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E
ffective messaging promoting healthy eating is a
critical strategy that will allow for prevention, and
help control the burden of malnutrition in the

country. It is for this reason the Malaysian Dietary
Guidelines (MDG) were formulated in 1996 and were
revised in both 2010 and 2020 to ensure that all
Malaysians have access to reliable and accurate
nutritional information. The Malaysian Dietary Guidelines
2020 were thoroughly reviewed, taking into consideration
diet-related non-communicable diseases and dietary
patterns of Malaysians from all walks of life.

The Malaysian Dietary Guidelines 2020, intended for
adults aged 18 to 59 years old, provide key messages to
assist healthcare practitioners in guiding Malaysians on
healthy eating practices. It is also an essential resource
for health professionals, academicians, non-government
organisations, and other stakeholders and policymakers
to design practical healthy eating recommendations for
Malaysians. I hope that these MDGs are beneficial in our
effort to curb malnutrition in Malaysia.

I would like to express my heartfelt gratitude and
congratulations to the Malaysian Dietary Guidelines 2020
Technical Working Group members and to those who
have contributed to the development of the MDGs
directly or indirectly.

Khairy Jamaluddin
Minister
Ministry of Health Malaysia

Message by
Minister of Health Malaysia
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D
iet-related non-communicable diseases are an
undeniable consequence of an unhealthy lifestyle.
Apart from sedentary or inactive lifestyles,

unhealthy dietary practices have further aggravated the
problems. The prevalence of these chronic diet-related
diseases is increasing at an alarming rate. The non-
communicable diseases burden forms a public health risk
with a high financial impact and intangible losses due to
decreased productivity. Therefore, it is timely for the
Ministry of Health Malaysia to strengthen the advocacy of
healthy lifestyles, including healthy eating to the
population.

The Malaysian Dietary Guidelines were developed at the
national level to assist health professionals and other
stakeholders in educating the Malaysian population
about healthy eating. Since 1999, this document has
been reviewed periodically to ensure that it continues to
be relevant to the current and future nutritional situation
in the country. The Malaysian Dietary Guidelines was
moulded on from the latest peer-reviewed scientific
evidence to warrant substantiate and effective
recommendations, and it will complement other initiatives
to cultivate healthy eating practices amongst Malaysian
adults.

Therefore, I envisioned the Malaysian Dietary Guidelines
2020 as the main reference in the country for healthy
eating practices. Last but not least, I would like to take
this opportunity to congratulate and convey my gratitude
to those who were involved in the review of the
document, particularly the Malaysian Dietary Guidelines
Technical Working Group members.

YBhg. Tan Sri Dato’ Seri Dr. Noor Hisham Abdullah
Director-General of Health, Malaysia
Ministry of Health Malaysia

Foreword by
Director-General of Health
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Preface by
Deputy Director-General of
Health Malaysia (Public Health)
Malaysia

S
ince the past decades, Malaysia has been
experiencing nutrition transition and lifestyle
changes. These include a change from a

traditional to a more 'westernized' or global diet and
lifestyle. The National Health and Morbidity Survey
(NHMS 2019) showed that about half of the adults
population in Malaysia were obese, with 30.4% and
19.7% being overweight and obese, respectively. There
was also an increase of other diet related non-
communicable diseases such as diabetes and
hypercholesterolemia. This situation is aggravated by the
Covid-19 pandemic which has imposed a significant
economic burden on individuals, families, and nations.

Therefore, the revised Malaysian Dietary Guidelines
2020 focuses on adults which were developed based on
the recommended nutrient intake (RNI, 2017), the latest
nutritional status and scientific evidence. In the Malaysian
Dietary Guidelines 2020, all the 14 key messages, key
recommendations and how to achieve were written by a
group of nutrition experts to ensure appropriate and
meaningful recommendations and achievable to be
practiced.

I do hope that these guidelines would be a valuable
resource for health care, personnel, academicians, non-
government organisations and other stakeholders in
disseminating appropriate nutrition messages. Finally, I
would like to express my heartfelt gratitude to all those
who have been involved in the completion of this
Malaysian Dietary Guidelines 2020.

Datuk Dr. Chong Chee Kheong
Deputy Director General Of Health (Public Health)
Ministry of Health Malaysia
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Preface by
Chairman of Technical Working
Group on Nutritional
Guidelines

I
ndividuals’ dietary behavior are of primary interest to
public health professionals, nutritionists/dietitians and
food industry alike. The impact of what an individual

eat on health outcomes is rarely influenced by any one
eating event or single food. Instead, health outcomes
related to diet are a result of complex combinations of
foods eaten together over time.

