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Dehydration of Foods:
Prof. Jagadish Pai
Fresh foods spoil as microbes grow in them and cause spoilage making them unfit for consumption.
Microbes need water for their growth and metabolism and this water is provided by most foods. If
this water is made unavailable to them they will not be able to grow and will not be able to cause
spoilage. This was known since ancient times. Foods were dried to prevent spoilage. Drying is the
major method of making water unavailable to microbes. Water can be made unavailable by binding
it by certain substances like sugar. Bound water also allows control of spoilage.
Sun drying was the earliest drying technique which was used to dry fish, meat, grains and fruits and
even today many of these are dried using sun. However, sun drying not only has limitations
including uncertainty and lack of control, there are places where inadequate sunshine makes it
difficult to rely on it. Mechanical dryers have been used using heat and dry air to expedite drying
and many innovative methods have spurred this industry so many new products of high quality are
made using them.
Original needs of drying to prevent spoilage still remains extremely important application of drying
and many staples are still being dried such as grains on a large scale although mechanical dryers
are used also. Dehydration also has another advantage that it makes foods lighter and smaller in
volume as water from them is removed. This makes it easier and less expensive to store and
transport them. They are also very convenient for camping.
Drying of seasonal foods makes it possible to make them available throughout the year. Drying also
concentrates the foods so their flavour and taste is accentuated. Since water is removed and many
reactions which lower the quality of foods require water, drying helps maintain the quality
including the nutrients like vitamins. During drying there might be some losses but once drying is
complete if food is packed properly to avoid light, humidity and air, there are minimal changes that
occur in the product. That is why many spices and herbs are dried to maintain their quality for long.
Convenience is a major advantage of dried foods and ingredients. There are instant mixes which
could be made by just adding water and preparing. This allows an ordinary person without much
skills to prepare excellent foods like jalebi, dosa, idli, gulab jamun, dhokla and many traditional
Indian foods as well as such foods like cakes, ice cream, pancakes, jelly as well as instant tea, coffee
and soft beverages. Drying also makes it possible to prepare some specialty foods like papad,
semiya and pasta products like macaroni.
Technology
Sun drying will always be used for drying fruits and nuts but the shortcomings are that it is possible
only in climatic conditions of high heat, low humidity and absence of rains during drying season.
The dehydration implies control over the drying conditions. Dried food from dehydration unit can
have a better quality than sun dried counterparts. Also less area is needed for drying. Sanitary
conditions can be controlled whereas sun drying commonly is carried out in open so prone to
contamination from dust, insect, birds and rodents.

Dehydration is more expensive but yield is more. Sun dried fruits have superior colour under
optimum conditions of both. Even flavour of sun dried fruits may be preferred. Cooking quality of
dehydrated foods is usually better but sun dried meat and fish can be highly acceptable.
Dehydration has advantage of shorter time. So considering all pros and cons, some of the traditional
products are still sun dried because of their sensory properties and cost, while many food
ingredients are dried mechanically and some foods use both e.g. grains when weather may be
unfavourable and rapid drying is needed to prevent losses on fields.
Foods have a lot of moisture and removal of that depends on several factors. Loss of moisture
occurs when water from food vaporises to air surrounding it so if the air has less humidity and
higher temperature more rapid drying takes place. Loss of moisture occurs from the surface of the
food so larger the surface faster is drying. By cutting the bigger pieces to smaller sizes offers more
surface area. Fruits have peels or skin so when these are removed or made porous the obstacle to
loss of moisture is removed or reduced improving the drying rate. When air picks up moisture from
foods, its relative humidity (RH) increases slowing down further uptake of moisture, so if air is
constantly replaced by fresh dry and hot air it maintains high drying rate. So either in sun drying or
dehydrators various techniques are used to expedite the loss of moisture from food for faster
drying.
Sun and Solar Drying
Sun drying is the oldest process used to dry many foods and is still used for many fruits and fish.
Fruits having high sugar and acid content are safe to dry in sun as bacteria including pathogens may
not grow well in such foods. Vegetables and meats have low sugar and acid so if contaminated may
spoil them. Meats and fish are treated with salt to inhibit the growth of bacteria. Dried fish may
have salt content of 10-15% so when preparing fish for eating the dried fish may have to be soaked
in water and changing water to reduce salt content.
Fruits with lesser intense colour may show browning during long drying time, so sometimes fruits
may be sulphured or sulphited to prevent it. Small berries may be dried whole but bigger fruit may
be cut to make to increase surface are for rapid drying. Peels are commonly removed when they are
thick but in grapes alkali may be used to crack or check surface for hastening drying. Drying of
bunches is carried out. Direct sun may be too harsh so sometimes drying racks may be covered with
thin screens which reduce the intensity of sun.
Sun drying takes several days or sometimes weeks in some products so during day sun will take
away moisture from near surface and at night internal moisture will equilibrate with surface. Thus
the drying will be very gradual. Dried fruits can be consumed as such or after rehydrating.
Solar dryers use sun’s energy to heat the air that is used for drying in a chamber or trays on which
pieces of food may be placed which may not receive direct sun’s rays. This may be more rapid than
sun drying and also sanitary conditions might be improved. There are many different techniques of
collecting sun’s energy including use of mirrors, shiny metal surfaces, black surfaces and photo cells
which heat up the air which goes over the food. These techniques allow use air 10 to 12⁰C higher in
temperature than atmospheric temperature. These may also be equipped with a fan to circulate air.
Types of Dryers and Applications

Dryer
Drum dryer
Vacuum shelf dryer
Continuous belt dryer
Freeze dryer
Spray dryer
Cabinet tray dryer
Kiln dryer
Tunnel dryer
Fluidised bed dryer

Products
Thick liquids: milk, certain veg. juices,
cranberries, bananas, baby cereals, soups
Heat sensitive materials, fruits & vegetables
Vegetables
High value heat sensitive: meats, coffee,
mushrooms
Milk, egg products, proteins, coffee
Fruits & vegetables, sausage, ham
Apples
Fruits & vegetables, pasta, seeds, nuts, gelatin
Finish drying of powders: starch, proteins

Some dryers use air as means to carry heat to the product and remove the water vapour from the
food as it forms. Such dryers are air dryers. Examples are shelf and cabinet dryer, spray dryer,
fluidised dryer and tunnel dryer.
Air Dryers
Air drying uses hot and dry air which is passed over the wet food. During their contact air takes up
moisture from food and gives its heat which is used to evaporate the moisture to vapour. Moist air
at lower temperature then takes away the moisture and is replaced by fresh incoming air which is
dry and hot. Air may be heated by steam, by hot flue gases formed by burning fuel or by electricity.
The temperature, humidity and volume of air input are decided by the desired rate of drying.
Food products commonly show a pattern of increasing rate of evaporation in initial period followed
by constant rate period and finally the falling rate period. In the initial period air is heating the food
and the drying rate increases with temperature,
until a maximum rate is reached where it
steadies. During this period, moisture
evaporating from the surface is quickly replaced
by moisture moving from interior of food to
surface. After a while movement of moisture
slows down due to reduced amount of free
water and difficulty in getting out bound water.
As heat supplied by hot air is less used for
vaporising water it starts heating up the food.
If the temperature of air used for drying is too
high and the RH is low, there is a danger of moisture being removed from faster than inner water to
come to surface. This will case toughening of surface called case hardening which will not only slow
down further drying but also rehydration will be impeded. This can be prevented by controlling the
RH and temperature of air so drying will match moisture movement.
Cabinet or tray dryer consists of chamber in which trays of product may be placed. These are
heated with hot air and after it becomes cooler and laden with moisture is removed and replaced
continuously by fresh hot and dry air. These cabinets may be mounted on trolleys which may be

passed through a tunnel for better control of drying in tunnel dryers. Hot air may be let in from
opposite direction to movement of trays so more complete drying can be accomplished efficiently.
Those food pieces or particles that could be suspended by blowing air from bottom are dried in a
fluidised bed drier. Warm or hot air is forced below a perforated tray upon which food pieces are
kept. Air velocity increases the rate of drying and there is intimate contact of food surface with air
which also facilitates faster rate of drying. Wet air exits from top carrying moisture with it.
One of the most common dryers used for making powdered food or ingredients is spray dryer.
Liquid foods or ingredients are dried in this. A spray nozzle or atomiser sprays tiny droplets of
liquid measuring 10 to 100 microns size. These particles meet hot air. Their tiny size has a very
large surface to volume ratio which helps them quickly dry in a matter of seconds forming free
flowing powder. Although the hot air temperature may be quite high the particles never rise to high
temperature as their rapid rate of drying cools the particles and when they are completely dry they
are taken out of drying chamber. Thus even heat sensitive materials can also be dried in spray
dryers. Foods and ingredients and substances used therein including milk, coffee, tea, eggs, cereals,
spices, flavourings, starch and their derivatives, vitamins, enzymes and probiotics may be dried
using spray dryers.
Another application of spray dryer is preparation of encapsulated materials. Substances sensitive to
light, air and other substances in food need to be protected and encapsulation is one effective
method where material while spray drying is suspended in a slurry of protective material. This
slurry is spray is spray dried so active material is surrounded by protective material which will
prevent degradation.
Other Dryers
There are other types of dryers where heat is transferred not by hot air but by hot solid surface. A
very common one in this category is the drum or roller dryer which has a metal drum heated from
inside by steam or electricity, the outside surface receives a layer of wet slurry of material by an
applicator to be dried. It revolves and comes back to applicator the layer dries and is scraped off.
The dried flaky material is pounded to powder. For heat sensitive materials drum may be placed
inside a vacuum chamber so drying is aided by vacuum so lesser heat is needed for evaporation of
water.
Tray or shelf dryers may also be kept inside a vacuum chamber and heat may be supplied by heated
tray and vacuum not only helps reduce heat input but also removes the water vapour. Vacuum may
also be used in a continuous dryer which gets wet material on a belt which moves inside a vacuum
chamber and when it comes out the other end the material is dry. Newer developments have
introduced heating by infra red or microwaves. The latter can quickly heat the wet material.
Freeze drying uses the principle that when water is frozen to ice, when heated at very low pressure
instead of ice melting it directly goes to vapour form by sublimation. This has been used to produce
some food products like coffee. The process is very expensive but the quality of rehydrated material
is almost like that of fresh material before drying. While other drying methods allow the drying
material to be compacted, this process maintains the original bulk which allows very quick and
complete rehydration. Since drying is carried out at fairly mild temperatures there is very little
damage to texture, colour, flavour etc.

