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Abstract
Background: Non-Dairy (ND) food consumption is rapidly increasing in the UK and for many consumers plant-based

diets are presumed to be healthier than standard diets. ND alternatives have different nutritional compositions, and their

consumption could present challenges on a public-health level. Aim: To compare the price and nutritional composition of

dairy and ND milks and cheeses in UK supermarkets. Methods: Macro and micronutrient data was recorded from

Alpro’s website and the 6 leading UK grocers for their own-label ND milks and cheeses. For missing micronutrient values

the McCance & Widdowson’s dataset was used. 99 total products were extracted: 57 ND milks, 7 dairy milks, 10 dairy

cheeses and 25 ND cheeses. Dairy milk and cheese were used as control against which all ND products were compared.

Results: Soya and coconut milks had lower values of carbohydrates, sugars, calcium, iodine, and potassium (p< 0.01)
than dairy. Almond milk had lower values of carbohydrates (p= 0.01), sugars, calcium, iodine, and potassium (p<
0.01) compared to dairy milk. Protein was significantly (p< 0.01) lower for all ND except soya. Dairy cheeses had higher

values for energy, protein, iodine, potassium, riboflavin, vitamin B12 and calcium (p< 0.01) than ND. Median prices were

similar between dairy and ND milks, whereas ND cheeses were significantly more expensive compared to dairy (p<
0.01). Conclusions: ND alternatives fall short in several key nutrients compared to dairy. Fortification, accurate labelling

and nutrition education are needed to help consumers make healthy and informed choices.
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Introduction
Bovine milk and cheese are two of the most widely con-
sumed foods worldwide and are both rich in a variety of
essential nutrients. Dairy milk is the main source of
iodine and calcium in the UK, and is also rich in potassium,
riboflavin, and vitamin B12 (Watson et al., 2017). Dairy is
also a source of high-quality protein and a nutrient dense
food particularly important for children’s cognitive devel-
opment and bone growth (Garcia et al., 2019).

The recent demand for non-dairy (ND) milk and cheese
alternatives in the UK has seen consistently high com-
pounding annual growth rate, with cheese sales up 165%
since 2018 and milk sales up 165% (Smart Protein
Project, 2021). More people are consuming dairy alterna-
tives largely due to environmental and health concerns of
animal-based foods, with the United Nations urging a
reduced level of consumption of dairy to protect the
planet (Wickramasinghe et al., 2021). In 64% of occasions
health is the key driver in consumption of ND products,

which compared to 37% for dairy shows consumer aware-
ness about the potential health benefits of ND (Kantar
World Panel, 2016).

Epidemiological evidence suggests plant-based diets are
associated with favourable health outcomes compared to
standard omnivorous diets, with observed effects showing
a reduction in markers of metabolic and cardiovascular dis-
eases (CVD’s) (Hemler and Hu, 2019; Kaiser et al., 2021;
Turner-McGrievy and Harris, 2014). These effects are
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associational and based on the consumption of whole plant
foods. Few papers have examined these healthy plant-based
diets with processed ND alternatives, which poses the ques-
tion around their nutritional adequacy against dairy. Some
literature has in fact challenged the completeness of ND
milks compared to dairy (Chalupa-Krebzdak et al., 2018;
Silva et al., 2020). Singhal et al. analyzed dairy and a selec-
tion of ND beverages in Australia, but only examined
protein, calcium, and vitamin D (Singhal et al., 2017). Ma
et al. found significantly lower iodine content in ND
milks compared to dairy in the US market (Ma et al., 2016).

In the UK, micronutrient deficiency has been documen-
ted for a variety of population groups, including pregnant
women (Bath et al., 2014; Knight et al., 2016). The 2018
national diet nutrition survey reported that 25% of women
were below the lower reference nutrient intake for potas-
sium and 10% for iodine (Derbyshire, 2018). With no
iodine fortification programme currently planned in the
UK, the decline in dairy consumption due to the replace-
ment with alternative ND products, may represent a poten-
tial public health concern (Woodside and Mullan, 2020).

Existing research has not systematically examined the
nutritional content of non-dairy milk and cheese alterna-
tives available in UK supermarkets, including a wide
range of micronutrients (Singhal et al., 2017). Thus, the
aim of this study was to examine the macronutrient and
micronutrient content of a selection of ND milks and ND
cheddar alternatives from UK supermarkets using dairy
counterparts as a control. In addition, price comparison
between dairy and ND alternatives was included to
provide a more comprehensive insight of the ND products
available in the UK market.

Methods

Selection of products
For dairy milks, products included skim, semi-skimmed and
whole milk variants. ND milks were categorized based on
their botanical origin. ND milks were required to be free-
from animal derived ingredients and included sweetened,
unsweetened, fortified, unfortified and barista variants of
almond, soya, oat, and coconut as these represent the major-
ity of ND milks consumed in the UK. Any products formu-
lated for life stages such as children’s soya milk were
excluded. Long life products were not included where a
chilled version was available and were only included if
they were the only product available. This was due to dupli-
cation, as all long-life products examined across retailer web-
sites were identical to their chilled counterpart.

