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Linoleic Acid (LA) 18 carbon Omega 6
a-linolenic acid (ALA) 18 carbon Omega 3

Body cannot make these two fatty acids from scratch.
But it can make longer chain Omega 3 & Omega 6 if LA
& ALA are provided through diet.

LA & ALA themselves are not used in body functions.
They have to be converted to their longer chain family
members to produce antiinflammatory or inflammatory
effects eicosanoids, prostaglandins
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It is the longer chain fatty acids
e (20:4 n-6) ARA Arachidonic Acid
e (20:5 w-3) EPA Eicosapentaenoic Acid

e (22:6 w-3) DHA Docosahexaenoic Acid
that are essential, but if sufficient amount of
shorter chain precursors ( Linoleic acid &
Alpha Linolenic acid) occur in the diet, they
need not be supplied directly.

Shifa Ali, RD (5th Januar y, 2019)



Metabolically the five primary eicosanoids GLA,DGLA,
ARA, EPA, DHA collaborate and compete for shared
enzymes in forming the prostaglandin groups

Omega 6 :
Linol 'g id gg:;«,Amzlﬁ:,h;?n?c Arachidonic
inoleic aci :
(LA) Acid DGLA acid ARA

Polyunsaturated
fatty acids PUFA

Omega 3
. . Eicosapentaenoic Docosahexaenoic
Alpha- I""Ol"-‘“'cl ‘ acid EPA | ‘ acid DHA ]
acid (ALA)
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o. — Linolenic Acid conversion to DHA is
limitted!

1. One study suggested that only
~2 to 10% of ALA is converted to EPA or DHA,

2. and other studies found even less: Goyens et al. found

an ALA conversion of ~7% for EPA, but only 0.013%
for DHA

3. Hussein et al. found m

an ALA conversion of only 0.3% for EPA and <0.01%

for DHA.
Ludher Mutr, 22012 Jan; 3013 1—7. PR CID: PRMC3268265028
Publis=hed online 2012 Jan S doi: 10 3594505 n. 111 0008953 PKIID: 22332050465

Omega-3 Fatty Acids EPA and DHA: Health Benefits Throughout
Lifel

Danielle Swanson, Robert Block, and Shaker A Mousa

= LAuuthor information e Copwright and License information = Dhisclaimer
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J Nutr. 2007 Apr;137(4):945-52,

Decreasing linoleic acid with constant alpha-linolenic acid in dietary fats
increases (n-3) eicosapentaenoic acid in plasma phospholipids in healthy men.

Liou YA, King DJ, Zibrik D, Innis SM.

Omega-6 Fatty Acids Omega-3 Fatty Acids
High dietary intakes of Linoleic acid Alpha linolenic acid (ALA)
LA(Q6) lead to reduced I |
desaturation of ALA(Q3) Delta-6 Desaturase
due to competition l l
betwee n I—A an d AI—A for Gamma-linolenic acid Eicosopentaenoic acid (EPA)
D-6 desaturase, thus l l
faVO uri ng I ncreaSEd Arachidonic acid wwsssswwwe Docosahexaenoic acid (DHA)
tissue ARA (Q6) and l |
reduced levels of the
I on g er Ch 3 | N ( n_3) fa tty Dmf_gl-;nljl:;;r::] i;{:ﬁ;lmds anjria-;nﬁﬁ::f: ;;:ln En];;:?;mds
3 Ci d S > pro-aggretory > anti-aggretory

Figure 1 Metabolic pathway of omega-6 and omega-3 fatty acids. (Defilippis
and Sperling, 2003).
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What affects ALA conversion to

EPA & DHA? Factors reducing ALA (Q3)

conversion to DHA (Q3)

*Diets with a high ratio of LA:ALA

can suppress DHA synthesis in * Aging
. e Stress
favor of inflammatory Sl
. . ¢ plapetes
docosapentenoic acid (DPA).
e Eczema
e [nfections

*Delta-6 desaturase is the enzyme
responsible for synthesizing
LCPUFA’s from ALA(Q3) and
LA(Q6). The activity of this
enzyme can be reduced by

e Hydrogenated fats
e Saturated fats

e Lack of vitamin & mineral
cofactors

e Smoking, alcohol, caffeine

Bioavailability and Potential Uses of Vegetarian Sources of Omega-3 Fatty Acids: A Review
of the Literature, Kate Lane et al. 2014 https://www.ncbi.nIm.nih.gov/pubmed/24261532



Inflammation—The Root of Chronic Disease

Heart Disease

Chronic inflammation and
oxidation is a frequent
cause of heart diseases.