Nutrient changes in dried foods
The process of dehydration involves removal of water mostly using hot air so there are effects of
heat as well as air so heat and oxygen sensitive nutrients such as vitamin A and C along with some
carotenoids are degraded. Once the water has been removed the protection against exposure to
oxygen and light is also reduced so changes induced by these including fat rancidity and loss of light
sensitive nutrients like B2, B12 and folate may occur during storage if not protected against light.
Table: Nutrients in % Daily Values in Different Apricots (100g)
Vitamin A
Vitamin C
Calcium
Iron

Fresh
39%
17%
1%
2%

Dried
72%
2%
6%
15%

Canned
36%
3%
1%
3%

Frozen
34%
15%
1%
5%

Some of the modern dryers the temperature and process is controlled to reduce the losses. There
are some losses of vitamin A but C is lost substantially in most fruits and vegetables. B vitamins are
also lost to some extent while there is very little change in fibre and minerals. Compared to other
processes drying is still cost effective and preserves vitamins to a good extent although some of
them are lost substantially.
Developments in Drying Technology
New developments are for making the process more economical, using renewable energy like solar
energy, making the product of better quality in colour, flavour, applications as well as in nutrients.
Pretreatments are used to make drying faster but treatments like sulphiting are used less because
of consumer preference for less chemicals. There are also many innovative changes in dryer designs
making products better in quality.
Conventional dryers often produce non-uniform quality due to over-drying or under-drying due to
non-uniform exposure to drying medium, prolonged drying times and case hardening among the
problems. Some of them use multi-stage drying while others use external heating mode rather than
hot air e.g. use of infrared, microwave, radio frequency, solar drying etc. Still some use superheated
steam or inert gas like nitrogen or carbon dioxide as drying gas instead of air. Oxidation of vitamins
and other bioactive substances may be avoided by inert gases. This not only avoids degradation of
colour and flavour but nutrients are retained.

Shopping For Health
Twentieth annual survey from Prevention and FMI reveals keen insights into how shoppers
perceive and interpret nutrition.

There’s a ton of nutritional information to be had at the average grocery store, but how much of that
information actually resonates with the consumer? Nearly 1,500 U.S. shoppers completed an online
survey created by the Food Marketing Institute (FMI) and Prevention magazine to gauge consumer
interests and attitudes regarding health and nutrition, dietary management, and the ways in which health
and nutritional concerns play out in buying decisions at the supermarket. The recently-published results –
the twentieth annual “Shopping for Health” consumer study - found shoppers not only had an increased
interest in healthy labeling but are paying more attention to nutrition on the whole.
According to Prevention and FMI, shoppers have continued to increase their purchases of foods
containing ingredients like whole grains, fiber and protein, with 32% of shoppers reporting that they are
buying more foods based on nutritional components versus last year. Customers have also continued
to make more of their calories count for better overall health, with 55% of shoppers switching to whole
grain bread, 33% showing an interest in protein on the label (up ten points since 2009), and 30%
switching to Greek yogurt (up nine points versus 2011).
“More and more shoppers are making the switch to foods with benefits,” said Cary Silvers, director of
consumer insights for Prevention. “They are steering away from empty calories and asking, ‘what’s in my
food, and how is it good for me?’”
With the economy still in “slow growth mode,” many of the tactics shoppers started using in 2008 are still
in place: 63% of shoppers reported only buying what they need (down one point from last year), and 60%
switched to store brands (up six points from last year). While switching to store brands began as a moneysaving tactic, FMI and Prevention commented that improvements to quality, labeling and promotion have
strengthened the positioning of store brands in comparison to their national brand shelf mates.
Consumers reported cooking more at home – something FMI and Prevention attributed to not just the
overall desire to eat healthier but also the stagnant economy. Fifty-seven percent of people reported
having tried a new healthy recipe in the last year, having discovered the recipes on the Internet (39%),
cooking shows (37%), magazines (34%), cookbooks (33%), word-of-mouth (31%), recipes on labels
(26%), culinary magazines (12 %), and supermarket recipes (11%).
Sodium proved to be a chief concern to consumers, as 54% of respondents recognized the effort of food
manufacturers to reduce sodium level in their foods. Sixty-seven percent of shoppers said that sodium was
an important concern to them, with 32% of shoppers saying that they are buying more low-sodium
products versus 2011.
Consumers had strong opinions about product labeling in general. Nearly two-thirds (63%) signified the
desire for a nutrition rating system for foods and beverages that ranks products against each other, similar
to the Energy Star ratings for appliances. “If such a system was devised, nearly half of shoppers, 45%,

would prefer that it be a collaborative effort among multiple entities, such as the government, food
industry, nonprofits, and so on,” the study said. “Just 27% of shoppers have noticed food products with
nutrition labels on the front of the package, but this is up five points from 2010.
“Regardless of whether they have seen such labels, however, 59% feel this would be at least somewhat of
an improvement over labels on the sides or backs of products. In addition, half say that ‘tagging systems
indicating healthy food’ would be nice, and 15% say they need such systems.”
FMI and Prevention said those numbers indicate that shoppers want more help in making healthy food
choices, specifically as it relates to messages that are clear and concise. “The success of products like
Greek yogurt and whole-grain breads in the past couple of years speaks to the potential success of such a
strategy,” they wrote. “These products have been portrayed as the easy choice: They are the healthier
options in their categories, and that’s all people need to know.”
“Our food retail members are witness to these trends on a daily basis,” said Cathy Polley, RPh, vice
president of health and wellness and executive director of the FMI Foundation. “Just as consumers are
increasingly aware of the health-conscious opportunities afforded to them in the grocery aisles, FMI is
also renewing its emphasis through its advancements in health and nutrition research and education with
its Foundation.”
From an article by Joanna Cosgrove in Nutraceuticals World August 13, 2012

Research in Health & Nutrition
Rosemary Protects Against Age-Related Macular Degeneration
November 30, 2012 Food Product Design
Carnosic acid, a compound found in the herb rosemary, may have clinical applications for diseases
affecting the outer retina, including age-related macular degeneration, the most common eye
disease in the United States, according to a new study published in the journal Investigative
Ophthalmology & Visual Science.
Age-related macular degeneration likely has many underlying causes, yet previous studies suggest
that the disease might be slowed or improved by chemicals that fight free radicals—reactive
compounds related to oxygen and nitrogen that damage membranes and other cell processes.
Researchers at Sanford-Burnham Medical Research Institute (Sanford-Burnham) found carnosic
acid protects retinas from degeneration and toxicity in cell culture and in rodent models of lightinduced retinal damage. Their findings suggest that carnosic acid may have clinical applications for
diseases affecting the outer retina, including age-related macular degeneration.
A few years ago, the researchers first discovered carnosic acid fights off free radical damage in the
brain. In this current study, the team initially investigated carnosic acid's protective mechanism in
laboratory cultures of retinal cells.
The researchers exposed the cells growing in the dish to hydrogen peroxide in order to induce
oxidative stress, a factor thought to contribute to disease progression in eye conditions such as
macular degeneration and retinitis pigmentosa. They found that cells treated with carnosic acid
triggered antioxidant enzyme production in the cells, which in turn lowered levels of reactive
oxygen and nitrogen species (cell-damaging free radicals and peroxides).
The researchers tested carnosic acid in an animal model of light-induced damage to
photoreceptors—the part of the eye that converts light to electrical signals, enabling visual
perception. As compared to the untreated group, rodents pre-treated with carnosic acid retained a
thicker outer nuclear layer in the eye, indicating that their photoreceptors were protected. The
carnosic acid-treated rodents also exhibited better electroretinogram activity, a measure of healthy
photoreceptor function.
The researchers now are in the process of developing improved derivatives of carnosic acid and
related compounds to protect the retina and other brain areas from a number of degenerative
conditions, including age-related macular degeneration and various forms of dementia.

Evidence Supports Omega-3s Role in Heart Health
November 29, 2012 Food Product Design
New research examining conflicting findings about the benefits of omega-3s and their role in heart
health concluded that both fish consumption and omega-3 fatty acid supplementation help prevent
heart disease; however, the fatty acids can vary in their effectiveness depending on their sources,
according to the study published in the Journal of Lipid Research.

