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Introduction: Knowing COVID-19 and Its Transmission



FAKULTAS EKOLOGI MANUSIA | MEMBUMI DAN MENDUNIA

• Fisheries and aquaculture provide nutritious food for 
hundreds of millions of people around the world and 
livelihoods for over 10% of the world’s population 
(OECD 2020) 

• With the COVID-19 pandemic, all aspects of fish 
supply chains are strongly affected, with jobs, incomes 
and food security at risk. 

• Changes in food consumption and difficulties in 
reaching consumers are significantly impacting 
demand and prices

• Meanwhile, during the COVID-19 pandemic, people 
need  to ensure their immune function work properly to 
prevent from getting virus transmitted by consuming 
adequate and balanced diet including fish inside. 

Introduction
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• The coronavirus disease 19 (COVID-19) is a highly 
transmittable and pathogenic viral infection caused 
by severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), which emerged in Wuhan, China and 
spread around the world. 

• Genomic analysis revealed that SARS-CoV-2 is 
phylogenetically related to severe acute respiratory 
syndrome-like (SARS-like) bat viruses, therefore bats 
could be the possible primary reservoir. 

• The intermediate source of origin and transfer to 
humans is not known, however, the rapid human to 
human transfer has been confirmed widely. 

COVID-19 and Its Transmission 
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• The main route is through the contact from human 
to human  

direct contact with respiratory droplet (from cough 
and sneezing)

virus transmit directly from person to person when 
person with COVID-19 coughing, sneezing or 
talking. 

The droplet reach nose, mouth, and eyes  

• Alternatively, since the respiratory droplet is too 
heavy, the droplet will drop on objects and surfaces 
around the person with COVID-19 and then the 
other person will touch this object  

Route of  COVID-19 Transmission
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Protection from COVID-19 
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• Until now, there is no clinically approved antiviral drug 
or vaccine available to be used to combat COVID-19. 
Therefore,
– Avoid from getting transmitted
– Make sure the immune system already available in the 

body wor

• WHO suggested the basic hygiene practices:
– Hand washing
– Wearing mask
– Keep away hand and finger fro mouth, nose and eyes
– Avoid crowd 

• Nutritionist and public health practitioners are stressing 
on the importance of  balanced nutrition intake including 
antiviral foods in the diet  

How to Protect from COVID-19
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• Eat a balanced and varied diet

• Establish a routine and practice mindful 
eating

• Keep hydrated

• Practice safe food hygiene

• Stay active at home

• Get enough quality sleep

• Get information from trustworthy 
sources

Nutritionist Advices
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• The vurnerability of a person on a disease 
depend on his/her immune system function   

• People with optimum immune system will not 
easily get sick or transmitted   

• The immune system depend on several factors 
as follows:  

Factors Influenching Immune System
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• Maintain good nutritional status by applying 
balanced nutrition pattern

• Consuming functional/nutraceutical food and 
or food supplement

• Avoiding from consuming unsafe food as it will 
reducing the immune system

• Practicing intermitten fasting

Enhanching Immune System
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BALANCED 

NUTRITION 

OPTIMUM 

IMMUNITY

Balanced Nutrition and Optimum Immunity
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• No single food nor food supplement 
that can meet all body requirement on 
nutrients and prevent any disease 

• Need adequate intake of various, 
balanced nutrition and safe food    

• Several nutrients in the foods may have 
specific function in enhancing immune 
system such as:  Vitamin A, C, D, E, B6, 
B12, Folat, Fe, Mg, Se, Iodine, Zinc, 
Calcium (Ca) and potassium (K)

Good Nutrition and Immune System



FAKULTAS EKOLOGI MANUSIA | MEMBUMI DAN MENDUNIA

The Role of Fish as Part of Healthy Diet  &
The Benefits of Fish Consumption during COVID-19 
Pandemic and New Normal  
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• Fish is part of healthy diet  

– Fish consumption provides many clear nutrition benefits  

• Fish provide high quality protein, minerals and trace 
elements, fat soluble vitamine larut, and essential fatty 
acids, including long chain unsaturated fatty acid 
omega-3 (FAO, 2010). 