ND cheeses selected were all alternatives to cheddar, as
this is the most widely consumed cheese in the UK as of
2021 (Statista, 2021). ND products were required to be free-
from all dairy ingredients and described as a ‘cheddar alter-
native’ or clearly marketed as such. Inclusion criteria for
cheeses were cheddar variants only including reduced fat,
spiced, mature, sliced, grated and smoked variants.
Specific food names from the database were ‘Cheese,

Cheddar, English’, ‘Cheese Cheddar type, 30% less fat’
and ‘Cheese, Cheddar type, half fat’ to match grocer selec-
tion. This dataset is the industry standard and included OL
supermarket products.

Data collection from retailers
For milks, macro and micronutrient content including,
energy, fat, saturates, carbohydrate, sugars, fibre, protein,
salt, riboflavin, vitamin B12, iodine, potassium and
calcium were extracted from market leader Alpro’s
website and all own-label ND & milk products from retai-
ler’s websites in the UK (Tesco, Sainsbury’s, Asda,
Morrison’s, Aldi, and Lidl) between 3/05/21 to 18/05/21.
Alpro had the largest proportion of non-dairy milks
(28%) followed by Tesco (14%), Asda (12%), Morrison’s
(11%), Sainsburys (7%) and Oatley (9%). This represents
almost 82% of the grocery market, correct as of April
2021. Tesco was used as a representative sample for dairy
milks across grocers due to no observed differences in
macronutrient content across grocers, and all using British
milk for OL products.

For cheeses, brands included Violife, Applewood and
Mexicana, and all the major four retailers (Tesco,
Sainsbury’s, Asda, Morrison’s) own-label (OL) offerings,
this represented >92% of the UK ND cheese market.
Violife had the largest proportion of non-dairy cheeses
(32%) followed by Asda & Morrison’s (16%), Tesco,
Sainsbury’s & Mexicana (8%) and Mexicana (4%). Dairy
cheeses were selected from UK market leader Tesco’s OL
range as a representative sample as all grocers used
British milk as a base for their cheeses, and to avoid dupli-
cation in data collection.

Median price was calculated per L for milk and per 100 g
for cheese for branded products across the retailers where it
was available to account for differences in recommended
selling price among retailers and promotional activity.
Information from discount retailers Aldi and Lidl had to be
extracted physically due to incomplete website content.

All nutritional values were cross-referenced with physical
product labels for consistency. Micronutrient values were not
available for soy, almond, coconut and oat ND products.
Data was extracted from the McCance & Widdowson’s
dataset, and the values were calculated by taking into
account the percentage of the botanical ingredient given on
the label of each product. Similarly, potassium, iodine, ribo-
flavin and vitamin B12 values were calculated for ND
cheeses based on the % of coconut oil provided in the ingre-
dients list. Modified starch in the ND cheese products makes
up <25% and is such a highly processed excipient (typically
just a filling agent) that its micronutrient content is consid-
ered negligible. The other ingredients constituted of salt, fla-
vourings and colours, all not providing micronutrients.

Statistical analysis
Analyzes were conducted per 100 mL or 100 g median
averages data for milks and cheeses, with price,
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macronutrient and micronutrient content being compared
using non-parametric tests due to data not being normally
distributed, validated with Shapiro &Wilks. Non-dairy pro-
ducts were compared to dairy to test for statistical signifi-
cance of at least p= 0.05. The Mann-Whitney test was
used to compare cheese and non-dairy cheese, while the
Kruskal-Wallis test was used to compare dairy and non-
dairy milks. Statistical analysis was conducted in version
27 of IBM SPSS. Null hypothesis (H0)- there is no differ-
ence in the distribution of nutritional values for non-dairy
products and dairy. Alternative hypothesis (H1)- the distri-
bution of nutritional values for non-dairy and dairy is sig-
nificantly different.

Results
Sixty-four (64) dairy and ND products were extracted after
eligibility screening and the following were included: 7 cow
milks, 12 almond milks, 22 soya milks, 14 oat milks and 9
coconut milks. All but two soya products were chilled as
these were the only variants of the product. Cheeses
included 10 dairy cheeses and 25 ND cheeses.

Nutrient composition and price- milks
The composition of selected macro- and micronutrients
present in dairy and ND milks, expressed as median and
range per 100 mL, is presented in Table 1. Median values
and ranges of energy and protein are presented in
Figure 1, to highlight distributions of energy for dairy
milk and protein for soya products. The price of ND milk
didn’t differ significantly to any of the dairy products (p
= 0.125). Nevertheless, oat milk is available at higher cost
(>60 pence) compared to all other ND alternatives and
dairy. However, this effect was not statistically significant
(p > 0.05). Total fat was not significantly different
between ND milk products and dairy. Overall, ND milk
substitutes contained lower levels of carbohydrates
(except oat milk) and sugars and higher levels of fibre com-
pared to dairy milk. Median values of energy, carbohy-
drates, sugar, and protein for almond and coconut were
all significantly lower than dairy (p < 0.01). The median
energy value for soya was significantly lower to dairy (p
= 0.029) but protein levels were not significantly different
(p= 1), unlike all other plant milks which were highly sig-
nificantly lower compared to dairy (p < 0.01). On a micro-
nutrient level, all ND milks were highly significantly
lower to dairy regarding calcium, iodine, potassium, and
vitamin B12 (p < 0.01). Riboflavin levels were not signifi-
cantly different across groups (p= 1).