Asthma, Allergies,
Bronchitis, COPD
Boswvellia has been
shown to stop the reactive
inflammation response that creates

asthma and allergy symptoms, and

reduces inflammation in lung tissue. IBS, Irritable
Bowel Disease
Inflammation in the
digestive tract is responsible
for the painful, unpredictable symptoms
of many intestinal diseases, including
autoimmune conditions. Boswellia stops

Brain and Memory
Inflammation can damage
brain cells, promoting
Alzheimer’s disease and

other cognitive problems. inflammation triggers, reducing the
Boswellia can increase neuronal incidences of the inflammatory “cascade
volume and boost learning and memory. effect” that makes these diseases so

difficult to treat conventionally.

Cancer and

Tumor Growth
Inflammation alters the
way cells divide and sets in

Joint Pain
Inflammation causes
pain and destroys joints.

motion the conditions for tumors Because boswvellia stops

to form and grow. By eliminating inflammation, it can help joints heal
inflammation, you take away one of faster and keep damage from getting
the major causes of cancer throughout worse. Combined with curcumin, it has
the body:. been shown to relieve osteoarthritis

pain better than prescription drugs.

Inflammation doesn’t just cause joint pain—it causes disease throughout the body,
including cancer. Fighting inflammation effectively can make the difference

between life and death. Boswellia fights inflarmmation across many pathways,
including 5-LOX activation.




Optimum Omega 6:3 ratio

1 consumption
of processed
humans foods rich in

consumed vegetable oils

1:1 & animal
derived fats

Ancestral

“mmatary Z Anti-infl>-

Unbalanced diet

The ratio

reached 15:1.
Currently it is

around 20:1 in
American diets

At this higher
intake,
metabolism of
omega 6, and
consequently,
inflammation,
may be favoured

Simopoulos AP. Importance of the omega-6/omega-3 balance in health and disease: evolutionary aspects
of diet. World Rev Nutr Diet. 2011;102:10-21. https://www.ncbi.nIm.nih.gov/pubmed/21865815
Shifa Ali, RD (5th January, 2019)



Optimum Omega 6:3 ratio

AN

a ratio of 4:1 or lower has been suggested as
optimal for human health.

For every 10% increase in LA (Q6), EPA(Q3)
decreased by 0.64 g/100 g fatty acids

Decreasing linoleic acid with constant alpha-linolenic acid in dietary fats

increases (n-3) eicosapentaenoic acid in plasma phospholipids in healthy men.
Liou YA, King DJ, Zibrik D, Innis SM.

4 Mutr. 2007 Apr; 137(4):845-52.




| Sources of Omega 6
Linoleic acid(LA): seed oils e.g sunflower
oil, corn oil, soyabean oil, cottonseed oil, [ ||
_ rapeseed oil Ay J
y GLA: Borage oil (Gao- zaban), Evening
primrose oil, Black currant oil
Arachldonlc aud (ARA): egg yolk, poultry,
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Sources of Omega 3

- Alpha Linoleic acid ALA: Plant Sources
flaxseeds, chia seeds, walnuts, green
vegetables

DHA, EPA: Marine sources of oily fish i
tuna, salmon, sardines, mackerel. Caviar
& brains of oily fish. Sea algae
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omega 6:3 ratio ???
** The increasing popularity of vegetable oils such as

. corn, sunflower and safflower has lead to rise in omega 6
fatty acid intakes, whereas oily fish & ALA rich foods are
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+*In Pakistan’s local market candies, sweets, chocolates,

jellies, biscuits, peanut butter, tea whiteners, and almost

all processed foods contain vegetable fat and even infant
formulas are esp rich in cottonseed oil, soyabean oil, palm I,
| oil, rapeseed oil as they are cheap. i
{
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Key:
Bl Saturated fatty acids B Polyunsaturated, omega-6 fatty acids

[] Monounsaturated fatty acids [ ] Polyunsaturated, omega-3 fatty acids

Animal fats and the tropical olls of coconut and palm contain mostly saturated fatty acids.

Coconut oil

Buiter

Baef tallow (beef fat)
Falm il

Lard {pork fat)
Chickan fat

Some vegetable olls, such as olive and canola, are rich In monounsaturated fatty acids.

Olive oil | |
Cancla oil | |
I

FPeanut oil

Many wvegetable oils are rich in omega-6 polyunsaturated fatty acids.
Safflower oil® | |
Sunflower oil |
Cormn oil
Soybean oil
Walnut oil
Cottonseed oil

Only a few olls provide significant omega-3 polyunsaturated fatty acids.