• Dietitian suggests to consume at least 2 serving @115 
g or one serving @ 230 g of fish per week.

The Nutrition of Fish 
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Example: Presto Bandeng (Mikfish)

• Contain high protein 

• High vitamin A to maintain eye 
health and for immunity   

• High phosphor and calcium to 
maintain bone and teeth health and 
prevent the  osteoporosis

• Contain omega-3 fatty acid for brain 
and intelligence
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Nutrient Content of Bandeng (Milkfish)

• Energy 129 kkal, 
• protein 20 gr, 
• Fat     4.8 gr, 
• calcium 20 mg, 
• phosphor 150 mg, 
• Iron 2 mg, 
• vitamin A 150 SI 
• vitamin B1 0.05 mg
• Vit E  20 mg
• EPA    180 mg
• DHA  120 mg

• High digestibiity
• Suitable consumed by any 

age of consumer
– Fulfill body requirement 

on protein 
– Protect and maintain 

health
– Prevent diseases due to 

micronutrient deficiencies  
– Low cholesterol
– Prevent for heart disease 
– Prevent from depression 



FAKULTAS EKOLOGI MANUSIA | MEMBUMI DAN MENDUNIA

Nutrient Content of Bandeng Presto 
(per 100 g)

• energy 296 kilokalori
• protein 17,1 gram
• carbohydrat 11,3 gram
• lemak 20,3 gram, 
• calsium 1422 milligram
• phosphor 659 milligram
• iron 1,9 milligram
• retinol 6 ug
• vitamin B1 0,14 milligram
• Vitamin C 69.09 mg
• Caroten total 400 
• Ca 1422 milligram
• P 659 mg
• Fe 1.9 mg
• ARA 0.06 mg 
• EPA 0.08  mg
• DHA 0.18 mg TKPI 2009
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• Many benefits could be obtained from 
consuming fish especially during 
pandemic COVID-19

• Luckily, fish consumption (kg/capita/year) in 
Indonesia has been increasing during the 
last five years: 38,14 kg (2014) per 
kapita, 40,9 kg (2015), 43,88 kg (2016), 
47,12 kg (2017), 50 kg (2018) and 54,49 
kg (2019)   

• The following slides will explain some 
main fish nutrients that may improve 
immune function  

The Benefits of Fish Consumption 
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Antara, 2020
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• Essential in human nutrition and has been proven to be involved 
in many metabolic functions 
– Essential Fatty Acids (EFAs)

– Poly-unsaturated fatty acids (PUFA)

• Important role in production of substances regulating immunity 
in the body and protecting the body from damage due to  over-
reacting to infection.

• Have anti-inflammation effect, reducing platelet aggregation 
and essential part of cell membrane, cardiovascular system, 
brain, and nerve tissues  

• The omega-3 content varies among different fish  

• High omega-3 fish: bandeng, salmon, herring, anchovies, 
oysters, sardines dan trout.  

1. Omega-3 Fatty Acids
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EFAs and PUFA Functions

• Proper development and functioning of the 
brain and nervous system

• Formation of healthy cell membranes

• Production of hormone-like substances called 
Eicosanoids that are responsible for regulating 
blood pressure, blood viscosity, 
vasoconstriction, immune and inflammatory 
responses.
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Linoleic and  Linolenic will be converted into DHA and ARA:

Building Blocks of Growing Brain

Linoleat Arachidonat Prostaglandins, etc

6 (ARA) (+/-)

-Linolenat Eicosapentaenoat (EPA)         Prostaglandins, etc

3              (-/+)

Docosahexaenoat (DHA)

Membranes, espepcially Retina and Brain

(sight and memory capacity)

Membranes, Supports Growth

Note: Linoleic and -linolenic are precursor of  ARA and DHA,. 
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Side Effects of EFAs Deficiency