Nutrient composition and price- cheeses
The composition of selected macro- and micronutrients
present in ND cheeses and dairy, expressed as median
and range per 100 g, is presented in Table 2. The distribu-
tion of key nutrients for cheese including energy,

calcium, total and saturated fat, is illustrated in Figure 2,
and are expressed as median values and ranges per 100 g
of product. ND cheese was available at a significant
higher price compared to dairy (p < 0.01). As >99% of
samples were chilled there was no further adjustment of
price for storage method, and as all sample’s prices were
recommended sale prices no adjustment for promotional
activity was necessary. ND cheese was significantly lower
in energy density and protein and significantly higher in
fibre and carbohydrate content. Interestingly, ND cheese
contained slightly lower levels of fat, but higher levels of
saturated fat compared to dairy. ND cheese was lacking
in all micronutrient content except where calcium or
vitamin B12 fortification was present.

Discussion

Dairy milk versus ND alternatives
Table 3 presents the changes in macro- and micronutrients
intake associated with replacing cow’s milk with plant-
based alternatives in the context of the overall diet, assum-
ing the UK recommended intakes for cow’s milk are met (3
portions daily of 200 mL). Data indicates that cow’s milk is
a significant source of protein, calcium, iodine, riboflavin,
and vitamin B12, providing >48% of the daily recom-
mended intake. From the ND alternatives, the macronutri-
ent profile of oat milk is the closest to dairy, except for
protein content (Table 3).

Protein is an essential nutrient for bone health and main-
taining skeletal muscle mass. Despite common belief, on
average protein intakes have been documented to be
lower in those following plant-based diets (Bradbury
et al., 2017; Davey et al., 2003). The only ND milk with
protein levels comparable to dairy was soya, providing
43.8% of the daily recommended intake (Table 3). When
looking at protein quality between dairy and soya, the
protein digestibility corrected amino acid score (PDCAS)
suggests soya and milk protein show similar levels of 91
and 121 respectively (Schaafsma, 2000). Recent protein
quality tests such as the digestible indispensable amino
acid score (DIAAS) have however challenged the applica-
tion of PCDAS in humans and suggest it may overestimate
the quality of plant-based proteins (Mathai et al., 2017).

Calcium is an essential macro-mineral for bones and
teeth, while also being an important signalling molecule
in contractile tissue (Ross et al., 2011). Dairy products
represent the major source of calcium in the UK, and the
results of this study suggest highly significant differences
between dairy and ND products (p < 0.01) (Table 1). All
ND alternatives are calcium-fortified. However, not all
calcium sources may equal bioavailability, with calcium
carbonate being the primary source of fortification in the
ND drinks in this research. Some evidence suggests
poorer absorption rates compared to dairy (Heaney et al.,
2000, 2005). Heaney et al. found calcium carbonate forti-
fied soy milk was only absorbed at 75% of the efficiency
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of dairy (Heaney et al., 2000). Dairy contains lactose and
casein phosphopeptides which have both been shown to
increase the bioavailability of calcium, while ND milks
contain compounds such as phytic acid which may further
reduce calcium bioavailability (Chalupa-Krebzdak et al.,
2018; Gupta et al., 2013; Zhang et al., 2020). Research sug-
gests that individuals following exclusively plant-based
diets are at higher risks of bone fractures (Hansen et al.,
2018; Tong et al., 2020). Average calcium intake in
vegans from a Danish population was 788 mg, close to
the UK NRV, yet the group still had higher biomarkers
of bone turnover factors (Hansen et al., 2018). This
could be since many plant-based sources rich in calcium
like green vegetables contain high levels of oxalates which
significantly reduce bioavailability of dietary calcium
(Melse-Boonstra, 2020).

Iodine is essential for normal brain development in chil-
dren, normal thyroid function, and normal cognitive

functioning (EFSA, 2010). Iodine is of particular import-
ance during early gestation due to increases in maternal
thyroid hormone levels, and deficiencies can lead to
mental deformations such as cretinism and compromised
brain and motor development (Lee and Pearce, 2015).
Several studies conducted in the UK in pregnant women
have found iodine levels to be deficient, as classified by
the World Health Organization criteria (Bath et al., 2014,
2015; Knight et al., 2016). 38% of girls aged 11–18 are con-
suming below the lower reference nutrient intake for potas-
sium, and 27% for iodine (Public Health England, 2016a,
2016b). The main consumers of non-dairy milks in the
UK are 16–24-year-olds making up a third of the market
demand, with women also being more likely to follow a
plant-based diet. ND alternatives are low in iodine com-
pared to dairy. The data in this research showed none of
the retailer ND milks are currently fortified with iodine,
which could mean many consumers are at risk of iodine

Table 1. Median and range of selected macro- and micronutrient content (per 100 mL) and price (per L) of dairy and ND milk

alternatives in UK supermarkets.