Researchers at the Linus Pauling Institute at Oregon State University sorted through hundreds of
clinical trials to determine why many of the studies arrived at differing conclusions. The review
concluded both fish consumption and dietary omega-3 fatty acid supplements may still help
prevent heart disease; that some fatty acids, from certain sources, are more effective than others;
that these compounds may have enormous value for serious health problems other than heart
disease; and that the very effectiveness of modern drug therapies for heart disease may be one
explanation for the conflicting findings on the benefits of omega-3 fatty acids.
“After decades of studying omega-3 fatty acids, it’s clear that they have value in primary prevention
of heart disease," said Donald Jump, author of the analysis, a principal investigator in the Linus
Pauling Institute, and professor in the OSU College of Public Health and Human Sciences. “It’s less
clear how much impact fish oils have in preventing further cardiovascular events in people who
already have heart disease. The studies done several decades ago showed value even for that
patient population, but the more recent studies are less conclusive. We believe that one explanation
is the effectiveness of current state-of-the-art treatments now being offered."
He said some of the earliest work that raised interest in omega-3 fatty acids was done in the 1970s
with Greenland Inuits, who ate large amounts of fish and were found to have unusually low levels of
cardiovascular disease. However, millions of people now at risk for cardiovascular disease take
medications, such as statin drugs for high cholesterol; fibrates for high triglycerides; antithrombotics to thin their blood; and other drugs with anti-inflammatory or anti-arrhythmia effects.
Fish oils can have positive effects on virtually all of these same cardiovascular risk factors, but so
can the drugs.
“Some of the early studies done on fish oil were prior to so many effective medications being widely
available and heavily used," he said. “And people often forget that nutrients, like fish oils, are less
potent than prescription drugs, and often have their best value when used for extended periods.
When so many people in these studies are taking a regimen of medications to address the same
issues that fish oil might also affect, it’s easy to understand why any added benefit from the fish oils
is more difficult to detect."
He said a wide body of other research makes it clear that omega-3 fatty acids also have health
benefits that go beyond cardiovascular disease. They have been shown to improve visual acuity;
improve cognitive function and reduce dementia; reduce inflammation and perhaps some types of
cancer, such as colon cancer; and reduce total mortality.
The review also found an important type of omega-3 fatty acid for human health is DHA, which is
the predominant omega-3 fatty acid that accumulates in tissues; plan-derived sources of these fatty
acids, such as flaxseed oil or chia seeds, have less benefit than those from cold-water fish, because
of differences in how the human body processes these nutrients; for individuals unwilling or unable
to consume fish or fish-oil supplements, some products made from yeast or algae are high quality;
and it is difficult to be certain of the amount of omega-3 fatty acids in farm-raised fish, since these
fish require dietary omega-3 supplementation.
“We still believe the evidence is strong that the EPA and DHA content in heart tissues and blood is
important to health and to the prevention of cardiovascular disease," Jump said. “To meet the
current recommendations for primary prevention of cardiovascular disease, individuals are advised
to consume 200-300 milligrams of combined EPA and DHA per day."


Flaxseed Significantly Lowers Blood Pressure
November 29, 2012 Food Product Design
Adding flaxseed to the diet of patients with hypertension helps significantly lower blood pressure
and may help reduce their incidence of heart attack and stroke by 50%, according to new research
presented at the American Heart Association 2012 Scientific Sessions.
Researchers at St. Boniface Hospital studied 110 hypertensive patients with peripheral artery
disease (PAD), which is strongly associated with high blood pressure. They sought to determine if
adding 30 grams of milled flaxseed each day for six months would lower blood pressure, and
compared their findings to a similar group of people who added a placebo to their diets. The
flaxseed was provided by Glanbia Nutritionals.
In the flaxseed group, systolic blood pressure dropped an average 15 mm Hg and diastolic blood
pressure fell an average 8 mm Hg. In the placebo group, systolic blood pressure increased slightly
while diastolic blood pressure remained steady. The flaxseed group had notable increases in a
healthy type of fatty acid, alpha linolenic acid, and a potent antioxidant called enterolactone. The
placebo group had no such changes.
“These anti-hypertensive effects of flaxseed are amongs the most potent ever observed," said Dr.
Grant Pierce, leader of the study and Executive Director of Research at St. Boniface Hospital. “The
change in blood pressure from flaxseed could result in about a 50% reduction of strokes and 30%
less heart attacks."

Potassium citrate may increase bone density
A study published in The Journal of Clinical Endocrinology & Metabolism shows that treatment with
potassium citrate may increase bone mineral density and improve bone microarchitecture in
healthy elderly people.
In the randomized, double-blind, placebo-controlled study, 201 elderly men and women (ages 65+)
with normal baseline bone mineral density received either 60 milliequivalent/day (mEq/d) of
Jungbunzlauer’s alkalizing tripotassium citrate (TPC) or placebo over 24 months. Both groups were
supplemented with 500 mg calcium and 400 IU vitamin D3. The researcher’s objective was to
assess the applicability of TPC and its effect on bones in the context of its ability to neutralize the
acid load imposed by the modern Western diet.
After 24 months, the researchers found that taking TPC increased the bone mineral density of the
lumbar spine (+1.7%). In addition, there were increases of trabecular densities in both radii and
both tibiae, and decrease of fracture prediction score.
The authors conclude that TPC “… administered in a background of vitamin D and calcium
supplements is well tolerated and constitutes an inexpensive intervention to increase bone mineral
density and to improve bone microarchitecture in healthy elderly people with normal bone mass.”
IFT Weekly Newsletter December 5, 2012


Rice Bran May Have Chemopreventive Effect
December 6, 2012 Food Product Design
FORT COLLINS, Colo.—Emerging evidence suggests that dietary rice bran may have beneficial
effects against several types of cancer, such as breast, lung, liver and colorectal cancer. The
chemopreventive potential has been related to the bioactive phytochemicals present in the bran
portion of the rice, according to a new study published in the journal Advances in Nutrition.
Researchers at the University of Colorado Cancer Center found there is a delicate balance of
bioactive components in rice bran that together show anti-cancer activity, including the ability to
inhibit cell proliferation, alter cell cycle progression and initiate the programmed cell death known
as apoptosis in malignant cells. The researchers showed that bioactive rice bran derived small
molecules include, but are not limited to, polyphenolics, ferulic acid, tricin, β-sitosterol, γ-oryzanol,
tocotrienols/tocopherols and phytic acid.
“We’re working now to tease apart the ratios of these active molecules required for bioactivity and
mechanisms. Previous attempts to isolate one or another compound have been largely unsuccessful
and so it looks now as if rather than any one compound giving rice bran its chemopreventive
powers, it’s the synergistic activity of multiple components in the whole food that should be
studied," the said.
Work with cancer cell lines and animal models shows that the bioactive components of rice bran act
not only within cancer cells but around the cells to create conditions in the surrounding tissues that
promote the function of healthy cells, while inhibiting the function of cancer cells. This tissue
microenvironment activity includes mediating chronic inflammation that provides a ripe landscape
for cancer.
The researchers are evaluating how rice bran may also help to promote an anti-cancer immune
response and modulate gut microbiota metabolism for protection against cancer.
“There are well over 100,000 varieties of rice in the world, many with their own unique mix of
bioactive components and so one major challenge is to discover the optimal composition for
chemoprevention. Another challenge is ensuring that people consistently receive the required daily
intake amount or ‘dose’ needed to demonstrate these chemo-protective effects. That said, rice is an
accessible, low-cost food in most places of the world, and so work with rice bran as a dietary
chemopreventive agent has the potential to impact a significant portion of the world’s population,"
they said.
Current fiber intakes are alarmingly low, with less than 3% of all Americans meeting recommended
intakes. Many nutrition authorities believe adding fiber ingredients to commonly consumed foods
will help Americans bridge the fiber gap without adding significant calories to the diet.

Cinnamon may reduce blood sugar levels after eating
A study published in the Journal of the Academy of Nutrition and Dietetics shows that adding
cinnamon to hot farina cereal may reduce blood glucose levels in healthy normal-weight and obese
adults. Researchers at Ball State University found that the addition of 6 g of cinnamon (about 2.5
teaspoons) to the cereal reduced blood glucose concentration by 24% during a 2-hr period after
eating.

In this randomized, crossover study, 30 men and women, ages 18–30, were given one of two test
meals: plain hot cereal or hot cereal with cinnamon. Participants were tested two times, receiving
each breakfast once. Blood samples were taken seven times over a 2-hr period after the start of the
meal. The addition of cinnamon to the cereal helped to flatten the glycemic response and reduce
fluctuations in blood glucose in both the normal weight and obese study participants during the
time following the meal.
Critical questions for future research, the authors wrote, are whether the reduction of blood
glucose is maintained with long-term cinnamon supplementation and, if so, whether the reduction
can delay or prevent the development of type 2 diabetes. They conclude that cinnamon “may offer
nutrition and dietetics practitioners and their clients a unique botanical-based preventive approach
to modify blood glucose.”
IFT Weekly Newsletter December 12, 2012

