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BAKING INNOVATIONS

Vitamin D
in Baking

Practical technology from Lallemand Inc., parent of American Yeast Sales,
producers and distributors of Eagle® yeast, fresh and instant.

Adequate levels of
vitamin D may play a
role in some forms of
hypertension by
reducing the risk of
high blood pressure.

Vitamin D & Health
Overview
Vitamin D is a hormone precursor essential to
maintaining normal levels of calcium and phosphorous in the blood. The body can produce
vitamin D3 (cholecalciferol) from skin exposure to the UV rays from sunlight. Inadequate
exposure to sunlight, either because of our
lifestyle or a conscious avoidance, means availability through our diet is becoming increasingly important. Milk is the traditional source
of Vitamin D fortification . However, lower per
capita consumption of milk in recent years has
resulted in insufficient levels of Vitamin D.
Vitamin D2 (ergocaliciferol) is derived
from yeast, while D3 is commonly derived
from lanolin (sheep) or fish.
While the body can naturally produce
vitamin D3, it also can be derived from
lanolin (sheep) or fish. Another form of
the vitamin, D2 (ergocaliciferol), is derived
from yeast.
How Vitamin D Works
Vitamin D is biologically inactive and
must be metabolized into its active form by
the body. Once it enters the blood, the vitamin is transported to the liver where it is
hydroxylated into the active form 25-hydroxylated vitamin D. Once the vitamin is in this
highly active form it is able to interact with
more than 50 genes, also referred to as Vitamin D Receptors (VDR) in the body that are
regulated by vitamin D. Early research identi-

Intake Chart

The Food and Nutrition Board of the Institute of Medicine created the ADEQUATE
INTAKE LEVELS (AI) chart that assumes
no vitamin D is being synthesized by
the skin. These AI values, established
in 1997, reflect vitamin D intakes
that are likely to maintain serum
levels of at least 37.5 nmol/liter,
which many experts now feel
is too low.

fied vitamin D as an important regulator of
serum calcium and phosphorous but more
recent work is shedding light on many other
health benefits associated with adequate levels of Vitamin D. These include:
• Cell differentiation – cells dividing rapidly
are proliferating. Differentiation reduces
proliferation and is critical to confer specific
functions for different cells. Proliferation
is necessary for growth and wound healing
but if uncontrolled can lead to mutations
and cancer. The active form of vitamin D
inhibits proliferation and stimulates cell differentiation.
• Immunity – vitamin D is a potent immune
system modulator and may inhibit autoimmunity.
• Insulin Secretion – the VDR is expressed
by insulin secreting cells of the pancreas.
Animal studies suggest that active Vitamin
D plays a role in insulin secretion during
conditions of high insulin demand. Limited data in humans suggests that vitamin
D may have an effect on insulin secretion
and glucose tolerance in type 2 diabetes.
• Blood Pressure – adequate levels of vitamin
D may play a role in some forms of hypertension by reducing the risk of high blood
pressure.
Vitamin D Deficiency
Vitamin D deficiency is known to cause
several bone diseases due to insufficient cal-

Food Sources

Very few foods are a natural source of vitamin D. Foods
containing vitamin D include some fatty fish (mackerel,
salmon, and sardines), fish oils and eggs that were laid
by hens fed vitamin D. Milk and infant formula are fortified with vitamin D. Other dairy products however are
not always fortified. Some cereals and breads are
fortified as is some branded orange juice. Accurate
estimates of daily U.S. intake of vitamin D are very
difficult because of the variability of vitamin D
fortification.
While existing standards are shown here,

cium or phosphorous. Severe conditions include:
• Rickets – a childhood disease resulting in the
failure of bones to mineralize.
• Osteoporosis – a disease characterized by
fragile bones.
• Osteomalacia – a bone thinning disease
where the bone matrix is maintained but

many researchers and medical experts believe
that these values are too low considering current
lifestyle and an ageing population.

bone mineral is lost resulting in bone pain
and soft bones.
Vitamin D deficiencies may also by linked
to other diseases such as cancer, chronic pain,
chronic fatigue, autoimmune disorders (MS, type
1 diabetes, hypertension, seasonal affective disorder), heart disease, rheumatoid arthritis, psoriasis
and inflammatory bowel disease.

Active Bakers’ Yeast with High
Levels of Vitamin D
Recently, a patent pending process developed by Lallemand/American Yeast has
created a unique yeast demonstrating all
of the normal properties of commercial
bakers’ yeast, Saccharomyces cerevisiae, and
the extra benefit of allowing the baker to
achieve maximum vitamin D levels without
the high cost and additional handling constraints of using a vitamin D supplement.
Eagle VitaD™ is used in the baking process
at normal dosage levels and contributes the
vitamin in the D2 form allowing for rapid

activation in the body. Eagle VitaD™ yeast
can produce bread with 10 to 100% of the
RDI per 50 gram serving.
In addition to ease of use, Eagle VitaD™
can be added to bread and rolls targeting
the vegetarian market, especially the Vegan
fraction.
Tests conducted at our Technical Baking Center have consistently produced
bread with high levels of vitamin D2
that remain stable in the baked product
throughout the shelf life of the bread.
Eagle VitaD™ bakers yeast is used
just as normal bakers yeast in
all formulations and bakery
processes and applications.

Who is at Risk?
• Persons not consuming adequate quantities of
vitamin D fortified milk.
• Older people (age 50 and over) have a greater
risk of developing vitamin D deficiency. The
ability of the skin is decreased and its ability to
convert calcidiol to its active form is reduced.
• Newborns who are exclusively breastfed may
require vitamin D supplementation.
• Dark skinned people living at high elevation
may require vitamin D supplementation because their skin pigmentation generally retards
the absorption of UV rays.
• Aging is of growing concern because the elderly
cannot synthesize vitamin D as well as younger
people. They also tend to avoid sunlight. This
is even more pronounced in the elderly who are
institutionalized.
• People who use clothing to block UV rays or
sun block with an SPF factor of 8 are at greater
risk to experience vitamin deficiency.
• People suffering from inflammatory bowel disease like Crohn’s disease are at risk, especially
those having undergone bowel resection.
• Obese people are at greater risk because the vitamin absorbed by the skin becomes deposited
in body fat stores where it is less bioavailable.
Links to related articles:
Vitamin D requirements: current and future
Connie M. Weaver and James C. Fleet
http://www.lallemand.com/BakerYeastNA/eng/freshyeast.shtm
Richard A. Forshee, University of Maryland
http://newsdesk.umd.edu/scitech/release.cfm?ArticleID=1295

Lallemand Baking Innovations is produced by Lallemand Inc. to provide bakers with
a source of practical technology for solving problems.
To the best of our knowledge, the information in Lallemand Baking Update is true and accurate. However, any
recommendations or suggestions are made without warranty or guarantee.
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