Per 100 mL serving Dairy Range Almond Range Soya Range Oat Range Coconut Range

Fat (g) 1.7 1.7–3.7 1.5 1.5–3.1 1.8 1.1–4.3 1.5 0.5–3 1 0.5–1.4

Saturated Fat (g) 1 1–2.4 0.1 0.1–0.8 0.3 0.2–0.6 0.2 * 0.1–0.3 0.9 0.1–1.1

Carbohydrate (g) 4.8 4.8–5 1.2 * 1.2–3.2 1 ** 0–3.1 6.6 5.5–9.7 2.2 ** 0–5.3

Sugars (g) 4.8 4.8–5 0.5 ** 0.5–3.2 0.5 ** 0–2.7 4 0–6.1 1.9 ** 0–3.3

Fibre (g) 0 0–0 0.5 ** 0.5–0.8 0.5 ** 0–1.6 0.8 ** 0–1.4 0.1 0–0.5

Salt (g) 0.1 0.1–0.1 0.2 0.2–0.3 0.1 0–0.2 0.1 0–0.1 0.1 0.1–0.2

Calcium (mg) 124 124–124 120 ** 120–121 120 ** 7–123 120 ** 5–124 120 ** 120–122

Iodine (ug) 32 31–32 0 ** 0–24.8 0 ** 0–25 0 ** 0–25 0 ** 0–24.7

Potassium (mg) 162 161–162 15 ** 15–15 43 ** 43–43 37 ** 37–222 14 ** 14–14

Riboflavin (mg) 0.2 0.2–0.3 0.2 0.2–0.2 0.2 0–0.2 0.2 0–0.2 0 ** 0–0.2

Vitamin B12 (ug) 0.9 0.9–0.9 0.4 ** 0.4–0.4 0.4 ** 0–0.4 0.4 ** 0–0.4 0.4 ** 0.4–0.4

Price (GBP) per L 0.9 0.7–1.2 0.9 0.8–1.8 0.9 0.6–2.1 1.6 0.8–2.0 1.0 0.8–1.8

One (*) and two (**) asterisks indicate statistically different values from the dairy milk control (p<0.05) and (p< 0.01) respectively, as analyzed by

Kruskal-Wallis tests. GBP (Great British pounds).

Figure 1. Energy and protein content of UK non-dairy milk alternatives. Data were analyzed using Kruskal–Wallis multiple

comparison tests and are expressed as medians outlined with an X. Groups labelled with an asterisk (*) or two (**) are significantly

different (p< 0.05 or p< 0.01 respectively) from the control median (dairy milk).
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deficiency (Table 1). Existing research comparing ND milk
drinker’s iodine status versus cow’s milk has already found
insufficient levels in ND milk drinkers, and sufficient in
dairy drinkers (Dineva et al., 2020).

Milk is an important source of vitamin B12, a key nutrient
for normal erythropoiesis, myelination of axons, nucleic acid
synthesis and cardiovascular health (Reynolds, 2006). The

EPIC Oxford study, a large prospective cohort study found
that vegans had the lowest serum B12 levels compared to
vegetarians and omnivores (Gilsing et al., 2010). The results
of this study reported highly statistically significant differences
in B12 content in milk groups, with ND alternatives having
lower levels (Table 1). B12 inadequacy has also recently
been explored as a factor in increased bone fracture risk,
due to B12’s actions on insulin-like growth factors, which
when levels are low can reduce bone mineral density
(Pawlak, 2021). Based on a 200 mL serving, dairy milk pro-
vides 120% NRV for vitamin B12 while all ND milks pro-
vided 53% from cyanocobalamin fortification. Due to the
mean caloric value being 39% lower across ND samples, con-
sumers would have to drink 450 mL to receive the equivalent
to dairy amount of B12, which is almost half of the standard
one-liter container. The resulting price difference would be
18p for dairy and 38p for ND to reach the same B12 content.

Dairy cheese versus ND alternatives
Table 4 presents the changes in macro- and micronutrients
intake associated with replacing dairy cheddar cheese with
ND alternatives in the context of the overall diet, assuming
the UK recommended intakes for dairy cheese are met (3
portions daily of 30 g). Similarly, with the data presented
for milk, dairy cheddar cheese is a significant source of
protein, calcium, and vitamin B12, providing >50.4% of
the daily recommended intake (Table 4). Non-surprisingly,

Table 2. Median price and selected macro- and micronutrient

content per 100 g of dairy and ND cheddar in UK supermarkets.

Per 100 g

serving Cheese Range

Non-dairy

cheese Range

Price (GBP) 0.7 0.7–1.1 1.2 ** 0.7–1.7

Energy (Kcal) 403 247–

416

294 ** 270–

305

Carbohydrate

(g)

0.5 0.1–4.7 21 ** 19.4–

25.2

Sugars (g) 0.1 0–0.6 0.2 0–2.1

Fibre (g) 0 0–0 1.1 ** 0–5.9

Salt (g) 1.8 1.8–2 1.8 1.5–2.5

Iodine (ug) 30 0–30 0 ** 0–0

Potassium (mg) 75 75–110 0 ** 0–0

Riboflavin (mg) 0.4 0.4–0.5 0** 0–0

Vitamin B12

(ug)

2.4 1.3–2.4 0** 0–2.5

Two (**) asterisks indicate statistically different values from the dairy

control (p< 0.01), as analyzed by Mann-Whitney tests. GBP (Great British

Pounds).

Figure 2. Scatter graphs of protein, calcium, total and saturated fat content of UK non-dairy cheese alternatives. Data were analyzed

using Mann-Whitney comparison tests and are expressed as medians outlined with a different-colored dot and numerical values.