Vitamin K may strengthen bones
A study published in Proceedings of the National Academy of Sciences shows that the littleunderstood protein osteocalcin may play a significant role in bone strength.
Funded by the U.S. National Institutes of Health, the study details how fractures in healthy bones
begin with the creation of incredibly tiny holes, each measuring only about 500 atoms in diameter,
within the bone’s mineral structure. In the case of a slip, trip, or fall, the force of the impact on a
bone physically deforms a pair of joined proteins, osteopontin and osteocalcin, and results in the
formation of nanoscale holes. These holes, called dilatational bands, function as a natural defense
mechanism, and help to prevent further damage to the surrounding bone. However, if the force of
the impact is too great—or if the bone is lacking osteopontin, osteocalcin, or both—the bone will
crack and fracture.
“This study is important because it implicates, for the first time, the role of osteocalcin in giving
bone the ability to resist fracture,” said Deepak Vashishth, Head of the Dept. of Biomedical
Engineering at Rensselaer Polytechnic Institute. “Since osteocalcin is always the point of fracture,
we believe that strengthening it could lead to a strengthening of the overall bone.”
Now that osteocalcin is known to participate in bone fracture, new strategies for strengthening the
bond between osteocalin and osteopontin can be investigated, Vashishth said. Augmenting the
body’s natural supply of osteocalcin, for example, could be one possible strategy for treating
osteoporosis and other conditions leading to increased fracture risk. Osteocalin must be in its
carboxylated form to get absorbed into bone, and the protein is carboxylated by vitamin K.
Vashishth said future studies could investigate the relation between vitamin K intake, osteocalcin,
and bone strength.
“Currently, all of the advice for treating osteoporosis is related to calcium. We believe there’s more
to the story than just calcium, and the results of this new study raise an important question about
vitamin K. Leafy green vegetables are the best source of vitamin K—wouldn’t it be great if eating
spinach and broccoli was not only healthy, but also good for your bones? We plan to investigate this
link in future,” said Vashisth.
IFT Weekly Newsletter December 12, 2012


Grilled, seared foods may contribute to age-related diseases
A study published in the Journal of Biological Chemistry shows that chemicals in charred, seared,
and fried foods may over time kick-start the body’s ability to add new fat cells and increase the risk
of age-related diseases. Over time, the human body shuts down the ability of young fat cells to
mature and accumulate lipids. But, according to the researchers, grilling, searing, and frying create
glycated proteins, which result from proteins chemically bonding with sugar.
“When you put proteins and sugars together at high temperatures, there is a chemical reaction, and
that creates flavor and texture, which we think of as good things,” said Kee-Hong Kim, Assistant
Professor of Food Science at Purdue University. “Research suggests that these glycated proteins are
involved in age-related diseases like cardiovascular disease.”
Kim wanted to see whether glycated proteins affect the speed at which precursor, or immature, fat
cells turn into mature fat cells. Using a cell culture, Kim saw no change in how quickly those
immature cells accumulated lipids, which is stored as fat in cells, but he did notice something else.
“Older animals don’t generally accumulate new fat cells. Those precursor cells lose their ability to
become mature as we age,” said Kim. “But when exposed to glycated proteins, immature fat cells
started to differentiate and accumulate lipids like they would in a younger animal. When we
continuously consume glycated proteins, we might turn on the ability of precursor cells to mature.”
Kim found that the byproducts of glycated proteins—advanced glycation end products (AGEs)—
interfere with cellular processes that should kill immature fat cells in older animals. That means
those animals, or people, may accumulate more fat cells than they should, and those cells store
compounds that can lead to inflammation and certain types of diseases. AGEs interact with a
protein called p53, which usually begins cell death and aging programs for immature fat cells. With
p53 disrupted, the immature fat cells survive and can accumulate lipids.
Kim believes glycated proteins may be a factor in obesity and a number of chronic illnesses such as
diabetes, cardiovascular disease, and some types of cancer. Next, he plans on confirming his
findings in an animal model.
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Low Iron Linked To Behaviour Problems In Kids
December 14, 2012 Food Product Design
Supplementing iron into the diets of low birth weight infants significantly reduced the prevalence of
behavioural and emotional problems as toddlers compared to those infants who did not take iron,
according to a new study published in the journal Pediatrics. The findings suggest a causal relation
between infant iron deficiency and later behavioural problems.
Researchers at Umeå University noted low birth weight infants are at increased risk of cognitive
and behavioural problems and at risk for iron deficiency, which is associated with impaired
neurodevelopment. Therefore, they conducted a randomized controlled trial in 285 marginally low
birth weight infants (2,000 to 2,500 g) infants received who received 0, 1, or 2 mg/kg/day of iron
supplements from six weeks to six months of age. At 3.5 years of age, these infants and 95 normal
birth weight controls were assessed with a psychometric test (Wechsler Preschool and Primary
Scale of Intelligence) and a questionnaire of behavioural problems (Child Behaviour Checklist;
CBCL). CBCL measures maladaptive behavioural and emotional problems in children, such

as internalizing (i.e., anxious, depressive and overcontrolled) and externalizing (i.e., aggressive,
hyperactive, noncompliant and undercontrolled) behaviours.
Children who received the supplement had better CBCL scores, indicating fewer behavioural
problems. Almost 13% of the children who received no iron had scored a above the U.S. subclinical
compared to 2.9% and 2.7% in 1-mg and 2-mg groups, respectively. The researchers found no
significant differences in IQ between the groups.

KIDS’ SALT INTAKE LINKED TO OBESITY RISK
December 11, 2012 Food Product Design
Children who consume high amounts of salt are likely to consume more sugary beverages, putting
them at risk of unhealthy weight gain and obesity, according to a new study published online in the
journal Pediatrics.
Researchers at Deakin University’s Centre for Physical Activity and Nutrition Research analyzed
data from the 2007 Australian National Children’s Nutrition and Physical Activity Survey, which
collected diet and physical activity information from 4,283 children aged 2 to 16 years. The
researchers looked at the children’s consumption of dietary salt, fluids and sugar sweetened drinks.
They found 62% reported consuming sugar sweetened drinks. In this group, children who
consumed more salt consumed more fluid and in particular more sugar-sweetened drinks. Children
who consumed more than one sugary drink per day were 34% more likely to be overweight or
obese. They also found that for every 1 gram of salt consumed per day, the children drank 46 grams
more fluid, with those who reported consuming sugar sweetened drinks drinking 17 grams more
for every one gram of salt.
Previous Deakin research has shown children are eating around 6 grams of salt a day or four times
more than is recommended. The researchers said, together with the results of this new study, it is
becoming even more clear that there is a need to keep a closer eye on how much salt our children
eat to help ensure they lead long and healthy lives.
“High salt diets not only put children at risk of serious long-term health problems, such as
developing high blood pressure later in life which is a major cause of stroke and heart disease, they
are likely to be contributing to the rates of overweight and obesity," they said.

MIND GAMES: DIETING AFFECTS NEUROCHEMISTRY
December 18, 2012 Food Product Design
Dieting is often stressful, but researchers at the University of Montreal say a change in diet can
bring on feelings similar to those experienced during drug withdrawal.
“By working with mice, whose brains are in many ways comparable to our own, we discovered that
the neurochemistry of the animals who had been fed a high fat, sugary diet were different from
those who had been fed a healthy diet," says Dr. Stephanie Fulton.“The chemicals changed by the

diet are associated with depression. A change of diet then causes withdrawal symptoms and a
greater sensitivity to stressful situations, launching a vicious cycle of poor eating."
For the six-week study, one group of mice was fed a low-fat diet, and a second group was fed a highfat diet. Both groups' behavior was monitored throughout. Fat represented 11% of the calories in
the low-fat diet and 58% in the high-fat diet, causing the waist size in the latter group to increase by
11%.
Mice that had been fed the higher-fat diet exhibited signs of being anxious, such as an avoidance of
open areas. Moreover, their brains were physically altered by their experiences.
"These findings challenge our understanding of the relationship between diet, the body and the
mind," Fulton says. "It is food for thought about how we might support people psychologically as
they strive to adopt healthy eating habits, regardless of their current corpulence."

HEALTHY FOODS HELP EASE ASTHMA SYMPTOMS
December 14, 2012 Food Product Design
TAIPEI, Taiwan—Probiotics, fish oil, and fruit and vegetable concentrate may help ease respiratory
problems in asthmatic children, according to a new study published in the British Journal of
Nutrition.
Observational studies have found negative associations between fruit, vegetable and fish
consumption and risk of asthma. Experimental studies also have shown that probiotics can
modulate the immune system; however, each dietary component exhibits a modest effect.
Researchers from the National Taiwan University investigated the joint effect of multiple beneficial
dietary components on asthma.
For the 16-week school-based double-blind placebo-controlled randomized trial, the supplement
group received fruit plus vegetable concentrate, fish oil and probiotics, while the control group
received placebos. A total of 192 asthmatic children aged 10 to 12 years were recruited from
elementary schools in metropolitan Taipei.
After eight and 16 weeks, compared with the placebo group, the supplement group showed
significant improvement in pulmonary function parameters including capacity, volume and volume
to capacity ratio. The children who took supplement used fewer short-acting inhaled
bronchodilators and inhaled corticosteroids.
However, the Pediatric Asthma Quality of Life Questionnaire (PAQLQ) score and the Childhood
Asthma Control Test score were not significantly different between the two groups, possibly
because the majority of the children were treated routinely.
The researchers concluded that the present study supports an adjuvant intervention with a
combination of fruit, vegetable, fish and probiotic foods.

Obesity tops hunger as global health crisis
According to a report published in The Lancet, obesity may be a bigger health crisis globally than
hunger, and the leading cause of disabilities around the world.