• impaired growth

• immune and mental 

deficiencies

• weakness

• hemorrhagic dermatitis

• skin atrophy

• scaly dermatitis

• dry skin

• high blood pressure

• high triglycerides

• hemorrhagic folliculitis

• hematologic disturbances 

(ex: sticky platelets)

• impaired vision

• tingling sensations

• mood swings

• edema
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Biochemical and Physical Signs and Symptoms of 
Essential Fatty Acid Deficiency

A deficiency of essential fatty acids—either omega-3s or omega-6s—can cause 

rough, scaly skin and dermatitis . Plasma and tissue concentrations of DHA 

decrease when an omega-3 fatty acid deficiency is present. However, there are 

no known cut-off concentrations of DHA or EPA below which functional endpoints, 

such as those for visual or neural function or for immune response, are impaired.
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2. Protein 

• Protein play important role in immune system 
especially for healing and recovering from disease.

• Seafood and fish from aquaculture contain high 
quality protein including complete essential amino 
acids for human complete protein source 
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3. Vitamin A 
• Vitamin A help regulate immune system and protect 

from infection by keeping the skin and tissue in the 
respiratory system is healthy  

• Also known as anti-inflammation vitamin due to its 
critical role in enhanching immune system.

• Oily Fish like  salmon, king mackerel, cod, tuna are 
good source of vitamin A   
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4. Vitamin B
• B vitamins  like B2, B6 and B12 help in keeping the 

immune system working properly

– By regulating inflammation

– While supporting red and white blood cell 
formation  

• to keep the oxygen flowing while fighting 
against disease 

• Seafood, both fish and clam contain various B 
vitamins
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5. Vitamin D 

• Vitamin D play important role as part of innate antimicrobial 
response  
– Help keeping the immune system function properly 

• Seafood of choices as good vitamin D source: sardines, 
salmon, herring and tuna.
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6. Iodine 

• Iodine is fuel providing power for all metabolic 
activities in the body   

• Since the immune system rely on the proper function 
of metabolism to keep healthy, iodine is useful to 
ensure the immune response is being active  

• Iodine is found in adequate number in seafood like 
cod, scallops, lobster, seabass, and shrimp. 
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7. Magnesium and Selenium  

• Magnesium help in regulating immune cell formation 

• Source: salmon, mackerel and halibut  

• Selenium: antioxidant which help in reducing oxidative stress 
level in the body  reducing inflammation and enhancing 
immunity

• All seafood contain selenium

– Good choices: tuna, sardines, clams, halibut, dan shrimp 



FAKULTAS EKOLOGI MANUSIA | MEMBUMI DAN MENDUNIA

8. Potassium and Calcium

• Potassium indirectly controls the calcium and 
signaling immune cells. 

• Calcium source fish: sardines, salmon and shrimp  

• Good potassium source: halibut, tuna, cod and 
snapper, nila and mujair (tilapica)
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9. Zinc
• Zinc helps immune system work properly and aids wound 

healing  

• Zinc found in all body cells 

• Help immune system against bacterial and virus attack

• The body also need zinc to make protein and DNA, genetic 
material in cell 

• Good sources  Shellfish like  oysters, crab and lobster. Also 
sardines, salmon, flounder and sole. 
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Scientific Facts about Nutrition and Health Benefits 
of Fish Consumption
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• Premature and retarded growth babies 
were born with LC-PUFAs (ARA, DHA) deficit

• DHA deficit in brain was found to affect the 
sight and cognitive development on 
premature and low birth weight babies  

• Fish consumption by the mother during 
pregnancy and after birth was associated 
with higher mental development score 

• As far as the fish is not contaminated, eating 
fish moderately during pregnancy and 
during lactating may provide benefits on 
child growth and development  

Scientific Facts about Nutrition and Health 
Benefits of Fish Consumption

Epidemiology. 15(4):394-402, July 2004.