Flaxsead oil | |
Fish oil (salmon) | |

*Sailad or cocking ype ower JO% nodsic sacid.

Understanding Nutrition 14t ed. (2015). Whitney & Rolfes

Shifa Ali, RD (5th January, 2019)
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Plant oils termed as

Tropical oils
eCoconut oil
*Palm oil

*Palm kernel oil
ePartially hydrogenated oils
(PHO) containing trans fats

are high in saturated
fats & should be
considered as

(Dietary Guidelines for Americans 2015-2020)

palm oil

Skimmed milk
powder

Low fat cocoa

hazelnuts

sugar

8 Ali,

S

Solid Fats

Food Sources: Instant
noodles, breakfast cereals,
nutella spreads, biscuits,
cookies, chocolate, coffee
creamers, margarine etc.




Vrtamm Tourine Inositol, Probblu
[Lactobacillus reuteri culture (DSM 17938%)]
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It is now common for food products to boast
that they have added omega 3s. But the
amount of omega 3s they contain may be
minimal, so check the label. They may contain
the ALA form of Omega 3s, which hasn’t yet
Lk shown the same benefits as EPA & DHA. Still
- it is better to add Omega 3 than overload

with omega 6

Shifa Ali, RD (5th January, 2019)



th@hmj Research ~ Education ~ News &Views ~ (Campaigns ~

Research

Re-evaluation of the traditional diet-heart hypothesis: analysis of
recovered data from Minnesota Coronary Experiment (1968-73)

BM/f 2016 ;353 doi https//doi.org/10.1136/bm].i1246 (Published 12 April 2016)
Cite this as: BM/ 2016;35311246

Conclusions Available evidence from randomized controlled tnals shows that replacement
of saturated fat in the diet with linoleic acid effectively lowers serum cholesterol but does
not support the hypothesis that this translates to a lower nsk of death from coronary heart

disease or all causes. Findings from the Minnesota Coronary Experiment add to growing

evidence that incomplete publication has contributed to overestimation of the benefits of
replacing saturated fat with vegetable oils rich in linoleic acid.

Shifa Ali, RD (5th January, 2019)




Arachidonic Acid (ARA)
Omega 6, Good or bad?

Arachidonic acid can become conditionally essential esp for
infants

ARA increases healing blood flow and inflammation.

But in chronic disease, ARA can get stuck in an elevated state
and continue to damage tissue and encourage degeneration.

ARA can become dangerously elevated, especially when dietary
intake has deficient levels of omega 3 ALA, EPA and DHA to act
as an ARA counterbalance.

The United States and most industrialized countries’
populations live with high ARA levels because of low intake of
omega 3 oils and large intakes of highly processed PUFAs and
trans fats.

Shifa Ali, RD (5th January, 2019)



So why Arachidonic Acid (n-6 ARA) is being added to
infant formulas ?

e Most abundant fatty acid in the brain, present in similar
guantities as DHA.

e Critical for infant growth, brain development, and health.

e Balancing the amounts of ARA and DHA is important as too
much DHA may suppress the benefits provided by ARA. Both
ARA and DHA have been added to infant formulas and follow-
on formulas for more than two decades.

e ARA & DHA are naturally present in human milk

e Without the provision of preformed ARA in human milk or
infant formula, the growing infant cannot maintain ARA levels,
from synthetic pathways alone, that are sufficient to meet
metabolic demand.

The Essentiality of Arachidonic Acid in Infant Development, Hadley et al. 2016

Shifa Ali, RD (5th January, 2019)



Omega 3 ALA from flax seeds, walnuts & chia
seeds are not effectively converted to the useful
Omega 3s EPA & DHA

0.5%

ALA -b EPA =» pHA You WEL.J;E need  For every
Therefore it is important to zox 1
ircu. porate the EPA and DHA directly
AL.E'.EEFI:}EEfEfaﬁed] ﬂh‘lﬁé:{:iﬂ;%ﬂﬁ'ﬂﬁ
*Fish

eCod liver oil Amazing Difference!

*Fish oil

.Algae (Krause’s Food and the
Su pp'ements Nutrition Care Process, 14t
Ed., 2017)

Shifa Ali, RD (5th January, 2019)



Paula Owens, MS

Brain Health

PaulaOwens.com -




Children with autism may need

additional essential fatty acids.