Nearly 500 researchers from 50 countries compared health data from 1990 through 2010 for the
Global Burden of Disease report, revealing what they call a massive shift in global health trends.
“We discovered that there’s been a huge shift in mortality. Kids who used to die from infectious
disease are now doing extremely well with immunization,” said Ali Mokdad, co-author of the study
and Professor of Global Health at the Institute for Health Metrics and Evaluation at the University of
Washington, which led the collaborative project. “However, the world is now obese and we’re
seeing the impact of that.”
The report revealed that every country, with the exception of those in sub-Saharan Africa, faces
alarming obesity rates—an increase of 82% globally in the past two decades. Middle Eastern
countries are more obese than ever, seeing a 100% increase since 1990. The health burden from
high body mass indexes now exceeds that due to hunger, according to the report. And for the first
time, noncommunicable diseases like diabetes, stroke, and heart disease top the list of leading
causes of years spent sick or injured.
People are living longer than projected in 1990—on average, 10.7 more years for men, and 12.6
more years for women. But for many of them, the quality of life during those years is not good. On
average, people are plagued by illness or pain during the last 14 years of life, according to the study.
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Antioxidant cookies may be possible with grape seed extract
A study published in the Journal of Food Science shows that it may be possible to create cookies
enriched with antioxidants from grape seeds that taste good and have an antioxidant level about 10
times higher than a regular cookie. Grape seed extracts are rich in antioxidants, which have been
associated with beneficial effects on human health such as prevention of cardiovascular diseases
and cancer. However, they have two disadvantages when used as food ingredients: a bitter and
astringent flavor and instability to heat. To overcome these drawbacks, microencapsulation, a
technique in which an ingredient (in this case the grape seed antioxidants) are covered by a
mixture of compounds on a microscopic scale, protects the grape seeds antioxidants from the
changes caused by heat and can mask their flavor.
The researchers evaluated four types of cookies (control, enriched with bulk grape seed extract,
and enriched with two different microencapsulated grape seed extracts) using instrumental
analyses, a sensory trained panel using the quantitative descriptive analysis methodology, and a
consumer acceptance test that included a usage and attitude survey. The addition of grape seed
extract resulted in darker brown cookies; microencapsulation partially masked the color that the
grape seed extract conferred to the cookies. The cookies with the microencapsulated grape seed
extract showed a significant higher antioxidant activity, possibly due to the microencapsulation
reducing the grape seed extract heat degradation. The sensory trained panelists found the enriched
cookies to be more astringent and with aromas and flavors similar to whole grains flours. However,
the consumers rated the control cookie and one grape seed extract encapsulated cookie having
about the same taste and liking. When provided with information, nearly 60% of consumers stated
that they were willing to purchase cookies enriched with antioxidants.
This study suggests there is an opportunity to further investigate incorporating antioxidants
microcapsules into baked products without affecting consumers’ likability. In addition, there could
be a bigger potential market for enriched cookies with antioxidants if consumers are educated on
the health benefits of antioxidants.
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Beet juice may lower blood pressure
A study published in Nutrition Journal shows that drinking a glass of beet juice may lower blood
pressure. Previous studies have shown that beet juice, also known as beetroot juice, can lower
blood pressure in a laboratory setting. But researchers say this is the first study to look at the
effects of adding beet juice to a healthy person’s diet without making any other diet or lifestyle
changes.
In the study, 15 men and 15 women drank either 17.6-oz of a beet juice beverage containing 500 g
of beetroot and apple juice, or a placebo juice. The participants had their blood pressure measured
at baseline and at least hourly for 24 hrs following juice consumption using an ambulatory blood
pressure monitor. In addition, they remained at the clinic for 1 hr before resuming normal nonstrenuous daily activities. The same procedure was repeated two weeks later, with those who
drank the placebo on the first round receiving beetroot juice on the second.
The researchers found that drinking beet juice showed a trend to lower systolic blood pressure by
an average of 4–5 points after only 6 hrs for both men and women. Interestingly, when researchers
limited their analysis to men only, they found a significant reduction of about 4.7 points among
those who drank the beetroot juice.
Researchers theorize that it’s the high concentration of nitrates in beets that are responsible for the
benefits. Nitrates from dietary sources like beets and leafy green vegetables are converted to nitric
oxide within the body. The nitric oxide then relaxes blood vessels and dilates them, which helps the
blood flow more easily and lowers blood pressure.
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Resveratrol on the rise in foods, beverages
According to Innova Market Insights, awareness of resveratrol and its potential health benefits is
relatively long-established, but with increasing consumer interest in health and the growing body
of research being carried out into its role and efficacy, its use is starting to move out of the specialist
dietetic market and more into the mainstream. Resveratrol is an antioxidant that is claimed to help
prevent the free radical damage that can lead to the premature aging of cells and has been linked
with an anti-cancer effect, cardiovascular health, and healthy inflammatory processes. It is found
naturally in peanuts, mulberries, grapes, Japanese knotweed (Polygonumcuspidatum), and red wine
(from grape skins).
Innova has recorded global launches of food and drinks products containing resveratrol for several
years. Launches rose consistently between 2000 and 2010, with particularly strong activity in 2009
and 2010 as products other than supplements started to appear in greater numbers. This was
particularly so in the United States, where interest was boosted by introduction of a number of
branded resveratrol ingredient blends. While the actual number of launches featuring resveratrol
recorded globally fell back in 2011 and appeared relatively static in 2012 to date, the share taken
by supplements has also fallen, from about 90% in 2009 to 80% in 2012.
Supplement launches with resveratrol have continued and become more widespread and
sophisticated, often including other ingredients and targeted at different consumer groups and
health requirements. Activity in non-supplement lines tended, at least initially, to focus on
beverages, confectionery, and snacks, using the natural presence of resveratrol in key ingredients
such as grape skins, cocoa powder, and peanuts, respectively. As a result, early launches included
wine and chocolate, both marketed on their high resveratrol contents.
The U.S. beverages market has probably seen the most activity in terms of food and beverage
introductions highlighting resveratrol content. The Genesis Today Pomegranate Berry Boost line

was replaced with Pomegranate & Berries with Resveratrol in 2012, with other recent launch
activity recorded by Innova Market Insights including Genso Heart Juice with cardio-protective
ingredients, including resveratrol. An interesting hot beverage launch was Republic of Tea’s Get
Young No. 19, an herb tea for longevity featuring ingredients such as organic rooibos and maqui
berries, as well as resveratrol. The U.S. also saw its first resveratrol-fortified chewing gum in 2012,
with Cheiron’s Heart Strong Gum, claiming to have 40 times more resveratrol than a glass of red
wine.
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Drinking orange juice may lower obesity rates
A study published in Nutrition Journal shows that adults who drink 100% orange juice may have
better overall diet quality, higher intake of key nutrients, and less risk of being overweight than
adults who don’t drink orange juice.
As part of the study, researchers analyzed data from the 2003–2006 National Health and Nutrition
Examination Survey (NHANES) and reported that 8,861 adults ages 19+ who consumed 100%
orange juice tended to have significantly better Healthy Eating Index scores (a measure of diet
quality that assesses conformance to federal dietary guidance) as well as greater intake of several
key nutrients, including vitamin C, potassium, magnesium, folate, and vitamin A, than those who
didn’t consume 100% orange juice.
The study also reported that compared to non-consumers, consumption of 100% orange juice was
associated with a lower mean body mass index (BMI) and a 21% reduction in the risk of obesity in
men and women. In addition, male consumers of 100% orange juice had a 36% reduced risk of
metabolic syndrome.
The researchers concluded that “moderate consumption of 100% orange juice should be
encouraged to help individuals meet the USDA daily recommendation for fruit intake and as a
component of a healthy diet.”
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5 foods that fight high cholesterol
It’s easy to eat your way to an alarmingly high cholesterol level. The reverse is true too — changing
what you eat can lower your cholesterol and improve the armada of fats floating through your
bloodstream. Fresh fruits and vegetables, whole grains, and “good fats” are all part of a hearthealthy diet. But some foods are particularly good at helping bring down cholesterol.
How? Some cholesterol-lowering foods deliver a good dose of soluble fiber, which binds cholesterol
and its precursors in the digestive system and drags them out of the body before they get into
circulation. Others provide polyunsaturated fats, which directly lower LDL. And those with plant
sterols and stanols keep the body from absorbing cholesterol. Here are 5 of those foods:
1. Oats. An easy way to start lowering cholesterol is to choose oatmeal or a cold oat-based cereal like
Cheerios for breakfast. It gives you 1 to 2 grams of soluble fiber. Add a banana or some strawberries
for another half-gram.
2. Beans. Beans are especially rich in soluble fiber. They also take a while for the body to digest,
meaning you feel full for longer after a meal. That’s one reason beans are a useful food for folks

trying to lose weight. With so many choices — from navy and kidney beans to lentils, garbanzos,
black-eyed peas, and beyond — and so many ways to prepare them, beans are a very versatile food.
3. Nuts. A bushel of studies shows that eating almonds, walnuts, peanuts, and other nuts is good for
the heart. Eating 2 ounces of nuts a day can slightly lower LDL, on the order of 5%. Nuts have
additional nutrients that protect the heart in other ways.
4. Foods fortified with sterols and stanols. Sterols and stanols extracted from plants gum up the
body’s ability to absorb cholesterol from food. Companies are adding them to foods ranging from
margarine and granola bars to orange juice and chocolate. They’re also available as supplements.
Getting 2 grams of plant sterols or stanols a day can lower LDL cholesterol by about 10%.
5. Fatty fish. Eating fish two or three times a week can lower LDL in two ways: by replacing meat,
which has LDL-boosting saturated fats, and by delivering LDL-lowering omega-3 fats. Omega-3s
reduce triglycerides in the bloodstream and also protect the heart by helping prevent the onset of
abnormal heart rhythms.
But stay away from…
As you consider eating more of the foods that can help dial down cholesterol, keep in mind that
avoiding certain foods can improve your results. To keep cholesterol levels where you want them to
be, limit intake of:
Saturated fats. The saturated fats found in red meat, milk and other dairy foods, and coconut and
palm oils directly boost LDL. So one way to lower your LDL is to cut back on saturated fat. Try
substituting extra-lean ground beef for regular; low-fat or skim milk for whole milk; olive oil or a
vegetable-oil margarine for butter; baked fish or chicken for fried.
Trans fats. Trans fats are a byproduct of the chemical reaction that turns liquid vegetable oil into
solid margarine or shortening and that prevents liquid vegetable oils from turning rancid. Trans
fats boost LDL as much as saturated fats do. They also lower protective HDL, rev up inflammation,
and increase the tendency for blood clots to form inside blood vessels. Although trans fats were
once ubiquitous in prepared foods, many companies now use trans-free alternatives. Some
restaurants and fast-food chains have yet to make the switch.
Health Beat, Harvard Medical School December 22, 2012