Dietary guidelines remain a useful tool in providing
nutrition information and advice for the public that is
credible from a scientific perspective and easy to
understand and follow.

The Malaysian Dietary Guidelines 2020, a revised
version on MDG 2010 comprise of 14 Key messages with
52 key recommendations and how to achieve, prepared
by the Technical Working Group Nutritional Guidelines
provide valuable information to related stakeholders to
help individuals make healthier food choices.

The Technical Working Group are hopeful that the
guidelines will be widely used as a reference and we look
forward for feedback from stakeholders and end users to
help us update and improve the guidelines from time to
time.

I would like to thank members of the Technical Working
Group, the writers, the Focus Discussion Group, the
Editorial team, the Consensus Workshop participants,
the TWG Secretariat and all those who assisted this
valuable document for their hard work and dedication.

Emeritus Prof. Dr. Mohd Ismail Noor
FASc, FIUNS, FCFAM.
Chairman
Technical Working Group Nutritional Guidelines (NCCFN)
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7.1 Terminology

Egg

Egg usually refers to chicken egg but can also
include eggs from other birds, for instance duck
and quail.

Fish

Fish is any aquatic vertebrate animal that is
covered with scales, and equipped with two sets
of paired fins and several unpaired fins. The term
includes all marine and fresh water fishes. It does
not include shellfish.

Legumes

Legumes are plants that belong to the family of
Leguminosae or known as Fabaceae, which
include pulses and lentils. They are in the form of
fruit or seeds of a plant, which are grow within a
pod. Groundnuts or peanuts, and monkey nuts are
classified under legumes although being called as
nuts. Common type of legumes consumed are
baked beans, kidney beans, soya beans, pinto
beans, black-eyed peas or garden peas, and
different color of lentils.

Meat

Meat is defined as skeletal muscle and associated
tissues derived from commonly farmed and/ or
harvested mammals. It includes part of all the
carcass muscle component of animals such as
cattle, sheep, goat, buffalo, deer, pig or rabbit. Meat
ranges from raw fresh cuts to those made using
advanced processing methods. However, it does
not include organs and glands such as liver, kidney,
brain and heart.

Nuts

Nuts are obtained from seeds or fruits of some
plants. Chestnuts and hazelnuts are nuts obtained
from fruits that have a hard shell. Where else
almonds, cashew nuts,walnuts, pistachios, pecans
and Brazil nuts are dried seeds. It is important to
note that not all seeds are nuts but all nuts are
seeds. In botanical term, nuts are referred as fruits
that composed of inedible hard shell and seed that
are generally edible, which explained why many
nuts used in cooking such as almonds, pecans,
walnuts are not classified as nuts in botanical
term.

120 M a l a y s i a n D i e t a r y G u i d e l i n e s 2 0 2 0

77
KEY MESSAGE

CONSUME MODERATE
AMOUNTS OF FISH, MEAT,

POULTRY, EGG, LEGUMES AND
NUTS

Assoc. Prof. Dr. Cheah Whye Lian, Assoc. Prof. Dr. Chin Yit Siew, Assoc. Prof. Dr. Geeta
Appanah, Dr Megan Chong Hueh Zan, Ms. Siti Adibah Abdul Halim

02.LayOut:Layout 1  10/4/21  10:44 AM  Page 120



121M a l a y s i a n D i e t a r y G u i d e l i n e s 2 0 2 0

Poultry

Poultry is defined as domestic fowls which
include chicken, duck, goose, turkey, quail and
other avian foods raised for production of meat. It
excludes egg.

Processed meat

Processed meat refers to meat that has been
transformed through salting, curing, fermentation,
smoking or other processes to enhance flavor or
improve preservation.

Shellfish

Shellfish, any aquatic invertebrate animal having
a shell and belonging to the phylumMollusca (i.e.,
oysters, mussels, scallops and clams), the class
Crustacea (i.e., shrimp, prawn, crab and lobster) or
the phylum Echinodermata (i.e., sea urchins and
sea cucumber).

7.2 Introduction

Protein is needed in the forming of new cells and repairing
of old cells in our body, as part of growth andmaintenance
of human body. In addition, it also forms enzymes and
hormones and provides energy. In situation where supply
of energy from carbohydrate and fats is insufficient,
protein will be used. Protein can be obtained from animal
and plant sources. However, lysine, methionine, cystine,
threonine, tryptophan and leucine are not synthesized by
human body, therefore they have to be consumed through
food. Methionine and lysine are needed for the
endogenous synthesis of carnitine that plays a crucial role
in energy production (Krajcovicova-Kudlackova et al.,
2000). Tryptophan is involved in the production of the
neurotransmitter serotonin.