FAKULTAS EKOLOGI MANUSIA | MEMBUMI DAN MENDUNIA

DHA & ARA are Abundant in Brain and Eyes 
Membran cell

• Brain dry material:  50-60% fat1

• DHA represents

– ~33% of fatty acid in specific 
phospholipid of  “brain gray 
matter”2

– Up to 65% of total fatty acids in 
specific phospholipid of certain 
membrane in eyes2

1. Crawford MA. Am J Clin Nutr. 1993;57(suppl):703A-710S.

2. Neuringer M, et al. Annu Rev Nutr. 1988;8:517-541.
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• Research published in Pediatrics 
edition August 2001 found that 
addition of DHA and ARA on formula 
had benefits on sight, movement, 
and word vocabulary of baby  

• Research in England indicated that 
increased fish consumption or 
omega-3 fatty acid intake during 
pregnancy, increased the fetus 
growth rate  
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• There were evidents that  DHA and other 
fatty acids may help in preventing main 
depression, polar disease and even 
schizophrenia.

• There was relationship between eating fish 
and mental health especially  in preventing 
post birth delivery depression

• One study published in the Journal of 
Affective Disorders Oktober 2001 edition, 
found the inverse relationship between 
eating fish and depression after giving birth 
in 23 countries. 

• Omega-3 fatty acid affected the mood, 
personality, and behavior of the mother  
according to  study at University of 
Pittsburgh School of Medicine

Rogers I, Emmett P, Ness A, Golding J

J Epidemiol Community Health 2004; 58:486-92.

http://www.medicinenet.com/script/main/art.asp?articlekey=470
http://www.thelancet.com/search/results?search_mode=medline&search_area=medline&restrictname_author=author&restricttype_author=author&restrictterm_author=rogers_i&restrictdesc_author=Rogers%20I
http://www.thelancet.com/search/results?search_mode=medline&search_area=medline&restrictname_author=author&restricttype_author=author&restrictterm_author=emmett_p&restrictdesc_author=Emmett%20P
http://www.thelancet.com/search/results?search_mode=medline&search_area=medline&restrictname_author=author&restricttype_author=author&restrictterm_author=ness_a&restrictdesc_author=Ness%20A
http://www.thelancet.com/search/results?search_mode=medline&search_area=medline&restrictname_author=author&restricttype_author=author&restrictterm_author=golding_j&restrictdesc_author=Golding%20J
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• Woman who eat seafood during pregnancy may 
boost the IQ of baby born  (Lancet)

Children prevalence with low verbal IQ  according to 

mother consumption on omega-3 fatty acid from 

seafood

The Lancet 2007; 369:578-585 
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• The study of Hibbeln et al concluded that 
pregnant women who ate fish or seafood 
more than 340 g per week had more 
intelligent child with better developmental 
skill.   

• Children whose mother did not eat seafood 
had lower verbal IQ score compared to 
those whose mother ate seafood.  

• Eating fish two or three times a week is 
suggested as part of healthy balanced diet 
during pregnancy and also suggested for all 
family members.  
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Research on EFAs Consumption in Indonesia 
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List of Foods High in EFAs in Indonesia  

Type of food 
(mg/100 g)

Linoleic Acid Linolenic Acid EPA DHA

Catfish 1147.5 77.6 36.9 145.5

Sardinella/lemuru 37.7 12.6 472.8 623

Canned sardines
with tomato sauce

45.8 15.1 568.5 362.5

Packaged palm oil 9660 0 0 0

Tofu 3911.3 533 0 0

Roasted pork 4857.1 448.8 0 16

Fried tempe 4360.4 398.1 0 0

EFA fortification 
formula milk for 
pregnant women

394.1 46.4 11.6 49.8
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Estimation of Omega-3 Intake of Infant in  Indonesia

Minimum Recommended intake

From 24 hr recall of RISKESDAS 2010 and 2014 IPB study of foods frequently

consumed by pregnant mothers and BADUTA.  BF = Breast Feeding



FAKULTAS EKOLOGI MANUSIA | MEMBUMI DAN MENDUNIA

Conclusion & Recommendation from Fatty Acid Study in 
Indonesia 

• Omega 3 and Omega 6 intake of Indonesian children and  Infant still below 
recommended Adequate Minimum Intake

• Continuing breast feed of infants 6 – 24 months old increase significantly 
intake of Omega 3 and Omega 6

• Children as well as mothers should be educated to increase consuming food 
high in EFAs and other PUPAs such as fish, tempeh, etc.