A New, Super-Nutritious Puffed Rice for Breakfast Cereals and Snacks
Dec. 19, 2012 Science Daily
A new process for blowing up grains of rice produces a super-nutritious form of puffed rice, with
three times more protein and a rich endowment of other nutrients that make it ideal for breakfast
cereals, snack foods and nutrient bars for school lunch programs, scientists are reporting.
Their study appears in ACS' Journal of Agricultural and Food Chemistry.
Syed S.H. Rizvi and colleagues explain that commercial puffed rice is made by steam extrusion. An
extruder squeezes rice flour mixed with water through a narrow opening at high temperature and
pressure. On exiting the nozzle, the rice puffs up as steam expands and escapes. The process,
however, can destroy heat-sensitive nutrients. The scientists looked for a way to avoid that loss and
enrich rice with protein and other nutrients during the puffing process. They turned to a process
that uses supercritical carbon dioxide, which has been used for making decaffeinated coffee and in
other applications.

The scientists describe using the process to make puffed rice with three times more protein and
eight times more dietary fiber than commercial puffed rice. It also contains calcium, iron, zinc and
other nutrients that conventional puffed rice lacks. Their puffed rice was crispier than commercial
products, giving it a better taste and crunch.
The new rice is "ideally suited for consumption as breakfast cereals, snack food and as part of
nutrition bars for school lunch programs," the report states. "The balanced nutritional profile and
use of staple crop byproducts such as broken rice makes these expanded crisps unique to the
marketplace."

Critical Need for Iodine Supplements During Pregnancy and While Nursing
Dec. 18, 2012 Science Daily
A viewpoint in this week's Journal of the American Medical Association (JAMA) discusses the issue of
iodine deficiency in pregnant women in the U.S. and the potential negative health implications for
both mothers and their children from this deficiency.
Alex Stagnaro-Green, MD, MHPE, professor of medicine and professor of obstetrics and gynecology
at the George Washington University (GW) School of Medicine and Health Sciences (SMHS), is the
paper's lead author. Elizabeth Pearce, MD, MSc, associate professor of medicine at Boston
University School of Medicine (BUSM), serves as co-author on the paper. The authors hope to start a
conversation in the healthcare community on how to better protect the health of mothers and their
children.
"Iodine levels in the US have been decreasing, which has the potential to negatively impact the
mother and unborn child," said Stagnaro-Green. "It's time for all healthcare professionals to make
sure that every pregnant and breast-feeding woman gets supplemental iodine during pregnancy
and while they are breast-feeding."
Iodine, which is not naturally made in the human body, must be consumed through foods rich in the
element or through supplements. Iodine is required for the production of thyroid hormone, and
adequate thyroid hormone levels are critical for normal fetal neurodevelopment. National and
international health organizations currently recommend that pregnant women take at least 150 µg
of potassium iodide daily.
"There is concern that even mild iodine deficiency in pregnant women could lead to children with
lower IQ's," said Pearce. Iodine deficiency remains the leading cause of preventable mental
retardation worldwide. Other risks of iodine deficiency include maternal and fetalgoiter and
increased pregnancy loss and infant mortality. Guidelines from the American Thyroid Association,
Endocrine Society and Teratology Society have recommended daily iodine supplements for women
in the U.S. who are pregnant, lactating or planning a pregnancy. However, these recommendations
have not been widely adopted and many prenatal multivitamins sold do not contain iodine.
Previous studies have shown that approximately only 20 percent of women in the U.S. take
supplements with iodine.
"It is imperative that collaborations develop among health care providers and the pharmaceutical
industry to ensure that all prenatal vitamins contain at least 150 µg of iodine," said Pearce.
Dr.Stagnaro-Green recommends that, "every prenatal vitamin in the US should have iodine
supplementation."


Combo-Snacks of Cheese and Vegetables Cut Kids Calories, Study Suggests
Dec. 17, 2012 Science Daily
Almost everyone is familiar with the alarming trend of childhood obesity. 32% of U.S. children are
overweight or obese according to the National Health and Nutrition Examination Survey. One of the
many factors leading to the obesity epidemic is increased snacking in children.
Today children eat around three snacks daily while thirty years ago they ate only one. Parents want
to ensure that their children snack healthfully, but restricting or limiting children's snacking can
backfire. Children in homes where parents carefully regulate snacking were found to eat more
unhealthy snacks in an unregulated environment than children with less restrictive parents.
Researchers Brian Wansink, Ph.D., Mitsuru Shimizu, Ph.D., and Adam Brumberg set out to discover
whether certain types of snacks would lead children to feel full while consuming fewer calories. 201
students in the third through sixth grade were given either a plate of potato chips, a plate of
vegetables, a plate of cheese, or a plate of vegetables and cheese while watching some of their
favorite afterschool cartoons. They were asked about their fullness at the beginning of the
experiment, after watching one episode of a cartoon, and again after watching a second episode of a
cartoon.
Healthy Snacks for Kids
Children who ate the vegetable and cheese snack plate needed significantly fewer calories than the
children who ate the plate of potato chips to achieve satiety. Further, children from lowinvolvement families (families which spent less time eating meals together or interacting with each
other while eating) ate more potato chips than other children when given potato chips to snack on.
However, children from low-involvement families and overweight children showed the greatest
reduction in the amount of calories consumed when eating the cheese and vegetable snack instead
of potato chips. Overweight and obese children ate 76% fewer calories when they were given the
cheese and vegetable snack while other children averaged a 60% reduction in calories eaten. Both
groups reported being as full when eating the Cheese and veggie snack as they did when eating
chips.
Use these results to help your child eat fewer calories when snacking, try:
• Having more nutritious snacks available instead of eliminating snacking
• Substituting a healthier snack like veggies and cheese in place of chips on a regular basis
• Offering smaller quantities of a variety of healthy snacks (multiple kinds of vegetables or fruit) on
a plate. Variety tends to stimulate consumption; increasing the healthy options available can lead to
more of them being selected and eaten.
• Encouraging children to be mindful of internal cues and stop eating when they feel full

New Evidence for Epigenetic Effects of Diet On Healthy Aging
Dec. 6, 2012 Science Daily
New research in human volunteers has shown that molecular changes to our genes, known as
epigenetic marks, are driven mainly by aging but are also affected by what we eat.
The study showed that whilst age had the biggest effects on these molecular changes, selenium and
vitamin D status reduced the accumulation of epigenetic changes, and high blood folate and obesity
increased them. These findings support the idea that healthy aging is affected by what we eat.
Researchers from the Institute of Food Research led by Dr Nigel Belshaw, working with Prof John
Mathers and colleagues from Newcastle University, examined the cells lining the gut wall from
volunteers attending colonoscopy clinic. The Institute of Food Research is strategically funded the

Biotechnology and Biological Sciences Research Council and this study was also funded by the Food
Standards Agency.
The study volunteers were free from cancer or inflammatory bowel disease and consumed their
usual diet without any supplements. The researchers looked for specific epigenetic modifications of
the volunteers' genes that have been associated with the earliest signs of the onset of bowel cancer
-- an age-related disease. These epigenetic marks, known as DNA methylation, do not alter the
genetic code but affect whether the genes are turned on or off. These methylation marks are
transmitted when cells divide, and some have been associated with the development of cancer.
The investigators studied the relationship between the occurrence of these epigenetic marks at
genes known to be affected in cancer, and factors including the volunteers' age, sex, body size and
the levels of some nutrients in the volunteers' blood. The biggest influence on gene methylation was
age. This fits with the fact that the biggest risk factor for bowel cancer is age, with risk increasing
exponentially over 50 years old.
The findings, published in the journal Aging Cell, showed that men tended to have a higher
frequency of these epigenetic changes than women, which is consistent with men being at a greater
risk of bowel cancer. Volunteers with higher vitamin D status tended to show lower levels of
methylation, and a similar effect was observed for selenium status. Again, this is consistent with the
known links between higher vitamin D and selenium and reduced bowel cancer risk.
The B vitamin folate is essential for health, but in this study, high folate status was associated with
increased levels of epigenetic changes linked with bowel cancer. These findings are consistent with
some epidemiological studies suggesting that excessive folate intakes may increase risk in some
people. The results of this study showing an association between folate status and epigenetic
changes linked to cancer, together with those from another recent study by Nigel Belshaw's group
showing that, in cells grown in the laboratory, they could be induced by exposure to high levels of
folic acid, emphasise the need for further research on optimal folate status in humans. The
researchers intend to investigate the mechanism for the effect of folate on DNA methylation in a
follow-up study.
Obesity is also a risk factor for bowel cancer. This study found relationships between body size
(height, weight and waist circumference) and epigenetic changes. How excess body weight induces
these epigenetic changes, and the consequences for gut health, are currently being investigated at
IFR and in Newcastle University.
In summary, the results of this study support the hypothesis that aging affects the epigenetic status
of some genes and that these effects can be modulated by diet and body fatness.

