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There are more milk choices than ever, but what might we
consider in clinic?
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ecttis theaith Australians Aged 2 +

Australian Gulde to Healthy Eatmg

Enjoy a wide variety of nutritious foods
from these five food groups every day.
Drink plenty of water.
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90%

Milk is a
core food

Australians Aged 71+
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Ir = Eat for Health: 5 eatforhealth.gov.au/guidelines/australian-guide-healthy-eating 4
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Puzzle pieces when recommending milk
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Nutrition

What'sin milk and
Milk alternatives?
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Animal-milk

From the mammary glands of
milking animals

Plant-milk

Processing plants & adding water &
other ingredients

Nuts
Seeds
Legumes Plain
Grains Flavoured
Etc. Sweetened

Fortified

Non-fortified Conventional

Organic

Refrigerated

; UHT
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Cow's milk contains a unique package of essential nutrients
Potassium Magnesium
OQd .
0 Zinc
Vitamin B12
Phosphorus
Vitamin A
Riboflavin Carbohydrate
Calcium )
Protein
ﬂ Copyright 2023 Nutrition Research Australia ArEE Food Brengards Austral New zediens 20z 8
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How does cow's milk differ to other animal milks?

Protein

camel itk | NREE

sheep i N ;0%
Goat milk [ 3.30%

cow mitkk [ 3.40%

0.00% 1.00% 2.00% 3.00% 4.00% 5.00% 6.00% 7.00%
Protein %

Fat

camel vilk [ NG : -0

sheep ik | .90%
Goat Milk [ 3.90%

cow mitkk [ 3.80%

0.00% 1.00% 200% 3.00% 4.00% 500% 6.00% 7.00% 8.00%
Fat%

r Copyright 2023 Nutrition Research Australia

Calcium

comet vtk N 1310(re/\)
sheep Milk [ 198(me/L)
Goat vtk [ 1340(me/)

cow mitkk T 122(mg/L)

0 200 400 600 800 1000 1200 1400 1600
Ca (mg/L)

Cost
camel vk | !
sheep milk [N s10
Goat Milk [N $6.20

cowmikk I s$1.50

$0.00 $5.00 $10.00 $15.00 $20.00 $25.00
Cost ($/L)
Mysore et al, J. Agric. Sci., 2020
Sabahelkhier et al, Res J Rec Sci. 2012

Plant-milk nutrient composition varies depending on

type and fortification

/2 /
Sugar, oil,

additives,
preservatives

Water

Ir Copyright 2022 Nutrition Research Australia

Lower in most
essential minerals &
Qj fats vs. cow's

*sodium higher in
almond, potassium
higher in pea

ingredient

Soy is most nutrient
dense & higherin
vitamin E

Smith et al, Front Nutr, 2022; Walther et al, Front Nutr, 2022 10
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Wide variation across and within milk types

Energy (kJ/100mL) . Calcium (mg/100mL) Protein (g/100mL)
Dairy o] . Dairy " Dairy '.i' .
Legumes comepim % Legumes ... ,' @ 3 Legumes . 'ﬁ"""‘ .
Grains - * Grains L. - |,_= " Grains Hede
Nuts & Nuts & Nuts &
seeds e e seeds {41 |-+ I * seeds *{._
- &8 & & 8 -2ezes BEEE S = N @ e oW
Ca bioavailability is low 2
TOOmg/WOOI”Tﬂ or above if 1. Zhang et al, Nutrients. 2020;12(5)1254
fortified (only ~50%)13 5 RECD 3 oot StandarsAuaral New
ﬁ Copyright 2023 Nutrition Research Australia Zealand. 2022.4 11
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Bioactives in milk are well-established, while they
vary by type in plant-milk
( ) Immunoglobulins i Phytoestrogens aﬂ}‘
Milk fat globule membrane
Glycomacropeptide :
Bioactive peptides B-glucans
Milk oligosaccharides
Lactoferrin
a-lactalbumin Oligosaccharides
& prebiotics
r] Copyright 2023 Nutrition Research Australia C\/yad\??:;t eat“aj\,rrur';?t :\10\4(431(:525250 12
Huang et al, Food Chem. 2023,
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Science

VWhat is the evidence on
Milk & health?

13

What is the strength of the evidence?

Iml
T

Benefit/Neutral:

VD Caution:

Stroke
Hypertension
Colorectal cancer

Acne
FE=

deficiency

Metabolic in infants

syndrome
Obesity
Osteoporosis
T2DM
Alzheimer's Disease

r I Copyright 2023 Nutrition Research Australia

Lower growth in children

Lower absorption and
bioavailability of key nutrients

Unclear differences on gut
microbiota

Poorer bone health in animal

studies
Zhang et al. Nutrition & Metabolism. 2021
Morency et al. Am J Clin Nutr. 2017
Heaney et al. Am J Clin Nutr. 2000
Zhao et al. 3 Nutr. 2005;
Tang, Asia PacJ Clin Nutr2010 14

Cakebread et al. Peer J. 2022
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Processing

What are the differences
between cow's milk and plant-
Milks?