A protein that provides all essential amino acids and
some non-essential amino acids is considered as
complete protein. Samples of complete protein are meat,
poultry, fish, and eggs. Plant protein on the other hand is
often classified as incomplete protein, with exception of
soy protein. However, if plant protein is consumed
appropriately, it can meet the energy needs. Sources of
plant proteins are legumes, pulses, seeds, nuts, beans and
soy products.

For adults, to achieve optimal health, Malaysian
Recommended Nutrient Intake RNI 2017 (NCCFN, 2017)
has recommended at 1.00 g protein/kg body weight. This
amount was higher than previous recommendation of
0.83 g/kg body weight/day byWHO (2007) because it was
broadly agreed that the previous recommendation may
be sufficient for prevention of deficiency but not for
optimal health.

7.3 Scientific basis

Fish (including shellfish), meat, poultry, eggs, legumes,
and nuts are rich in protein and good source of nutrients
such as iron, zinc, iodine, omega-3 fatty acids and
vitamins (B-group vitamins). All these are important to
maintain good health and functioning of the body.

7.3.1 Fish

Fish is a good source of high-quality proteins. Fish
proteins are notable for its unique amino acids profile and
high biological value (Weichselbaum et al., 2013). Fish is
also a leaner choice of animal protein, having the least
saturated fat than meat and poultry (FAO &WHO, 2010).
Additionally, fish also provides other micronutrients
including iodine, iron, zinc, magnesium, selenium,
potassium, and B vitamins (Fernandes et al., 2012;
Nurnadia et al., 2013; Tørris, Smastuen & Molin, 2018).

Some fish (such as salmon, trout, and herring) are high in
a type of polyunsaturated fatty acids (PUFA) called
“omega-3 fatty acids” or n-3 fatty acids (Calder, 2014).
These fatty acids are critical for brain development and
prevention of allergies in children (Bernstein, Osken &
Ferranti, 2019). Omega-3 fatty acids from fish have been
shown to provide specific health benefits, notably in
relation to cardiovascular health (Chowdhury et al., 2012;
Endo & Arita, 2016, Del Gobbo et al., 2016; Alexander et
al., 2017) as well as supportive roles in cognition and brain
ageing (Raji et al., 2014; Zhang et al., 2016) ).

Small fish consumedwith edible bones such as anchovies
(ikan bilis) are good sources of calcium (Henry et al.,
2016). These can help to contribute to dietary calcium
intake, especially for individuals who do not consume
milk.

7.3.2 Shellfish

Shellfish such as clams, crabs, lobsters, mussels, oysters,
scallops and shrimps are generally low in calories and rich
in lean protein, healthy fats and many micronutrients
(Table 7.1). Most number of shellfish contains omega-3
fatty acids and therefore offer a range of health benefits
including those brain and heart health (Mozaffarian &Wu,
2011). The omega-3 fatty acids found in seafood are
derived from phytoplankton, the small aquatic plant cells
that are a source of food for many aquatic organisms
(USDA, 2018). Shellfish are also rich in iron, magnesium
and vitamin B12 – all of which have essential
contributions in the body (USDA, 2018).
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Table 7.1: Nutrition comparison of 85 gram servings of different types of shellfish

Shellfish Calories (kcal) Protein (grams) Fat (grams)

Shrimp 72 17 0.43

Crayfish 65 14 0.81

Crab 74 15 0.92

Lobster 64 14 0.64

Clams 73 12 0.82

Scallops 59 10 0.42

Oysters 69 8 2.00

Mussels 73 10 1.90

Source: USDA (2018)

Shellfish are most nutritious when steamed, grilled or
baked. Breaded or deep fried shellfish may contain extra
calories, refined carbohydrates, added salt and other
preservatives. Shellfish may contain heavy metals such
as mercury and cadmium, however, it is generally lower
compared to larger fishes.

7.3.3 Lean meat and poultry

Meats and poultry are valuable source of dietary protein
and are considered as complete protein containing all
essential amino acids, which play important role in
growth and development. The bioavailability of its
minerals and vitamins, such as vitamin B12, iron, iodine,
and zinc are high as well (FAO, 2019). Meats and poultry
vary in its’ fat content, and providing little amount of
carbohydrates. Lean meat and poultry does not include
offal such as liver and kidneys, heart, gizzard and visceral
organs.