Recommendation:

• Increasing awareness among policy makers, educators, women at 
reproductive age  and caregivers about EFA’s and the reasons why they are 
important.  

• Recommending the use of foods that are rich in omega 3 and omega 6 such 
as fish in the preparation of home made complementary foods
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Conclusion
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• During COVID-19 pandemic and facing new normal, 
people need to maintain the immune system function 
properly  

• To maintain the immune system function properly, people 
need to consume various, balance, nutritious and safe 
food  

• Many nutrition and health benefits of fish consumption 
and therefore, fish should be part of healthy diet 
especially during COVID-19 pandemic to to enhance 
immune function and other health benefits 

• Essential fatty acid like omega-3 consumption in Indonesia 
especially among children is still low and therefore, fish 
consumption need to be continuously endorsed.  

Conclusion 
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Informasi lebih lanjut:

Prof  Ir Ahmad Sulaeman, MS, PhD

Dept Gizi Masyarakat – Fakultas Ekologi 

Manusia, Institut Pertanian Bogor,

Kampus IPB Darmaga BOGOR 16680             

Telp/Fax 0251-8622276, HP 085775264968

email: asulaema06@gmail.com

mailto:asulaema06@gmail.com
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Recommended Adequate Intake 

for Infants & Children

AI for Infants and Children
Age Omega 3 Omega 6

0-6 mos 0.5 gr/day 4.4 gr/day

7-12 mos 0.5 gr/day 4.6 gr/day

1-3 yrs 0.7 gr/day 7 gr/day

4-8 yrs 0.8 gr/day 10 gr/day

• The American Academy of 
Pediatrics recommends at 
least 2.7% of total 
kilocalories in the form of 
linoleic acid.   

• Of note, human milk 
provides 3.5% to as high 
as 12% of total 
kilocalories in the form of 
linoleic acid depending on 
the fat composition of the 
maternal diet.
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Adequate Intake (AI) of EFAs

• AI linoleic for children : 7 g/day
• AI linoleic for pregnant and lactating women : 13 g/day
• AI linolenic for children : 0.7 g/day
• AI linolenic for pregnant and lactating women : 1.3 g/day 

and 1.3 g/day, respectively (IOM 2005)

• AI EPA for children : 100 – 118 mg/day
• AI EPA for women : 50 – 150 mg/day
• AI DHA for children : 100 -118 mg/day
• AI DHA for pregnant : 100 mg/day
• AI DHA for lactating women : 60 – 70 mg/day (EFSA 

2012)



General Recommendation of Fat and PUFA intakes  

40 %

30 %

15 10 5

Decrease fat intake Reduce n-6/n-3 ratio Increase intake of

EPA + DHA

0.25g/day

1.25g/dayBNF

0.65g/day
NIH

WorkshopLower

Add

n-3

n-6

AdviServ©



AdviServ©
AdviServ©

Gap of EPA/DHA   

Recommendasi
BNF 1992

EPA + DHA intake (gram)

NIH Workshop
1999

Gap

0.4g

1.0g

0.25g

0.25g

0.65g 1.25g0.25gActual intake

AdviServ©

Gap
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A schematic representation of dietary fat digestion and absorption of ethyl 

ester (EE) and(FFA) forms of (EPA) and  (DHA). 

BS, bile salt; CL, cholesterol; DAG, diacylglycerol; FA, fatty acid; LPA, lysophosphatidic acid; MAG, monoacylglycerol; PL, 

phospholipid; TAG, triacylglycerol.