15

Cow's milk is minimally-processed
Plant-milk is ultra-processed

Ingredients
Milk '

EWA

Ingredients
SOY Filtered Water, Soy Protein (3.5%), Corn Maltodextrin, Vegetable Qils (Sunflower, Canola), Cane Sugar, Minerals (Calcium, Phosphorus,
agnesium), Acidity Regulators , Antioxidant (Ascorbic Acid), Vitamins ' , B1), Natural Flavour. All ingredients are
MILK M i Acidity Regul 332, 450), Antioxidant (Ascorbic Acid), Vitamins (B12, D2, A, B2, B1), N | Fl All ingredi
of non-animal origin.

“90% of plant-based beverages met the NOVA criteria for ultra-processed foods"”

“The majority of plant-based beverages contain added sugars & added salt"”

l A i .
r Copyright 2023 Nutrition Research Australia Drewnowski. Adv Nutr.12(6); 2021 1 g
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The plant-based mylk paradox

v Plant-based iﬁi XUltra-processed
dietary patterns 1111 foods
- lower risk for iﬂi - higher risk for
all-cause iﬂi all-cause
mortality, ﬂﬂ mortality,
obesity, diabetes, ‘il obesity, diabetes,
cancer. i ) cancer.

“Guidelines that promote plant-based diets but penalize
industrial processing may need to acknowledge that most
plant-based milks are ultra-processed foods.”

ﬂ Drewnowski. Adv Nutr. 12(6); 2021
r Copyright 2023 Nutrition Research Australia 17
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Food synergy

{0} N

Casein & phosphopeptides

1 passive calcium diffusion by slow binding & slow

I [P release during digestion

Amino acids (eg. L-lysine)

J

10}

{
{c

@@

Lactose @@ 1 passive calcium diffusion via paracellular transport
@ 7 5
{oh

{o}

{o}

1 passive calcium reabsorption in kidneys
1 calcium uptake into bones

Phosphorous

1 enhance absorption of fat-soluble vitamins ]

"" l Melse-Boonstra. Front Nutr. Vol 7,2020
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Environment:

What is the carbon footprint of
milk vs plant-based alternatives

Copyright 2023 Nutrition Research Australia 19
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Per litre impact of dairy milk vs. plant-milks
Land use Freshwater use Greenhouse gas emissions
Oat milk . 076m Almond milk rice milk | 122
soymilk JJ a6 Rice milk soymitk | 055
Amond milk [J] 05 Oat milk oztmilk [ o5t
Rice milk [ 0.34m’ Soy milk Amond milk [J I 07«
Om’ 2m* 4m’ 6m* 8m’ oL 200L 400L 600L Okg 1kg 15kg 2kg 25kg 3kg

Based on supply chain meta-analyses including land use change, production, processing, transport & packaging

Ir Copyright 2023 Nutrition Research Australia Joseph Poore an d Thomas Nemecek (2018); ourworldindata.org/environmental-impacts-of-food (CCBY) 9y
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https://ourworldindata.org/environmental-impact-milks
https://ourworldindata.org/environmental-impact-milks
https://ourworldindata.org/environmental-impact-milks

When carbon footprint and nutrient density
are considered, the impact changes

25F
2,0
1.5

1.0

CO,-eq per kg/NRF index

™ 0,5

0,0

Whole milk  Soy drink QOat drink Pea drink

g & 8 7

NRF index (NRF15): protein, fibre, vitamin A, B1, B2, B12, C, D and E, calcium, iron, magnesium, potassium, zinc, unsaturated fats, folic acid.

r Copyright 2023 Nutrition Research Australia https://agrifoodnetworks.org/article/make-sure-consumer-diets-dont-become-more-unhealthy-due-to-sustainability-c 21
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Individual

VWhat are their needs and
preferences?

Copyright 2023 Nutrition Research Australia 22

22



Consider...

Vegan or
vegetarian?

‘, °
Intolerance? Culinary

Beliefs?

o) Nutrient
needs @ :
rﬁ Copyright 2023 Nutrition Research Australia 23
23
)
-
Lactose intolerance/ \/IaCtose_free \/Iactose-free
symptoms of | ? A1-free
X if strict
\ Vegetarian | \/if |acto or lacto-ovo V'plant-based
\ vegan | X animal - based V plant-based
. X/ some not
\ Age \/approprlate all ages suitable <5 years
seliefs | X/ depends X/ depends
INDIVIDUAL culinary | V' more applications X/ may challenge
/ Allergies X dairy protein Xnut or soy
Health conditions V limited exclusions Vlimited exclusions
r] Copyright 2023 Nutrition Research Australia 24
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Case study
® O - l:
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/@ /\ <5
———1— @
SO0Y S
MILK
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Case study 3

/[ © /\

SOY
MILK

*Fortified *Fortified
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(FY

\/ Priority nutrients
& + bioavailable +
bioactives

/@ ? Highly variable,
low bioavailability +

some bioactives

(F%

9\ \/Minimally
processed &
synergisms

n

Ultra processed
& additives
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xuit)rlc;ng data
-

? Lacking

data, plant

benefits
food “halo” ! E

v Footprint: ...
nutrient density
-

ratio equivalent

\/ Lower
absolute
footprint
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