Lean meat refers to the 100 g of meat that contains less
than 10 g of fat, 4.5 g or less of saturated fats, and less
than 95 mg of cholesterol (USDHHS & USDA, 2015). Based
on FAO (2015), the lean cuts of the meat generally have a
higher composition of water which is more than 70% per
100 g, followed by the protein and lastly the fat
composition. Examples of lean meat and lean poultry
include skinless chicken breast, beef or pork tenderloin,

and skinless turkey breast. Lean meats and lean poultry
may provide important nutrients that body needs when
consumed in recommended amounts in healthy eating
patterns (USDHHS & USDA, 2015). Studies reveals that
consumption of a heart-healthy diet that includes lean red
meat has no detrimental effects on blood lipids and has
shown to reduce major CVD risk factors (McNeill, 2014).

When considering the health outcomes, meat can be
further categorized into either red or white meat. The
classification of the red and white meats are based on
their myoglobin or heme iron concentration,muscle fiber
physiology, lipid profile, fatty acid composition, and
cholesterol content (Cobos & Diaz, 2015; Keeton &
Dikeman, 2017). Some physiological changes in meat
color and texture are in response to an animal’s genetic,
dietary regimen and/ or handling practices prior to
slaughter that can alter the muscle pH endpoint and
result in pale, soft, exudative or dark, firm, dry muscle
(Keeton & Dikeman, 2017). Red meat normally refers to
beef, lamb, and pork based on properties such as red color
before cook, dark color after cook, high myoglobin
content, high lipid, protein and iron content; while white
meat with a higher proportion of white muscle fiber has
lighter colored meat, such as poultry and fish (Seman et
al., 2018). A meta-analysis reported that consumption of
unprocessed “red” meat (beef, lamb, or pork) was not
associated with risk of all-cause mortality (Wang et al.,
2016).

02.LayOut:Layout 1  10/4/21  10:44 AM  Page 122



123M a l a y s i a n D i e t a r y G u i d e l i n e s 2 0 2 0

7.3.4 Processed meat

Processed meat refers to meat that has been transformed
through salting, curing, fermentation, smoking or other
processes to enhance flavor or improve preservation
(IARC, 2015). It also may contain preservatives. Processed
meat include bacon, chicken or fish nugget, red meat
sausage, poultry sausage, luncheon meats (red and white
meat), cold cuts (red and white meat), ham, regular hot
dogs and low fat hot dogs made from poultry.

Preservatives are used in processed meats for food safety,
shelf life and food technology reasons. Sodium nitrite or
potassium nitrite play a key role in the safety of processed
meats. Nitrites, or in slow cured meats sodium or
potassium nitrates which are gradually converted to
nitrites, are the key ingredients in meat cures. They
provide excellent protection against botulism in
processed meats.At the same time their use results in the
characteristic colour and flavour of cured meats. Other
preservatives inhibit the growth of microorganisms. The
sulphites, sources of sulphur dioxide, also inhibit the
growth of microorganisms while retaining the bloom
(fresh colour and appearance) of red meat (NSWFA, 2009)

However, the processed meats and processed poultry are
normally contained high salts, fats and carcinogenic
compounds such as nitrosamines and nitrate (WCRF/
AICR, 2018). Some of these preservatives can have
adverse effects on health. The levels of nitrates and
nitrites in meat are restricted because they can be
converted in the stomach or during high temperature
frying to chemicals understood to cause cancer. Sulphur
dioxide exposure causes breathing difficulties in some
people. Other preservatives can have adverse effects if
consumption limits are exceeded.

Processed meat has been linked to coronary heart disease.
Reports from systematic review and meta-analysis had
concluded that consumption of processed meats has
strong association with higher incidence of coronary
heart disease (Micha et al., 2013)

7.3.5 Eggs

Egg is an important source of protein and relatively less
expensive compared to other animal-derived protein. An
average large egg (50-60 g) contains about 6 grams of
protein, slightly lower protein content than meat. Quality
of egg protein is however excellent. Egg protein is
considered complete as it contains all nine essential
amino acids required by the human body (Miranda et al.,
2015).

Besides protein, eggs are good source of other nutrients
including vitamins A, E and B12, carotenoids (lutein, and
zeaxanthin) and provide substantial amounts of choline,
selenium, iron and zinc (Miranda et al., 2015). Egg yolk is

a rich source of polyunsaturated fatty acids including
palmitic acid, stearic acid and provides variable amount of
n-3 fatty acids (Shinn, Proctor & Baum, 2018). Since
dietary cholesterol from eggs is a minor determinant of
blood cholesterol level and due to its’ high nutritional
value (Kuang et al., 2018; Soliman, 2018), eggs should be
recommended for consumption by all healthy individuals
(Clayton, Fusco & Kern, 2017;Wang,Wong & Kim, 2019).
For healthy adults, egg can be part of their daily intake
although some limitation remains prudent. Thus, for
adults with Type II Diabetes (Fuller et al., 2015; Richard
et al., 2017) ) and dyslipidemia (Shin et al., 2013; Rong et
al., 2013) a healthy diet would be to limit to three eggs per
week (Li et al., 2013; Díez-Espino et al., 2017).