It has been suggested that a lack of essential fatty acids
(EFAs) is a possible cause of hyperactivity in children. It is
more likely the result of varying biochemical influences.
These children have a deficiency of EFAs because they can-
not metabolize linoleic acid normally, they cannot absorb
EFA effectively from the intestine, or their EFA require-
ments are higher than normal. Older studies showed lower
levels of docosahexaenoic acid (DHA) and arachidonic acid
(ARA) in children with hyperactivity, and this has been rep-
licated in more recent studies (Burgess et al., 2000).

Krause 12t page 1186

Shifa Ali, RD (5th Januar y, 2019)
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DHA(Q3) in human milk

Human milk contains LA(n6), ALA(n3) and also ARA(n6) & DHA(Nn3).
Mean intake of breast milk at age 1 mo provides 250 mg long-chain n3

fatty d Cld S. Egg yolk as a source of long-chain polyunsaturated fatty acids in infant 12 Artemis P Simopoulos and
Norman Salem, Jr

Breast milk DHA concentration is influenced by DHA in the mother’s diet.

The lowest values(0.06% to 0.22%) are found in milk from mothers with
little or no preformed sources of DHA (eg, fatty fish) in their diets and the
highest values (1%) are found in milk from mothers who consume oily fish
products daily.

The breastfed infant obtains DHA through maternal milk when the mother
eats sufficient quantities of foods containing DHA. If the exclusively
breastfeeding mother is not consuming fish or DHA supplements, a DHA
supplement can be given to the infant. Most infant formulas are fortified
with DHA.

http://milkgenomics.org/article/much-dha-human-milk/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5273852/



Supplementing lactating women with flaxseed oil
does not increase docosahexaenoic acid in their milk
@ AN,

Cindy A Francois, Sonja L Connor 24, Linda C Bolewicz, William E Connor

The American Journal of Clinical Nutrition, Volume 77, Issue 1, 1 January 2003, Pages 226-233,
https://doi.org /10.1093/ajcn/77.1.226

Published: 01 January 2003  Article history »

DHA and EPA levels were significantly higher in breast
milk from women supplemented with fish oil than in
samples from the control group /% Yk

The effect of supplementation with fish oil during pregnancy on breast milk
immunoglobulin A, soluble CD14, cytokines levels and fatty acid composition.
Dunstan JA et al., 2004

Shifa Ali, RD (5th January, 2019)




DIETARY

GUIDELINES
FOR AMERICANS

2015-2020

EIGHTH EDITION

¢ American

Heart
Association.

=Fish 8 ounces per week for general population

=250 mg per day of EPA and DHA, is associated with reduced
cardiac deaths among individuals with and without preexisting
CVD.

=Similarly, 8 oz per week consumption by women who are
pregnant or breastfeeding seafood choices that are sources of
DHA is associated with improved infant health outcomes.

=At least two servings per week of fatty fish (3.5 0z = 1 ser)
="AHA also recommends 2000 to 4000 mg EPA+DHA for people
who are trying to lower their triglyceride levels.
Supplementation of more than 3000 mg per day should be
done only under the supervision of a physician since high
intakes of omega 3 have caused excessive bleeding in many
individuals.




Adequate Intakes for Q 3 fatty acids Adequate Intakes for Q 6 fatty acids
Age (years) | Males Females Age (years) | Males Females
(g/day) (g/day) (g/day) (g/day)
1-3 0.7 0.7 1-3 7 7
4-8 0.9 0.9 4-8 10 10
9-13 1.2 1 9-13 12 10
14 -18 1.6 1.1 14 - 18 16 11
19 + 1.6 1.1 (1100 mg) 19 + 17 12
Pregnancy 1.4 (1400mg) Pregnancy 13
Lactation 1.3 Lactation 13
Krause’s Food & the Nutrition Care Process, 14" Ed (2017)
If a 4 oz serving of salmon provides 3.6 ‘2'\'%"'3::;;':;;::;1 fo
g Omega 3, consuming 8 oz per week(as AHA: n-6 PUFAs 5 to
per AHA guidelines) will provide how 10% of daily calories
many gms or megs per day? -

2014)

Shifa Ali, RD (5th January, 2019)



Spinach 0.2 g per 8 oz. serving

- _' &“\,l"i:él‘.
) ”{ﬁ’{i;{{({(?«a«:;

Fish Qil 4.4 g per 6 0z. serving

Herring 3.6 g per 6 oz. serving

Tuna

2.7 g per

6 0z. serving
S

—

Algae/Algal Oil
0.3gperlg
senving

Brussels

Flaxseed
2.4 g per

Walnut 2.72 g 14.15 g serving
per 30 g serving

5 Broccoli Egg Salmon

Mackerel 2.2 g 0.19 g per 1.32 g 3.6 g per 6 oz.