Mild Vitamin B12 Deficiency Associated With Accelerated Cognitive Decline
Dec. 5, 2012 Science Daily
Being mildly vitamin B-12 deficient could be an indication that some older adults are at a greater
risk for accelerated cognitive decline, an observational study from researchers at the Jean Mayer
USDA Human Nutrition Research Center on Aging (USDA HNRCA) at Tufts University suggests.
Martha Savaria Morris, Ph.D., an epidemiologist in the Nutrition Epidemiology Program at the
HNRCA at Tufts University, and colleagues examined data from 549 men and women enrolled in a
cohort of the Framingham Heart Study, focusing on scores on the Mini-Mental State Examination
(MMSE), a short list of questions and tasks commonly used to screen for dementia. The subjects
were divided into five groups, based on their vitamin B-12 blood levels.

Being in the two lowest groups was associated with significantly accelerated cognitive decline,
based on an analysis of test scores from 5 MMSE tests given over a period of eight years. The
average age at baseline was 75 years-old.
"Men and women in the second lowest group did not fare any better in terms of cognitive decline
than those with the worst vitamin B-12 blood levels. Over time, their MMSE scores declined just as
rapidly," Morris said. "Rapid neuropsychiatric decline is a well-known consequence of severe
vitamin B-12 deficiency, but our findings suggest that adverse cognitive effects of low vitamin B-12
status may affect a much larger proportion of seniors than previously thought."
In the August 2012 issue of theJournal of the American Geriatrics Society, Morris and colleagues
write that MMSE scores dropped, on average, 0.24 points per year versus an average drop of 0.35
points annually in the two groups with the lowest vitamin B-12 blood levels. The authors observed
an even steeper decline of about 1-point per year in some people in the two lowest groups who also
exhibited high blood levels of folate or took supplements containing its synthetic form, folic acid,
although their models indicate the additional cognitive decline is potentially related to other health
problems in this particular study population.
The subjects in this study were mostly Caucasian women who had earned at least a high school
diploma. The authors said future research might include more diverse populations and explore
whether vitamin B12 status impacts particular cognitive skills, as the MMSE results provide only a
general picture of decline.
"While we emphasize our study does not show causation, our associations raise the concern that
some cognitive decline may be the result of inadequate vitamin B-12 in older adults, for whom
maintaining normal blood levels can be a challenge," said Paul Jacques, D.Sc., the study's senior
author and director of the Nutrition Epidemiology Program.
Animal proteins, such as lean meats, poultry and eggs, are good sources of vitamin B-12. Because
older adults may have a hard time absorbing vitamin B-12 from food, the USDA's 2010 Dietary
Guidelines for Americans recommend that people over 50 years-old incorporate B-12 fortified
foods or supplements in their diets.


Regulatory & Safety News
FDA Increases Allowable Irradiation Doses in Meat, Poultry Products
December 3, 2012 Food Product Design
The U.S. Food and Drug Administration (FDA) announced two final rules increasing the maximum
allowable dosage of irradiation in meat and poultry products became effective Nov. 30, 2012. The
agency has set Dec. 31, 2012, as the final day to submit hearing requests or objections due to the
rules.
For meat products, the agency is amending the food additive regulations to provide for the safe use
of a 4.5 kilogray (kGy) maximum absorbed dose of ionizing radiation to treat unrefrigerated (as
well as refrigerated) uncooked meat, meat byproducts, and certain meat food products to reduce
levels of foodborne pathogens and extend shelf life.
For poultry products, the agency is amending the food additive regulations to increase the
maximum dose of ionizing radiation permitted in the treatment of poultry products to include
specific language intended to clarify the poultry products covered by the regulations, and to remove
the limitation that any packaging used during irradiation of poultry shall not exclude oxygen.Both
rules are in response to petitions filed in 199 by USDA’s Food Safety and Inspection Service (FSIS).

EFSA confirms safety of GM corn
According to Reuters, an initial review by the European Food Safety Authority (EFSA) has found that
a French study linking a type of genetically modified corn to health risks in rats was of insufficient
scientific quality to draw any conclusions on the safety of such crops. In October, researchers at the
University of Caen said rats fed on Monsanto’s NK603 GM corn or exposed to its top-selling
Roundup glyphosate weed killer were at higher risk of suffering tumors, multiple organ damage,
and premature death.
“Considering that the study... has unclear study objectives and given its inadequate design, analysis
and reporting, EFSA finds that it is of insufficient scientific quality for safety assessments,” the
European Food Safety Authority (EFSA) said in a statement on Nov. 29.
Among other criticisms, the panel of EFSA scientists that reviewed the paper said the authors had
failed to establish appropriate control groups as part of the study, and had chosen a strain of rat
that is prone to developing tumors during its normal lifespan. “Therefore, EFSA concludes that the
study as reported does not impact the ongoing re-evaluation of glyphosate and does not see a need
to reopen the existing safety evaluation of maize NK603,” the panel concluded.
The EFSA said it would ask the authors to provide full details of the study’s design and procedures,
ahead of a final review due by the end of November. But the study’s lead author, Gilles-Eric Seralini,
said he would only make further information publicly available if EFSA published all the data from
its 2003 safety assessment of NK603, which concluded that it was as safe as non-GM corn.
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Prevention is Hallmark of FSMA
December 5, 2012 Food Product Design
Several years ago, a series of food contamination outbreaks captured the attention of lawmakers on
Capitol Hill, exposing shortcomings in the U.S. food safety regime and illustrating the need for a
system focused on prevention.
The result was the passage of the Food Safety Modernization Act (FSMA), hailed as the most
sweeping reform to our nation's food safety laws in decades.
The law is about the size of a short novel, a whopping 89 pages and roughly 40,000 words, points
out James William Woodlee, an associate attorney with Kleinfeld, Kaplan and Becker, a firm
concentrating on the regulation of products subject to FDA jurisdiction. But Michael R. Taylor,
FDA's Deputy Commissioner for Foods, has summed up its essence in just a few words.
"It establishes in law a new public health paradigm for the Food and Drug Administration's (FDA's)
food safety program and overhauls for the first time in more than 70 years the basic statutory tools
on which we have relied."
As Woodlee observes, FSMA includes such cornerstone provisions as hazard analysis and riskbased preventative controls and standards for produce safety.
The hazard analysis and risk-based preventative controls, Woodlee notes, impose the following
requirements on food facilities subject to FSMA:
(1) Identify and evaluate known or reasonably known foreseeable hazards that may be associated
with a facility and hazards that may be intentionally introduced, including terrorism acts.
(2) Implement preventative controls to assure identified hazards are minimized or prevented and
that foods are not misbranded or adulterated.
(3) Validate and monitor the effectiveness of such controls.
(4) Establish procedures to fix improperly implemented or designed preventative controls.
(5) Reanalyze such controls due to significant changes and at least every three years otherwise.
(6) Maintain records and a written compliance plan.
As it pertains to standards for produce safety, the risk-based regulations will cover growing,
harvesting, handling and packing of fresh fruit and vegetables, Woodlee observes. FDA must
establish science-based, minimum standards for the safe production and harvesting of fruits and
vegetables, and those standards must consider naturally occurring hazards as well as those that
may be introduced either unintentionally or intentionally.
The actual regulations above, however, haven't been published, and the FDA and White House have
endured heat for missing deadlines imposed under the law. But one lawyer said the deadlines
established under FSMA were unreasonable given the law's broad sweep.


Food Science & Industry News
Sucromalt may help to maintain energy better than glucose
A study published in Nutritional Neuroscience shows that sucromalt, a slowly digestible
carbohydrate, may increase feelings of mental and physical energy over time compared to glucose.
In this cross-over study, 44 healthy adult participants consumed a beverage formulated with either
75 g of sucromalt (test product) or glucose (control product) in the morning. Then they completed a
questionnaire rating their levels of mental and physical energy and fatigue over the next 5 hrs.
Results showed that participants reported greater mental and physical energy, delayed physical
fatigue, and a trend toward less mental fatigue with sucromalt compared to glucose.
The researchers concluded that sucromalt may help reduce the perceived decline in mental and
physical energy and rise in mental and physical fatigue that can occur 4–5 hrs after ingestion of a
high glycemic index beverage. Further research is needed to confirm these findings and to better
understand why sucromalt may be advantageous from a metabolic perspective, beyond its effect on
postprandial glycemic response.
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Expanding Opportunities for Functional Foods Identified
December 3, 2012 Food Product Design
All indications point to increasing market demand for functional and healthy foods as consumers
continue to consider the health benefits of the foods they eat a high priority. In fact, market
research shows that 79% of people in the United States are actually eating healthier—two-thirds of
consumers bought a food or beverage in 2011 for health, 59% for nutritional benefits and 56% for
specific dietary conditions, according to Catherine Adams Hutt, speaking during a Supply Side West
2012 education session, “New Lifestyles, Eating Patterns & Issues Offering Untapped Ops for
Functional Foods."
To tap into the $140B healthy-foods market and the $41B functional-foods market, Adams Hutt
discussed the trends that will influence the market, including specific dietary conditions, specific
nutrients and specific market segments that are showing an upwards trajectory. She said the top
three nutrients consumers are interested in are fiber, vitamin/minerals and calcium, with
antioxidants, protein, omega-3s, probiotics and superfruits also registering positive increases. The
top three conditions consumers are looking to address with nutrition are reduction in cholesterol,
digestive health and an improved immune system. Interest is still high in foods with benefits for
joint/bone health, heart/circulatory health, blood pressure and eye/vision health. Those trends
were generally reflected—though not precisely—in claims on new products introduced in the U.S.,
with digestive/gut health leading the pack, followed by energy/alertness, omega-3,
vitamin/mineral-fortified and heart health.
One of the areas with high potential is snacking, with nutrition bars and granola achieving an 11%
market increase. Nutrition bars fit the functional category quite well as consumers typically
consume them because of their wellness benefits and associated reasons, such as weight control
and protein consumption. In fact, sales of weight products, bar and otherwise, rose 43% in 2011.