7.3.6 Legumes

Besides animal protein, plant protein such as legumes are
generally good source of good quality protein with 20-45%
protein and generally rich in the essential amino acid
lysine (Maphosa & Jideani, 2017). However, except for soy
protein, legumes are considered to be an incomplete
source of protein because they are low in essential
sulphur-containing amino acids (SCAA), methionine,
cysteine, cystine and tryptophan (Kouris-Blazos & Belski,
2016).

Legumes are generally low in fat (with ±5% energy from
fat, with exception of peanuts, chickpeas and soybeans),
high in dietary fibre (5-37%), almost free of saturated fats,
contain no cholesterol and have about twice the protein
content of cereal grains, and with low glycemic index
rating (Leonard, 2012; Messina, 2016; Kouris-Blazos &
Belski, 2016; FAO, 2016,Maphosa & Jideani, 2017).The fat
in legumes is mainly from mono- and polyunsaturated
fatty acids (PUFA) (Kouris-Blazos & Belski, 2016).

Legumes are a good source of B-group vitamins (such as
folate, thiamine and riboflavin), iron, zinc, calcium and
magnesium but not fat soluble vitamins and vitamin C
(Brigide,Guidolin & Oliveira, 2014; Kouris-Blazos & Belski,
2016).Although high in iron content, the bioavailability of
iron in legume is poor, therefore it is encouraged to
consume legumes with vitamin C rich foods to increase
the absorption of iron (Messina, 2016).

Research has shown that legumes contain non-nutrient
bioactive compound such as phytochemicals and
antioxidants, which help in the prevention of certain
cancers, heart diseases, osteoporosis and chronic
degenerative diseases (Bouchenak & Lamri-Senhadji,
2013; Messina, 2016).

Legumes are a good source of inexpensive and
sustainable protein which provide many health benefits.
Therefore, consumption of legumes such as beans, peas
should be recommended for everyone as part of a healthy
diet.
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7.3.7 Nuts

Nuts are nutrient dense foods, with high amounts of
vegetable protein, fat (mostly unsaturated fatty acids),
phytochemicals and antioxidants (Mohammadifard et al.,
2015; Rusu et al., 2019). Due to the high energy density of
nuts, it was recommended that its consumption to be
controlled to prevent weight gain. However, such
assumption has been debated as the ingestion of nuts
helps to control the satiety, leading to strong
compensatory dietary responses (de Souza et al., 2017).

Except for chestnuts with little fat,most nuts have a high
total fat content, ranging from 46 to 76% that provide
energy of 20 to 30 kJ/g (Emilio, 2010). However, the fatty
acid content of nuts is good for health because the
saturated fatty acid (SFA) is low, and nearly half of the fat
content is from unsaturated fat, monounsaturated fatty
acid (MUFA) and polyunsaturated fatty acids (PUFA),
namely oleic acid and linoleic acid.

Nuts are also rich in bioactive macronutrients such as L-
arginine that help in improving vascular reactivity
(Mohammadifard et al., 2015; Rusu et al., 2019). Besides
that, nuts also provide 4-5 g per 100 g of dietary fiber
(Sugizaki & Naves, 2018). In terms of micronutrients, nuts
contain folate and antioxidant vitamins (e.g., tocopherols).
Although nuts are cholesterol-free but their chemical
compound consist of plant sterols or phytosterols which
help in lower blood cholesterol when present in sufficient
amounts (Plat et al., 2019).

In terms of mineral, nuts have optimal nutritional density
to contribute to bone health such as calcium,magnesium
and potassium (Orchard et al., 2014; Kong et al., 2017).
However, it is important to note that this is only applied if
the nuts are consumed without sodium added.

As nuts are getting popular in cooking dishes and baking,
and as snacks, they can make a healthy meal as plant-
based alternatives to animal protein such as meat, poultry
and fish.

7.3.8 Soybean foods

In general, soybean foods can be classified into two
categories based on its fermentation process (Yang et al.,
2011). Fermented soybean foods include fermented tofu,
miso, natto, soy sauces, and tempeh,while non-fermented
soybean foods include fresh soybeans, dehydrated
soybeans, soy sprouts, soy flour, soymilk and its products
such as tofu (soybean curd), okara and yuba (Yang et al.,
(2011). Some of soybean foods are produced as traditional
Asian foods,while some of them are produced via modern
processing techniques by food industries (Chen et al.,
2012). Tofu, soymilk, tempeh, and meat analogues are
popular soybean products.