per 6 0z. serving 166 g serving per 3 eggs serving ’ ache org.o

Shifa Ali, RD (5th January, 2019)

Cod Liver Oil Sprouts
2.6 gper0.5oz 0.27 g per
S 8 0z. serving

B




Food ALA (g) DHA +EPA (mg)

Flaxseed/linseed oil(1 Thsp) 10.0

Flaxseeds/Linseeds, 1 Tbsp (14g) 3.5

Chia seeds, 1 Tbhsp (15g) 2.7

Walnuts, 10 nut halves (30g) 1.9

Canola oil, (1 Tbhsp) 1.7

Seaweed, nori, dried, (3 sheets) 0.01 135
Omega-rich eggs, ( 1 medium)* 0.52 180

Eggs, cooked, (1 medium egg) 0.08 27

Fish Qil 1tsp (5ml) 1200-1800
Cod liver oil 1tsp (5ml) 800-1000
Chinook Salmon 4 ounces 3600 mg
Tuna 4 ounces 970mg

*AUSNUT — Australian Food and Nutrient Database, FSANZ 2007 and Nutrition Informational Panels on Food Products.

*“Description and Composition of Flax “

https://flaxcouncil.ca/wp-content/uploads/2015/03/FIxPrmr_4ed_Chptl.pdf

*Krause 2017

**Ferrier LK, Caston LJ, Leeson S, Squires J, Weaver BJ, Holub BJ. Alpha-Linolenic acid- and docosahexaenoic acid-enriched eggs from hens fed flaxseed:
Influence on blood lipids and platelet phospholipid fatty acids in humans. Am J Clin Nutr. 1995;62:81-6.



Fatty fish takes its Omegas from somewhere else!!

% A
Marime Lo Herbivaraus/ Smaller Fish Oil
microalgae  plankton planktiverous fish camivorous Ash Larger camivorows fish with Omega-35

e Zooplankton Plankton are organisms drifting in oceans, seas,
and bodies of fresh water. zooplankton play a key role in
aquatic food webs. They are rich in longer chain omega 3.

e Algae are rich sources of DHA and EPA

Shifa Ali, RD (5th January, 2019)
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Farmed Fish VS Freshwater Fish

 Freshwater fish can contain more omega 3
because they feed on a wide variety of
zooplankton and algae

 Farmed fish may have limited feed variety & may
be raised with contaminated pesticide laden
water

e Modern aquaculture produces fish that contain
less omega-3 fatty acids than do fish grown

naturally in the ocean, rivers and lakes. (Lower ratio of

n-3 to n-6 fatty acids in cultured than in wild fish.van Vliet T, Katan MB Am J
Clin Nutr. 1990 Jan; 51(1):1-2.)



Mahsheer

Non Oily fish

Mahasheer ( National Fish
of pakistan)

Rahu (230mg Q3/ 100g)*
Catla

Pomfret

Baam (eel)

Sole

*Nutritional aspects and seasonal influence on fatty acid
composition of Carp (labeo rohita) from the indus river,
Pakistan. Memon, Talpur & Bhangaer (2010)

Fish in Pakistan

Oily fish

Palla

Trout

Palla
Trout

Rainbow trout

Snapper (heera)

Salmon (rawas machli)
Sardine

Tuna (imported canned)

Shifa Ali, RD (5th January, 2019)




Fish specie Local name DHAmg/ EPAmg/ Total
100g 100g EPA+DHA
1. Tenualosailisha Palla machli 934 305 1240
2.  Trichiurus Longhead hairtail 567 203 770
lepturus
3. Sardinella Lonar (sindhi) 534 937 1472
loniceps Indian oil sardine
4. C. madrasensis Oysters 383 377 760
5. G.chapra Chapila 342 - 342
Indian river shad
6. O. mykiss Rainbow trout 224 81 306
7. Salmon 700 - 400 1800
Indian salmon (Rawas) 1400
8. Sardine 509 470 979
9. White snapper (heera) 371 244 615
10 Labeo rohita Rahu 231

*DHA and EPA Content and Fatty Acid Profile of 39 Food Fishes from Indiahttps://www.ncbi.nlm.nih.gov/pmc/articles/PMC4989070/

*https://health.gov/dietaryguidelines/dga2005/report/HTML/table_g2 adda2.htm

*Nutritional aspects and seasonal influence on fatty acid composition of Carp (labeo rohita) from the indus river, Pakistan. Memon,