Groups labelled with two asterisks (**) are significantly different (p< 0.01) from the control median (dairy cheese).
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dairy cheese is also a source of fat and particularly saturated
fat. On the other hand, ND alternatives were less energy
dense, with lower fat levels but very low in protein content
and lacking the majority of micronutrients, due to the
absence of fortification.

A notable feature of plant-based diets is, on average a
lower consumption of saturated fatty acids (SFA) compared
to omnivores, which could be an important factor contributing
to an observed lower risk of CVD outcomes and mortality
(Clarys et al., 2014). SFA have been consistently demon-
strated to raise serum low density lipoprotein (LDL), which
are causally associated with CVD mortality (Borén et al.,
2020; Clifton and Keogh, 2017; Kim et al., 2019). The
only study has directly compared ND to dairy in a CVD
risk context and found that dairy cheese resulted in lower
incremental area under the curve for C-reactive protein com-
pared to dairy-free cheese (Demmer et al., 2016). Although

high in SFA, many large studies have shown that dairy con-
sumption, including full-fat products do not have the adverse
effect on blood lipids and CVD risk that have been shown for
other SFA rich foods such as coconut oil (Astrup et al., 2019;
Briggs et al., 2017; Fontecha et al., 2019). Although no stat-
istically significant differences were observed between SFA
or total fat content between ND cheeses and dairy
(Figure 2), the base ingredient for all ND cheeses was
coconut oil. The latter is shown to significantly raise serum
LDL concentrations due to its high SFA content (Eyres
et al., 2016; Neelakantan et al., 2020). A 30 g serving of
both ND cheese and dairy cheese provided similar SFA
levels; however, to obtain equivalent levels of calcium
(222 mg) to a 30 g serving of dairy, 147 g of ND cheese
would need to be consumed which would result in 116% of
the SFA recommended intake (Table 4).

48% of ND cheese samples were not fortified with
calcium, including none of the market leader (Violife) pro-
ducts (Figure 2). ND cheeses were not fortified with potas-
sium, iodine, riboflavin, or vitamin B12, of which a 30 g
serving of dairy cheese provides 1.8%, 19.2%, 27% and
139.2% respectively of the NRV (Table 4). Both calcium
and vitamin B12 are key nutrients of concern that may be
limiting for those following plant- based diets (Davey
et al., 2003). With the perception of plant-based diets
being a healthier choice, consumers may consider ND
cheeses a better choice under the pretense of being health-
ier, but their healthfulness within a plant-based dietary
pattern has yet to be elucidated.

Strengths and limitations of the study
Prior literature in this topic has not adequately researched
the nutritional profile of ND milk products or ND cheese
products, so this work aims to offer a more complete nutri-
tional view of the ND product market in the UK.

This was not a lab-based project so analytical micronu-
trient values could not be calculated when missing and

Table 3. Nutrient reference values for a 200 mL serving (one serving) of dairy and NDmilks. Values in brackets represent % NRV values

based on current UK guidelines of three dairy servings for an adult female.

Per 200 mL serving NRV Dairy Almond Soya Oat Coconut

Energy (kcal) 2000 98 [14.7] 42 [6.3] 66 [9.9] 91 [13.8] 40 [6]

Fat (g) 78 3.4 [13.2] 2.9 [11.1] 3.6 [13.8] 3 [11.7] 2 [7.8]

Saturated Fat (g) 24 2 [24.9] 0.1 [1.2] 0.6 [7.5] 0.4 [4.8] 1.8 [22.5]

Carbohydrate (g) 267 9.6 [10.8] 2.4 [2.7] 1.9 [2.1] 13.2 [14.7] 4.4 [5.1]

Sugars (g) 90 9.6 [31.8] 1 [3.3] 1[3.3] 8 [26.4] 3.8 [12.6]

Fibre (g) 30 0 [0] 1 [9.9] 1 [9.9] 1.5 [15] 0.2 [1.8]

Protein (g) 45 7.2 [48] 1.2 [7.8] 6.6 [43.8] 1.4 [9.3] 0.6 [3.9]

Salt (g) 6 0.2 [9.9] 0.3 [15] 0.2 [9.9] 0.2 [9.9] 0.2 [9.9]

Calcium (mg) 700 248 [106.2] 240 [102.9] 240 [102.9] 240 [102.9] 240 [102.9]

Iodine (ug) 140 64 [137.1] 0 0 0 0

Potassium (mg) 3500 324 [27.9] 30 [2.7] 86 [7.5] 74 [6.3] 28 [2.4]

Riboflavin (mg) 1.1 0.5 [136.8] 0.4 [109.2] 0.4 [109.2] 0.4 [109.2] 0

Vitamin B12 (ug) 1.5 1.8 [360] 0.8 [159.9] 0.8 [159.9] 0.8 [159.9] 0.8 [159.9]

Data in NRV column is extracted from Public Health England (2016a, 2016b).

Table 4. Nutrient reference values for a 30 g serving (one

serving) of dairy and ND cheddar cheese. Values in brackets

represent % NRV values based on current UK guidelines of three

dairy servings for an adult female.