Although soybeans is under the plant-based protein
source, it is considered as one of the excellent complete
protein sources (Bolla, 2015; Rizzo & Baroni, 2018).
Soybean foods are one of the most widely consumed
legumes, and many of these products are consumed in

various ways. Soybean foods are rich in protein, dietary
fiber, unsaturated fat, vitamins (A, B6, B12, C and K) and
minerals and various phytochemical such as isoflavones,
anthocyanin, saponins, phytates, phytosterols, phenolic
acids and trypsin inhibitors (Chen et al., 2012; Zhou, Cai
& Xu., 2017; Tahir et al., 2018; Alghamdia et al., 2018).
Health benefits of consuming soybean foods include risk
reduction of cardiovascular diseases, prevention of
cancers (prostate and breast cancers), protection against
osteoporosis and relieving premenstrual syndrome (PMS)
and menopausal symptoms (Tahir et al., 2018; Blanco
Mejia et al., 2019).

Type of soybean foods:

i. Tofu, also known as soybean curd, is made by
coagulating soymilk with coagulant.There are two
types of coagulant which are ‘salt’ coagulant
(calcium sulphate and magnesium chloride) and
‘acid’ coagulant (glucono delta-lactone)
(Jooyandeh, 2011; Wong, 2017). The ‘acid’
coagulant is used to produce a softer version of
tofu or known as ‘silken’ tofu. The precipitate is
then pressed into solid, then dried, frozen or fried.
Tofu has a bland taste with smooth and soft
texture, creamy white appearance and pleasant
mouthfeel (Maurya, Shukla & Gour, 2018). Other
soybean curd foods that are commonly consumed
include taukua and fucuk. Besides a good source
of complete protein, tofu is rich source of calcium,
iron, manganese, selenium, phosphorus, copper,
zinc,magnesium and vitamin B1 (Wong, 2017; Eze
et al., 2018).

ii. Soymilk is made from soaked soybeans by
grinding, heating and filtering. It is the biggest soy
bean product consumed in the world as it is a
plant-based milk alternative (Ma et al., 2016).
Generally, consumers takes soymilk due to medical
reasons such as lactose-intolerance and cow milk
allergy; in addition, they consume due to lifestyle
choices such as vegan and vegetarian diet as well
as concerns related to cholesterol in cowmilk (Ma
et al., 2016; Jeske, Zannini &Arendt, 2016;Vanga &
Raghavan, 2018). Soymilk is an important source
of protein especially for those following vegetarian
diet.To dates, soymilk is the only plant-based milk
alternative that have similar protein content with
the cow’s milk when compared to almond milk
and rice milk (Jeske, Zannini & Arendt, 2016;
Vanga & Raghavan, 2018). Soy milk is a rich source
of protein, unsaturated fat and other
micronutrients such as magnesium, phosphorus
and potassium (Vanga & Raghavan, 2018). The
concerns of soymilk are soy intolerance and
contamination of soymilk due to Lactobacillus.
The recommendation is that the best shelf life of
commercial soya milk is less than 8 hours at room
temperature (Ma et al., 2016).

iii. Tempeh is known as one of the popular traditional
soybean foods. It is produced by the fermentation
of soybean with a mold of Rhizopus oligosporus to
form a dense, chewy cake. Tempeh is high in
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protein, phosphorus, vitamin B12, and magnesium,
while low in fats (Tahir et al., 2018).

iv. Meat analogue is processed foods that are made
to mimic the aesthetic qualities and chemical
characteristic of meat, including it’s’ texture,
colour, or taste. One of the main ingredients in
meat analogue is textured soy protein (TSP) also
known as textured vegetable protein (TVP),
wherebyTSP is made from soybeans and contains
at least 52% protein on a dry basis (USAID, 2016).
Examples of meat analogue are vegetarian
chicken, fish, goose, and slice meat. However,
some of the meat analogues do not contains TSP,
and they are made from konjac, mushrooms and
wheat flour.