Another important category highlighted was breakfast foods, where high-protein foods have
reached “superstar" status. In this area, portability and products designed for kids are key, Adams
Hutt said. Children’s products in general open up an array of opportunities to prevent diseases that
will occur later in life.
While 36% of the U.S. population would rather get their nutrients from food or drink versus
supplements, traditional fortified foods might be a harder sell than what consumers perceive as
natural nutrients in foods. Still, consumers are still making an effort to consume traditional
nutrients, especially calcium, vitamins C and D, omega-3s and fiber. Based on the supplement
market, magnesium may also be an area with enhanced recognition.
Adams Hutt reviewed the scientific and regulatory status of a variety of ingredients and their health
benefits. For example, she discussed flavonols and protein as two areas of heightened consumer
interest. Flavonol research is pointing to circulatory-system benefits and protein's relation to
muscle health, both areas of consumer concern.
In short, the message of the session was that market indicators and consumer demand can provide
a path to successful product development, as long as the science backs up the claims and companies
avoid current market pitfalls.

Fortifying Dairy Beverages With Heart Healthy Omega-3s
November 30, 2012 Food Product Design
Food science researchers at Virginia Tech may have reeled milk into the fish oil delivery system,
showing it is possible to incorporate omega-3 fatty acids into milk and dairy-based beverages in
amounts sufficient to promote heart health, without destroying the milk's taste. The innovation
may be a way to help people who do not eat fish get some of the heart-healthy benefits of fish oil,
according to the study published in the Journal of Dairy Science.
For the study, 25 volunteers evaluated 1-ounce cups of standard 2% milk alongside samples of skim
milk containing 78 parts butter oil to 22 parts fish oil in institutionally approved study conditions.
The study tested four different ratios of butter oil to fish oil in the production of pasteurized, fatty
acid-fortified beverages. The aroma-free formulation delivered 432 milligrams of heart-healthy
fatty acids per cup, close to the 500 milligram daily target for healthy people suggested by a broad
range of health studies. USDA suggests daily consumption of 250 milligrams per day in healthy
adults.
“We couldn't find any aroma differences," said Susan E. Duncan, a professor of food science and
technology in the College of Agriculture and Life Sciences. “We were concerned the fish oil would
undergo a chemical process called oxidation, which would shorten the milk’s shelf life, or the milk
would acquire a cardboard or paint flavor by reacting with the fish oil. It appears we have a product
that is stable, with no chemical taste or smell issues."
Research has shown omega-3 fatty acids are helpful for preventing coronary disease, reducing
inflammation, assisting infant brain development, and maintaining brain function, and currently,
the American Heart Association recommends eating 2 servings of fatty fish per week. However, fish
hasn’t caught on with everyone, making room for new foods and beverages fortified with omega-3s
in an expanding marketplace.

“I think the dairy industry can look at our study and determine whether it is plausible to modify its
products," Duncan said. “I would like to help people who love milk, yogurt and dairy, which have
intrinsic nutritional value, address an additional need in their diets, especially if they don’t like to
eat fish or can’t afford it. One of these dairy servings a day apparently is enough to sustain enough
continuous omega-3 to benefit heart health."

Vegetables Can Boost Enjoyment of Meals
November 29, 2012 Food Product Design
Veggie haters listen up. Did you know vegetables can make you look like a hero and a better cook?
According to a new study published in the journal Public Health Nutrition, smart preparation and
presentation of a vegetable entrée not only enhances enjoyment of a meal, but also boosts a diner’s
perception of the person who prepared it.
Researchers at Cornell University explored the impact that adding a vegetable to the plate has on
perceptions of both the meal and the person who prepared it. With the majority of vegetable
consumption in the American diet taking place at dinner time but only 23% of those meals being
served with a vegetable, the study explored what added psychological motivation to include
vegetables in meals might exist.
The study consisted of two phases. Twenty-two laddering interviews were conducted, followed by a
national survey of 500 American mothers with two or more children under age 18. The survey
asked participants to evaluate meals served either with or without vegetables, as well as a cook
who did or did not include a vegetable with a dinner time meal. Participants also were asked to
choose from a list of 12 attributes, such as “selfish" or “loving", to describe the meal preparer. No
respondent saw both versions of the meal or meal preparer. The survey also asked questions
regarding children’s favorite vegetable.
Participants rating meals that included a vegetable gave significantly higher ratings to dishes such
as chicken, steak and pasta on a variety of dimensions including “tasty" and “loving". Results
showed that meals were favored when a vegetable was included, such as steak versus steak with
broccoli (score of 7.00 as opposed to 8.08), but also received better descriptions such as “loving" for
the same meal (7.00 vs. 7.92). They also chose much more positive descriptors for the meal
preparer that served a vegetable, including much more frequent selection of “thoughtful",
“attentive" and “capable" accompanied by a decrease in the selections of “neglectful", “selfish" and
boring. Overall, vegetables “made the meal" not only in terms of enhancing expectations of the main
dish but in terms of creating a better perception of the cook as well.
The researchers also uncovered a number of interesting insights concerning children’s favorite
vegetables. Most participants easily recalled their children’s favorite vegetable, with over a dozen
different vegetables receiving multiple mentions. Vegetable preference also changed with age;
broccoli was the overall favorite for older children, while carrots and corn topping the list for the
younger kids.

Consuming more fruits, veggies may not increase satiety
A study published in the International Journal of Obesity shows that a diet heavy in fruits and
veggies may not help satiate hunger. In addition, adding fruit juice before meals may actually boost
hunger and weight gain for some.

The researchers began by feeding 34 volunteers a regular lunch of all-you-can-eat macaroni and
cheese. The participants ate an average of 785 or 821 calories of it, depending on the day. When the
same participants started a meal with fresh and dried fruit, then went on to the main course, they
ended up eating 678 calories of lunch, the fruit course included. When they started with fruit juice
instead, the volunteers took in a total of 891 calories.
Eating apples and grapes before lunch helped people feel fuller and eat slightly less than when they
drank an equivalent amount of fruit juice as an appetizer in the experiment. People ate about 400
more calories, on average, during the test day when they started lunch with juice, compared to
when they started with solid fruit.
However, when the researchers provided the volunteers with 400–550 calories of fruits and
vegetables or fruit juice each day for eight weeks, there was no change in how they rated their
hunger or fullness at regular intervals during each test period. The participants gained between 3.5
and 5 lbs when they were given eight weeks of fruit juice to incorporate into their diet. Heavier
participants, in particular, also gained weight when they received extra fresh fruit and vegetables.
The researchers concluded that simply adding fruits and veggies to meet nutritional guidelines may
not be enough to help people stay full and lose weight.
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5 ways to use less salt
Sodium chloride (salt) is essential to the body. The sodium in salt helps transmit nerve impulses
and contract muscle fibers. Working with potassium, it balances fluid levels in in the body. But you
only need a tiny amount of salt to do this, less than one-tenth of a teaspoon. The average American
gets nearly 20 times that much.
The body can generally rid itself of excess sodium. In some people, though, consuming extra sodium
makes the body hold onto water. This increases the amount of fluid flowing through blood vessels,
which can increase blood pressure.
Most of the salt that Americans consume comes from prepared and processed foods. The leading
culprits include snack foods, sandwich meats, smoked and cured meat, canned juices, canned and
dry soups, pizza and other fast foods, and many condiments, relishes, and sauces — for starters. But
enough comes from the salt shaker that it’s worth finding alternatives. Here are 5 ways to cut back
on sodium when cooking or at the table:
1. Use spices and other flavor enhancers. Add flavor to your favorite dishes with spices,
dried and fresh herbs, roots (such as garlic and ginger), citrus, vinegars, and wine. From
black pepper, cinnamon, and turmeric to fresh basil, chili peppers, and lemon juice, these
flavor enhancers create excitement for the palate — and with less sodium.
2. Go nuts for healthy fats in the kitchen. Using the right healthy fats — from roasted nuts
and avocados to olive, canola, soybean, and other oils — can add a rich flavor to foods,
minus the salt.
3. Sear, sauté, and roast. Searing and sautéing foods in a pan builds flavor. Roasting brings
out the natural sweetness of many vegetables and the taste of fish and chicken. If you do

steam or microwave food, perk up these dishes with a finishing drizzle of flavorful oil and a
squeeze of citrus.
4. Get your whole grains from sources other than bread. Even whole-grain bread, while a
healthier choice than white, can contain considerable sodium. And bread contains salt, not
just for flavor but to ensure that the dough rises properly. You can skip that extra salt when
you use whole grains outside of baking. Try a Mediterranean-inspired whole-grain salad
with chopped vegetables, nuts, and legumes, perhaps a small amount of cheese, herbs and
spices, and healthy oils and vinegar or citrus. For breakfast, cook up steel-cut oats, farro, or
other intact whole grains with fresh or dried fruit, and you can skip the toast (and the extra
sodium).
5. Know your seasons, and, even better, your local farmer. Shop for raw ingredients with
maximum natural flavor, thereby avoiding the need to add as much (if any) sodium. Shop
for peak-of-season produce from farmers’ markets and your local supermarket.
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