Per 30 g serving NRV Dairy Non-dairy cheese

Energy (kcal) 2000 121 [18] 88 [13.2]

Fat (g) 78 9.8 [37.8] 6.9 [26.7]

Saturated Fat (g) 24 5.1 [63.8] 5.7 [71.3]

Carbohydrate (g) 267 0.2 [0.3] 6.3 [7.2]

Sugars (g) 90 >0.1 [>0.3] 0.1 [0.3]

Fibre (g) 30 0 0.3 [3]

Protein (g) 45 7.6 [50.4] 0.2 [1.2]

Salt (g) 6 0.5 [24.9] 0.5 [24.9]

Calcium (mg) 700 222 [95.1] 45 [19.2]

Iodine (ug) 140 9 [19.2] 0

Potassium (mg) 3500 22.5 [1.8] 0

Riboflavin (mg) 1.1 0.1 [27] 0

Vitamin B12 (ug) 1.5 0.7 [139.8] 0

Data in NRV column is extracted from Public Health England (2016a,

2016b).

162 Nutrition and Health 30(1)



relied on predictive calculations. Not all different types of
ND cheeses were included, which may have led to a
smaller sample size for ND cheeses; however, all ND
cheddar cheeses available in the major UK grocers as of
May 2021 were included in the analysis and a large
sample was collected. Our study did include >93% of the
UKmarket of ND cheeses and a >80% of ND milks, includ-
ing two of the largest brands and the 6 major UK grocers
OL, providing a strong representative sample.

Conclusion
Many questions remain about the intrinsic benefits of plant-
based versus healthy omnivorous diet patterns. The main
purpose of this research was to establish and compare the
nutritional content and price of ND milk and cheese alterna-
tives, which are growing rapidly in consumption in the UK
market. Dairy products provided richer sources of key
micronutrients than ND, particularly for iodine in milk
and calcium and B12 in cheese. Dairy products were also
on average higher in protein and calories with no significant
differences in total fat content. ND milk products are simi-
larly priced to dairy, but ND cheese is significantly more
expensive than dairy cheese.

Whole food plant-based diets have a large evidence base
displaying beneficial health effects. As more people look
towards plant-based eating, the demand for alternative pro-
ducts will likely continue to grow. This work has demon-
strated that compared to dairy, ND products fall short in
several key nutrients. Fortification of such products is
important to ensure nutritional recommendations per
serving can be met, while cost and bioavailability need to
be maintained at comparable levels. Finally, clear and con-
sistent labelling should be implemented to help consumers
make informed choices for healthy and balanced diets.

Author’s Note
Vassilios Raikos is also affiliated at Department of Nutrition
and Dietetics Sciences, School of Health Sciences, Hellenic
Mediterranean University, Tripitos, Siteia, Crete, Greece.

Acknowledgements
This work is part of the Strategic Research Program 2016–2021 and
is supported by the Scottish Government’s Rural and Environment
Science and Analytical Services Division (RESAS).

Author contributions
AG and VR contributed to the design of the study. AG collected and
analyzed the data and V.R. and H.E.H contributed to data analysis.
AG drafted the manuscript and V.R. and H.N. revised and edited the
final submission. All authors provided feedback on the drafts of the
manuscript and have approved the submitted version.

Declaration of conflicting interests
The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding
The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article:
This work was supported by the Scottish Government’s Rural
and Environment Science and Analytical Services Division
(RESAS) (grant number N/A).

Ethical approval
Not applicable.

Availability of data and materials
Data are available upon request to the authors.

Consent for publication
All the authors consent to the publication of the present paper.

ORCID iD
Vassilios Raikos https://orcid.org/0000-0003-3582-6040

References
Plant-based Foods in Europe: How big is the market? Smart

Protein. Plant-based Food Sector Report by Smart Protein
Project, European Union’s Horizon 2020 research and innov-
ation programme (No 862957) (2021) Available at: https://
smartproteinproject.eu/plant-based-food-sector-report/ (accessed
23 June 2021).

Astrup A, Geiker NRW and Magkos F (2019) Effects of full-fat
and fermented dairy products on cardiometabolic disease:
Food is more than the sum of its parts. Advances in Nutrition
10(5): 924S–930S.

Bath SC, Furmidge-Owen VL, Redman CWG, et al. (2015)
Gestational changes in iodine status in a cohort study of pregnant
women from the United Kingdom: Season as an effect modifier.
The American Journal of Clinical Nutrition 101(6): 1180–1187.

Bath SC, Walter A, Taylor A, et al. (2014) Iodine deficiency in
pregnant women living in the South East of the UK: The influ-
ence of diet and nutritional supplements on iodine status.
British Journal of Nutrition 111(9): 1622–1631.

Borén J, Chapman MJ, Krauss RM, et al. (2020) Low-density lipo-
proteins cause atherosclerotic cardiovascular disease:
Pathophysiological, genetic, and therapeutic insights: A consen-
sus statement from the European Atherosclerosis Society
Consensus Panel. European Heart Journal 41(24): 2313–2330.

Bradbury KE, Tong TYN and Key TJ (2017) Dietary intake of
high-protein foods and other major foods in meat-eaters,
poultry-eaters, fish-eaters, vegetarians, and vegans in UK
Biobank. Nutrients 9(12): 1317.

Briggs MA, Petersen KS and Kris-Etherton PM (2017) Saturated
fatty acids and cardiovascular disease: Replacements for satu-
rated fat to reduce cardiovascular risk. Healthcare 5(2): 29.