7.3.9 Vegetarian

About 2 million of Malaysians described themselves as
vegetarian or vegan, including of those seasonal
vegetarians (Vythilingam, 2016). Vegetarian diets are
defined as diets that exclude meat including of that
poultry and animal by-products such as gelatine. Types
of other vegetarian diet are as the following:

i. Lacto-ovo-vegetarians – eat both dairy products
and eggs (this is the most common type of
vegetarian diet)

ii. Lacto-vegetarians – eat dairy products but not
eggs

iii. Ovo-vegetarians – eat eggs but not dairy products

iv. Partial-vegetarians – eat seafood including
freshwater saltwater fish and shellfish (pesco-
vegetarian) or poultry (pollo-vegetarian)

v. Vegan – eat only plant foods

Vegetarian diets are recognized for their health enhancing
properties as they are usually higher in fibre, antioxidants,
phytochemicals, caretonoids, plant protein and lower in
saturated fat than non-vegetarian diets (Satija & Hu,
2018). Pooled analysis of prospective cohort studies and
randomized controlled trials reported that greater
adherence to vegetarian diets were associated with
reduced risk of coronary heart disease (CHD) (Dinu et al.,
2017) and improved cardiometabolic risk factors
(Yokoyama et al., 2014;Yokoyama, Levin & Barnard, 2017;
Viguiliouk et al., 2019), respectively. Despite the health
promoting properties, vegetarian diets are commonly
associated with vitamin and mineral deficiencies,
particularly protein, iron, calcium, zinc, omega-3 fatty
acids and vitamin B12.Well planned vegetarian diets can
provide all the nutrients recommended for an individual.
Therefore, it is important that vegetarians consume a
variety of foods such as whole grains, legumes, nuts and
seeds and the right amount of foods to meet the nutrient
needs.

7.3.10 Deficiencies

7.3.10.1 Protein deficiency

Protein deficiency can occur at any age due to illness or
poor diets, and is frequently exacerbated by inadequate
energy intake. Dietary protein deficiency not only
contributes to poor growth, cardiovascular dysfunction,
and high risk of infectious disease, but also exacerbates
the deficiency of other nutrients (including vitaminA and
iron) and worsens metabolic profiles (e.g., dyslipidemia
and hyperglycemia) in humans (Wu, 2016).

Inadequate protein intake during gestation and early
childhood has far-reaching adverse consequences.
Protein undernutrition resulted in impaired growth of
fetuses and stunting in children (Semba et al., 2016).

Among the older adults, protein undernutrition is
associated with larger loss of lean body mass (Deer &
Volpi, 2015) which will exacerbate sarcopenia and further
compromise skeletal-muscle functions. Protein
undernutrition is also an established underlying factor for
osteoporotic fractures and increased risk of injury in this
population age group (Amarya, Singh & Sabharwal, 2015).

7.3.10.2 Iron deficiency and iron deficiency
anaemia

Iron deficiency refers to a condition wherein iron stores
in the body is reduced. Iron-deficiency anaemia is a more
severe condition in which low levels of iron are associated
with decreased quantity of red blood cells and presence
of microcytic hypochromic red cells (Camaschella, 2015).
Iron deficiency anaemia is the most prevalent anaemia
worldwide. (WHO/ UNICEF/ UNU, 2001; Kassebaum et al.,
2014). Among other underlying factors resulting in iron
deficiency anaemia, insufficient dietary iron intake is the
most common cause.

Iron deficiency anaemia has a detrimental effect across
all age group. It is associated with impairment on
cognitive development in children, poorer physical
performance and work productivity in adults and
unfavorable maternal and fetal outcomes (Camaschella,
2015; Di Renzo et al., 2015; Auerbach &Adamson, 2016).
Furthermore, anaemia is positively associated with global
cognitive decline and incidence of dementia among the
older adults (Lopez et al., 2016).
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7.3.11 Excessive intake

Animal foods such as meat and fish may be processed
before consumption by smoking, curing, salting or by
adding preservatives. Meat and fish are also often cooked
using very high temperature during frying, grilling
(broiling) or barbecuing (charbroiling). These methods of
processing and preparation may affect chemical
composition as well as the nutritional value of animal
foods (WCRF/ AICR, 2018). High consumption of these
foods may associate with some health risk, such as
cancers, CVD and diabetes.

7.3.11.1 Cancer risk

Consistent evidence showing that consumption of red
meat and processed meat increases the risk of colorectal
cancer, with an updated cancer report summarized that
red meat and processed meat to be “convincing” factors
contributed to colorectal cancer (Zhao et al., 2017;WCRF/
AICR, 2018). Further, a consumption of Cantonese-style
salted fish is probably a cause of nasopharyngeal cancer
(Salehiniya et al., 2018;WCRF/AICR, 2018).

