drink more soft drinks instead"”, says dietician Susanne Eriksson, author of the thesis.

The scientists also discovered a difference between overweight children who drink full-fat milk every day and those
who do not. Children who often drink milk with a fat content of 3% are less overweight. The thesis shows also that
the children eat more saturated fat than recommended, but those children who have a high intake of fat have a lower
BMI than the children with a lower intake of fat.

Susanne Eriksson has investigated the nutrition, body composition and bone mineralization of 120 healthy 8-year-olds. Much
of the results can now be used as a standard to determine what is normal for healthy children at that age. The children
recounted what they had eaten during the previous day, and answered questions concerning how often they ate certain foods.
Various risk markers in the children's blood were also measured.

"Many of these children had been examined when they were four years old, and we discovered that their eating habits were
pretty much unchanged four years later. It appears to be the case that eating habits are established early”, says Susanne
Eriksson.

Source: University of Gothenburg, 2009
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Original Research

Does Fat in Milk, Butter and Cheese Affect Blood Lipids and
Cholesterol Differently?

Tine Tholstrup &, PhD, Carl-Erik Hey , PhD, Lene Normann Andersen , MS, Robin D.K. Christensen , MS & Brittmarie Sandstrém , PhD

Pages 165-176 | Received 09 Se ted 04 Published online: 18 Jun 2013

Objective: To compare the effects of isoenergetic amounts of milk, cheese and butter (adjusted to the same
content of lactose and casein) on fasting and postprandial blood lipids and lipoproteins, and on postprandial

glucose and insulin response.

Design: The experiments were designed to provide 20% of total energy from dairy fat, as either whole milk,
mean (£5D) 2164 (+97) g, butter 93 (x4) g, and hard cheese 305 (+45) g, which were served to 14 healthy
young men for three periods of three weeks each, separated by washout periods, in a randomized, cross-
over study with strictly controlled dietary intake. Fasting blood samples were taken at the end of the study
periods. Measurements of the postprandial effect of the three different dairy test products (0.7 g of milk
fat/kg body weight) were carried out on day 4 of each intervention period. Blood samples were taken before

and at 2, 4, 6 and 8 hours following intake of the meals.

Results: Fasting LDL cholesterol concentration was significantly higher after butter than cheese diet (p =
0.037), with a borderline significant difference in total cholesterol (p = 0.054) after the experimental periods
of three weeks. Postprandial glucose showed a higher response after cheese diet than after milk diet (p =

0.010, diet x time interaction).
Conclusions: A different effect of fat in milk and butter could not be confirmed in this study. The moderately
lower LDL cholesterol after cheese diet compared to butter diet should be investigated further.

Journal of the American College of Nutrition
Volume 23, 2004 - Issue 2

Keywords:milk fat, cheese, butter, plasma cholesterol, glucose, insulin

Arla Foods Ingredients

Discovering the wonders of whey @&



THE EVIDENCE JUST INCREASED...AND INCREASES

- It's not just a question of single nutrients

ITUTEITION

The Soft Science of Outline of meta-analyses
Dietary Fat
CVvD CAD Stroke  Hypertension MetS T2D
Gary Taubes
Mainstream nutritional science has demonized dietary fat, yet 50 years and Total dairy Neutral Neutral Favorable Favorable Favorable Favorable
hundreds of millions of dollars of research have failed to prove that eating a low-fat

diet will help you live longer

Regular- or high-fat dairy  Uncertain  Neutral Neutral Neutral Uncertain  Neutral
Since the early 1970s, for instance, Americans' average fat intake has dropped from over
40% of total calories to 34%; average serum cholesterol levels have dropped as well. But Low-fat dairy Uncertain  Neutral Favorable Favorable Uncertain  Favorable
no compelling evidence suggests that these decreases have improved health. Although
heart disease death rates have dropped--and public health officials insist low-fatdiets @ ] = [ - - oo oo
are partly responsible--the incidence of heart disease does not seem to be declining, as y . .
would be expected if lower fat diets made a difference. Milk Uncertain  Neutral Neutral Favorable Favorable  Neutral
....... to the statisticians at the mortality branch of the National Center for Health Cheese Neutral Neutral Favorable Neutral Uncertain  Favorable
Statistics (NCHS), the source of all the relevant statistics, the epidemic was illusory. In
their view, heart disease deaths have been steadily declining since the late 1940s Yogurt Neutral Neutral Neutral Neutral Uncertain Favorable

Science, Vol 291, Issue 5513, 2536-2545 , 30 March 2001

Drouin-Chartier et al. Adv Nutr 2016;7:1026—40
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NOT ONLY DAIRY FOODS

- enhanced mineral uptake in mixed diets

TABLE 1
Iron status and nonheme-iron absorption data’

Meat content of meal

0 g (n=45) 25 g(n=15) S50g(n=15) 75 g(n=13)