Chalupa-Krebzdak S, Bohrer BM and Long CJ (2018) Nutrient
density and nutritional value of milk and plant-based milk alter-
natives. International Dairy Journal 87: 84–92.

Clarys P, Deliens T, Huybrechts I, et al. (2014) Comparison of nutri-
tional quality of the vegan, vegetarian, semi-vegetarian, pesco-
vegetarian and omnivorous diet. Nutrients 6(3): 1318–1332.

Clifton PM and Keogh JB (2017) A systematic review of the effect of
dietary saturated and polyunsaturated fat on heart disease.
Nutrition, Metabolism and Cardiovascular Diseases 27(12):
1060–1080.

Glover et al. 163

https://orcid.org/0000-0003-3582-6040
https://orcid.org/0000-0003-3582-6040
https://smartproteinproject.eu/plant-based-food-sector-report/
https://smartproteinproject.eu/plant-based-food-sector-report/
https://smartproteinproject.eu/plant-based-food-sector-report/


Dairy Focus Newsletter (2021) Kantarworldpanel.com. Available
at: https://www.kantarworldpanel.com/dwl.php?sn=publications
&id=778/ (accessed 23 June 2021).

Davey GK, Spencer EA, Appleby PN, et al. (2003) EPIC–Oxford:
Lifestyle characteristics and nutrient intakes in a cohort of 33
883 meat-eaters and 31 546 non meat-eaters in the UK.
Public Health Nutrition 6(3): 259–268.

Demmer E, Van Loan MD, Rivera N, et al. (2016) Consumption
of a high-fat meal containing cheese compared with a vegan
alternative lowers postprandial C-reactive protein in over-
weight and obese individuals with metabolic abnormalities:
A randomised controlled cross-over study. Journal of
Nutritional Science 5: e9.

Derbyshire E (2018) Micronutrient intakes of British adults across
mid-life: A secondary analysis of the UK National Diet and
Nutrition Survey. Frontiers in Nutrition 2018: 5.

Dineva M, Rayman MP and Bath SC (2020) Iodine status of con-
sumers of milk-alternative drinks v. cows’ milk: Data from the
UK National Diet and Nutrition Survey. British Journal of
Nutrition 126(1): 28–36.

EFSA Panel on Dietetic Products, Nutrition and Allergies (NDA)
(2010) Scientific opinion on the substantiation of health claims
related to iodine and contribution to normal cognitive and
neurological function (ID 273), contribution to normal
energy-yielding metabolism (ID 402), and contribution to
normal thyroid function and production of thyroid hormones
(ID 1237) pursuant to Article 13(1) of Regulation (EC) No
1924/2006. EFSA Journal 8(10): 1800. [15 pp.].

Eyres L, Eyres M, Chisholm A, et al. (2016) Coconut oil con-
sumption and cardiovascular risk factors in humans.
Nutrition Reviews 74(4): 267–280.

Fontecha J, Calvo MV, Juarez M, et al. (2019) Milk and dairy
product consumption and cardiovascular diseases: An over-
view of systematic reviews and meta-analyses. Advances in
Nutrition 10(2): S164–S189.

Garcia SN, Osburn B and Cullor JS (2019) A one health perspec-
tive on dairy production and dairy food safety. One Health
(Amsterdam, Netherlands) 7: 100086.

Gilsing AMJ, Crowe FL, Lloyd-Wright Z, et al. (2010) Serum
concentrations of vitamin B12 and folate in British male omni-
vores, vegetarians and vegans: Results from a cross-sectional
analysis of the EPIC-Oxford cohort study. European Journal
of Clinical Nutrition 64(9): 933–939.

Gupta RK, Gangoliya SS and Singh NK (2013) Reduction of
phytic acid and enhancement of bioavailable micronutrients
in food grains. Journal of Food Science and Technology
52(2): 676–684.

Hansen TH, Madsen MTB, Jørgensen NR, et al. (2018) Bone turn-
over, calcium homeostasis, and vitamin D status in Danish
vegans. European Journal of Clinical Nutrition 72(7): 1046–
1054.

Heaney RP, Dowell MS, Rafferty K, et al. (2000) Bioavailability
of the calcium in fortified soy imitation milk, with some obser-
vations on method. The American Journal of Clinical Nutrition
71(5): 1166–1169.

Heaney RP, Rafferty K, Dowell MS, et al. (2005) Calcium fortifi-
cation systems differ in bioavailability. Journal of the
American Dietetic Association 105(5): 807–809.

Hemler EC and Hu FB (2019) Plant-based diets for personal,
population, and planetary health. Advances in Nutrition
10(4): S275–S283.

Kaiser J, van Daalen KR, Thayyil A, et al. (2021) Systematic
review of the association between vegan diets and risk of car-
diovascular disease. The Journal of Nutrition 151(6): 1539–
1552.

Kim H, Caulfield L, Garcia-Larsen V, et al. (2019) Plant-based
diets are associated with a lower risk of incident cardiovascular
disease, cardiovascular disease mortality, and all-cause mortal-
ity in a general population of middle-aged adults. Journal of the
American Heart Association 8(16): e012865.

Knight B, Shields BM, He X, et al. (2016) Iodine deficiency
amongst pregnant women in South-West England. Clinical
Endocrinology 86(3): 451–455.