7.3.11.2 CVD, diabetes and mortality risks

A recent study found that red and processed meat
consumption in a low meat intake population was found
to have moderately higher risks of all-cause and CVD
mortality (Alshahrani et al., 2019). Similarly, two meta-
analysis on prospective cohorts, reported that a higher
consumption of total red meat and processed meat is
associated with increased risk of total mortality as well as
cardiovascular and cancer mortality (Larsson & Orsini,
2014; Wang et al., 2016). Another systematic review and
meta-analysis of observational studies reported that the
intake of processed meat was associated with higher risk
of coronary heart disease (CHD) and diabetes mellitus
(Micha, Michas & Mozaffarian, 2012; Micha et al., 2013).

These data indicate the urgency to monitor the red meat
and proceeds meat consumption among the community.

7.4 Current status

Based on the Malaysian Adult Nutrition Survey (MANS)
conducted among Malaysian adults aged 18-59 years old
in 2003 and 2014, Malaysian adults tend to consume
adequate to high levels of protein (80% to over 100% RNI).
In the MANS 2014 report itself, about half of the adults
(50.7%) were found to have exceeded the recommended
protein contribution to total energy intake (10-20%) based
on RNI 2017 (NCCFN, 2017). In terms of median protein
intake, there was an increase of median protein intake of
Malaysian adults from 55.3 g/day (14.3% of total energy
intake) in 2003 to 56.7 g/day (16% of total energy intake)
in 2014.

Based on the MANS 2014 report, Ahmad Ali et al. (2014)
reported that the protein source foods consumed daily by
most adults were marine fish and hen egg. Marine fish
ranked the fourth highest among 10 protein source foods
that were most commonly consumed daily by Malaysian
followed by hen egg at the ninth ranked.

For a weekly basis consumption, it was reported that hen
eggs were the leading food consumed with the
consumption frequency of 3 pieces each time, followed by
chicken, marine fish and other types of legumes [long
bean, French bean and winged bean (kacang botol)]. Nuts
on the other hand were found to be less consumed by the
respondents as these foods were not feature in the top 10
daily or weekly consumed items (AhmadAli et al., 2014).

In term of assessment of howmanyMalaysian adults met
the recommendation of the Malaysian Food Pyramid,
Mohamad Hasnan et al. (2015) in his study reported that
66.8% of Malaysian adults met the recommended serving
per day for food category of meat, poultry and egg
followed by 31.3% for fish and fish product and 17.1% for
legumes and nut. Fish (38.6%), and meat, poultry and egg
(13.1%) were amongst the top three food groups
consumed over the recommended serving per day.
Legumes and nuts consistently were not the favorite
protein sources for Malaysian as the consumption was
below the recommended serving per day.
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7.5 Key Recommendations

Key Recommendation 1

Consume fish everyday.

How to Achieve

1. Consume a serving of fish daily.

2. Choose a variety of fish or shellfish, either
from marine or freshwater.

Key Recommendation 2

Consume lean meat or poultry or eggs daily.

How to Achieve

1. Consume a variety of dishes from lean meat
or poultry or egg as recommended.

2. Limit intake of organ meats (liver, spleen
and kidney).

3. Limit intake of processed meats. Processed
meat or poultry such as luncheon meats,
nuggets, sausages, burgers and fish balls
are generally higher in fat, salt and
preservatives (e.g., nitrates).

Key Recommendation 3

Practice healthy food preparation and cooking
methods for fish, meat, poultry and egg dishes.

How to Achieve

1. Choose lean cuts of meat and poultry to
minimize the intake of saturated fat. Trim
away as much as possible the visible fat
before cooking.

2. Choose skinless chicken parts or remove
the skin before cooking. Skinless chicken
breasts are the leanest poultry choices.

3. Limit deep-frying methods as deep – frying
add fat and calorie to these dishes.

4. Use healthier cooking methods such as
steaming, stewing, braising, boiling,
poaching, microwaving, grilling, roasting
(allowing the fat to drip off) and air frying.

5. Limit breading and battering as this adds
fat and calories that will cause the food to
soak up more fat or oil during frying.

6. Use herbs and spices, lime or lemon to
season and flavour dishes instead of salt,
flavour enhancer or rich sauces (e.g.,
mayonnaise, oyster sauce, chilli or tomato
sauce).

Key Recommendation 4

Consume legumes daily.

How to Achieve

1. Consume a serving of legumes daily.

2. Choose a variety of different types of
legumes (dhal, tempe and tauhu) to prepare
dishes.

3. Consume legumes as snacks or add to the
dishes.

4. Consume nuts in small handful (at least 4
times a week) because they are high in
calories.

5. Consume one serving of legumes (dhal,
tempeh, tauhu and etc.) as part of your daily
protein intakes.
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