Serum ferritin (pg/L) — 16.9 (14.4, 19.7) 20.7 (17.8, 24.2) 21.0 (18.0, 24.5)
Hemoglobin (g/L) — 125.1 (121.7, 128.6) 126.8 (123.3, 130.2) 125.9 (122.4, 129.4)
Absorption from reference dose? (%) — 36.4* (29.2. 45 .4) 27.1%P (21.8. 33.8) 25.0° (20.0. 31.1)
Absorption from meals (%)

Unadjusted data 4.3°(3.5,5.4) 5.1%4(4.0, 6.5) 6.3°(4.9, 8.0) 6.7%7 (5.3, 8.5)

Data adjusted to 40 pg serum ferritin/L 2.1° (1.7, 2.6) 2.4%4(1.9,3.1) 3.1° (2.4, 3.8) 3.350 (2.6, 4.1)

Data adjusted to 40% absorption from reference dose 5.9¢(4.9,7.2) 7.1¢9 (5.7, 8.8) 8.6° (6.9, 10.7) 9.2¢1 (7.4, 11.5)

Meat meal:basic meal — 1.158(1.02, 1.34) [.4480 (1.26, 1.65) 1.57" (1.34, 1.77)

'Least-squares means: 95% CI in parentheses. Values in a row with different superscript letters are significantly different (linear mixed models with post
hoc Tukey-Kramer tests): ®P < 0.05, ®P < 0.001, "P < 0.001, P < 0.04, &P < 0.05.

>Three milligrams Fe as ferrous sulfate and 30 mg ascorbic acid in 10 mL of a 0.01-mol HCI/L solution.

Baech et al. Am J Clin Nutr 2003;77:173-9.
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WHEN EMPIRICAL EVIDENCE BECOME STRONG
- The Milk Fat Paradigm
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FOOD IS MORE THAN THE SUM OF ITS PARTS SINERGY
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NEW ERA —HOW TO PROCEED?

New ‘tools/technologies’ as an integrated part of biology

fuman Nutrition
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‘DIGESTION’ OF MILK FAT
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Figure 2. SAXS profiles for the digestion of milk in the
absence of bile salt over 30 min at T = 37 °C and pH = 6.5
at TG/pancreatin = 0.075: (a) transition of structures with
time of lipase action on milk and (b) SAXS profiles at
selected time points after baseline subtraction. The identifi-
able Bragg peaks and further calculated theoretical peak
positions are indexed with the corresponding Miller indices
and labeled 1, 2, and 3 for Fd3m, H,, and Pn3m structures,
respectively. Schematics of the structures are presented
according to their appearance.

Salentinig et al. (2013) ACS Nano 7(12): 10904-10911 Arla FOOdS Ingredients
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WE ARE FEEDING TWO WORLDS

- And these are in no way independent

Human Milk
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MULTIDIMENTIONAL MATRIXEFFECTS

-Health effects of fermented dairy in relation to Type 2 Diabetes

. Ipase, kallikrain, lysozyme
mlnoul uns calcium and phosphate ions
pPHES-75 |

Type 2 diabetes

Milk
ood et al 20;)8 f»
pancreatic enzymes:

§30 e a 4 , )

Ul‘e ot al 0 %4 \ — gastric enzymes: pepsinogen, lipase

E rn?r C jégng e 16 i 1(9) e pH ’,“;'“"; trypsinogen, lipase,
RIS -

aoeta ) o ] ] W mmemmecmcccecececdeades-eeo x carborypeptdase, amylase
sbers €t a 16 (25) 2 mucus
ilk al., 2013 (14) @ N bile salts
_llekG:pbersptal 2016 (25). _ _ L microbial products: SCFA, ' pH4-7

NN

Cglec ? ; e2 % SiaroSlo st ‘ Small intestine
+ mucus
‘ 95"5_‘8@& et'dl, i% s = = ( S D ST L. T \
Yogurt = SV oEa Y T I e MD0 e --‘--------
§Org 1! 7 1{ @é Food associated microbes 42" "t i AN GAMNITRU T aved e ANEIINIZ Y, vt
ne 9 a " "
Attachment Nutrient pH changes Anh bial
8:158(31%1 al., zoz }25) site restriction Iinitalionll’ (SCFAs) Bwe"w"sl ,,{L':? »
LN\
N S
0.40 0.60 0.80 1.00 1.20 1.40 3
Relative risk z
Commensal microbiota . \

Drouin-Chartier et al. Adv Nutr 2016;7:1026—40
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Kok & Hutkins (2018) Nutrition Reviews76(S1):4—-15
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THEN HOW TO UNDERSTAND THE DAIRY MATRIX?

- Relevant characteristics of dairy foods and selected molecular pathways
linked to non communicable diseases
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TOMORROWS DIETARY RECOMMENDATIONS

- Holistic......or even diet based rater than food based
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PERSONALIZED DIET RECOMMENDATIONS

Hidden

Individual specific
information

Artificial intelligence based methods used for
integration of individualized data

Personalized nutrition
recommendations
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The food matrix:
Food is more than the
sum of its nutrients
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