Lee SY and Pearce EN (2015) Iodine intake in pregnancy – even a
little excess is too much. Nature Reviews Endocrinology 11(5):
260–261.

MaW, He X and Braverman L (2016) Iodine content in milk alter-
natives. Thyroid: Official Journal of the American Thyroid
Association 26(9): 1308–1310.

Mathai JK, Liu Y and Stein HH (2017) Values for digestible indis-
pensable amino acid scores (DIAAS) for some dairy and plant
proteins may better describe protein quality than values calcu-
lated using the concept for protein digestibility-corrected
amino acid scores (PDCAAS). British Journal of Nutrition
117(4): 490–499.

Melse-Boonstra A (2020) Bioavailability of micronutrients from
nutrient-dense whole foods: Zooming in on dairy, vegetables,
and fruits. Frontiers in Nutrition 7: 101.

Neelakantan N, Seah JYH and van Dam RM (2020) The effect of
coconut oil consumption on cardiovascular risk factors.
Circulation 141(10): 803–814.

Pawlak R (2021) Vitamin B12 status is a risk factor for bone frac-
tures among vegans. Medical Hypotheses 153: 110625.

Public Health England (2016a) National Diet and Nutrition Survey
Results from Years 7 and 8 (combined) of the Rolling
Programme (2014/2015 to 2015/2016). PHE Publications.
Available at: https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/699241/NDNS_
results_years_7_and_8.pdf/ (accessed 23 June 2021).

Public Health England (2016b) Government Dietary
Recommendations. Available at: https://assets.publishing.service.
gov.uk/government/uploads/system/uploads/attachment_data/file/
618167/government_dietary_recommendations.pdf (accessed 1
March 2002).

Reynolds E (2006) Vitamin B12, folic acid, and the nervous
system. The Lancet Neurology 5(11): 949–960.

Ross CA, Taylor CL, Yaktine AL, et al. (2011) Dietary Reference
Intakes for Calcium and Vitamin D. Washington, DC: National
Academies Press.

Schaafsma G (2000) The protein digestibility–corrected amino
acid score. The Journal of Nutrition 130(7): 1865S–1867S.

Silva ARA, Silva MMN and Ribeiro BD (2020) Health issues and
technological aspects of plant-based alternative milk. Food
Research International 131: 108972.

Singhal S, Baker RD and Baker SS (2017) Comparison of the
nutritional value of cow’s milk and nondairy beverages.
Journal of Pediatric Gastroenterology & Nutrition 64(5):
799–805.

Statista (2021) Cheese: weekly consumption 2006–2018 Statistic,
[accessed 23 June 2021]. Available at: https://www.statista.
com/statistics/281114/household-consumption-of-cheese-in-the-
united-kingdom-

164 Nutrition and Health 30(1)

https://www.kantarworldpanel.com/dwl.php?sn=publications%26id=778/
https://www.kantarworldpanel.com/dwl.php?sn=publications%26id=778/
https://www.kantarworldpanel.com/dwl.php?sn=publications%26id=778/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/699241/NDNS_results_years_7_and_8.pdf/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/699241/NDNS_results_years_7_and_8.pdf/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/699241/NDNS_results_years_7_and_8.pdf/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/699241/NDNS_results_years_7_and_8.pdf/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/618167/government_dietary_recommendations.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/618167/government_dietary_recommendations.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/618167/government_dietary_recommendations.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/618167/government_dietary_recommendations.pdf
https://www.statista.com/statistics/281114/household-consumption-of-cheese-in-the-united-kingdom-
https://www.statista.com/statistics/281114/household-consumption-of-cheese-in-the-united-kingdom-
https://www.statista.com/statistics/281114/household-consumption-of-cheese-in-the-united-kingdom-
https://www.statista.com/statistics/281114/household-consumption-of-cheese-in-the-united-kingdom-


Tong TYN, Appleby PN, Armstrong MEG, et al. (2020)
Vegetarian and vegan diets and risks of total and site-specific
fractures: Results from the prospective EPIC-Oxford study.
BMC Medicine 18(1): 353.

Turner-McGrievy G and Harris M (2014) Key elements of plant-
based diets associated with reduced risk of metabolic syn-
drome. Current Diabetes Reports 14(9): 524.

Watson RR, Collier RJ and Preedy VR (2017) Dairy in Human
Health and Disease across the Lifespan. Elsevier Inc., pp.473.

Wickramasinghe K, Breda J, Berdzuli N, et al. (2021) The shift to
plant-based diets: Are we missing the point? Global Food
Security 29: 100530.

Woodside JV and Mullan KR (2020) Iodine status in UK–an acci-
dental public health triumph gone sour. Clinical Endocrinology
94(4): 692–699.

Zhang YY, Hughes J and Grafenauer S (2020) Got mylk? The
emerging role of Australian plant-based milk alternatives as a
cow’s milk substitute. Nutrients 12: 1254.

Glover et al. 165


	 Introduction
	 Methods
	 Selection of products
	 Data collection from retailers
	 Statistical analysis

	 Results
	 Nutrient composition and price- milks
	 Nutrient composition and price- cheeses

	 Discussion
	 Dairy milk versus ND alternatives
	 Dairy cheese versus ND alternatives
	 Strengths and limitations of the study

	 Conclusion
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