Talpur & Bhangaer (2010)



Local oily fish Gallery

Palla machli

Long head hair tail

Lonar(sindhi) Indian oil
sardine

Chapila (indian river
shad) small fish

Shifa Ali, RD (5th January, 2019)



Omega 3 eggs????
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= " Feed your hen flaxseeds (ALA) & get
DHA enriched eggs! s

 Laying hens can covert ALA to DHA. (Burdge and Calder, 2006; ™
Zivkovic et al., 2011; Gregory et al., 2013).

e By enriching the chicken feed with fishmeal or
flaxseed, the ratio of omega-6:o0mega-3 decreased to
6:6 and 1:6 FESDECtively. An Increase in the Omega-6/0Omega-3 Fatty Acid

Ratio Increases the Risk for Obesity Artemis P. Simopoulos

e To directly increase the amount of DHA , fish oil can be
used in poultry feed or indirectly by increasing the

levels of precursor ALA by feeding flaxseed yiang and sim,
1993, Milinsk et al., 2003, Sparks, 2006).

 Egg yolk total omega-3 fatty acid (ALA, EPA, and DHA)
concentration increased linearly as oil % age
increased for flaxseed oil and milled flaxseed in feed.

Comparative omega-3 fatty acid enrichment of eqg yolks from first-cycle laying hens fed
flaxseed oil or ground flaxseed. June 2017, https://doi.org/10.3382/ps/pew462

Shifa Ali, RD (5th January, 2019)



TABLE 3-2 Fat-Oil Dietary Intake Survey

Fats and Qils

OMEGA 9 (stabilized
~h0% of daily fat calories
Oleic Fatty Acid

OMEGA 6 jcontrollers)
Essential Fatty Acd Famify
~30% of daly fat calones

LA-GLADGLA—AA

OMEGA 3 {fluidityy'communicators!
Essential Fatty Acd Family
~ 10% of daily fat calories

ALA-EPA_sDHA

BENEFICIAL SATURATED (structure)
~10% of daly fat calones
Short ChainfMedium-chain Trighycerides

DAMAGED FATS/OILS (promoting stress to
cellz & tiesues)

Should be =<5% (try to avoid)

Tranz Fats

Acrylamides

Odd-Chain Fatty Acids

VLCFA/damaged

Flease indicate how many times PER WEEK you eat the fallowing fats/ols.
__Almond Oil

__ Almonds/Cashews

__ Almond butter

__ Pvocados

_ Peanuts

__ Peanut butter (natural/soft)

___ Egaos (whaole), organic (A4)
__ Meats (commerciall (A4}
__ Meats (grass-fed, orgl (&A)
__ Brazil nuts (rawwl

__ Pecan (raw)

__ Hazelnuts/Filberts (raw)

__ Hemp Seeds

__Fish Oil capsule:tDHA
__Fish Oil capsule: 1TEPA
___Fish {salmon/ffin-fishl
__ Fish {shellfish)

__ Flax seeds/meal

__ Coconut Oil

__ Butter, organic

__ Ghee (clanfied butter)
__ Dairy, raw & organic

__ Margarine

___Reg. vegetable oils {corn, sunflowwer, canola)
__ Mayonnaise (Commercial)

___ Hydrogenated Oil {as an ingredient}
__"lmitation” cheeses

___Tempura

__ Dlives

__ Olive Ol

__ Sesame Seeds/Tahini
__ Hummus (tahini oil}
__ Macedamia Muts

___ Pine Huts

___ Ewvening Primrose (GLA)
__ Black Currant Oil (GLA)
__ Borage Oil {GL&)
__Hemp il

__ Grapeseed Oil

__ Sunflower Seeds (raw)
__ Pumpkin seeds (raw)

___ Flax Ol

__ UDO= DHA Oil

__ Algas

__ Greens Powder walgae
__ Chia seeds

__ Meats, grass-fed
__Wild game

__ Poultry, organic

__ Eogs, whole organic

__ Doughnuts (fried)

__ Deep-fried foods

__ Chips fried in oil

___Regular salad dressing

__ Peanut Butter (JIE etc)

__ Roasted nuts/seeds

__ Products with hydrogenated fats

Krause’s Food & the Nutrition Care Process, 14t Ed (2017)

fa Ali, RD (5t January, 2019



What is erucic acid

Shifa Ali, RD (5th Januar y, 2019)



What is erucic acid

A monounsaturated omega-9 fatty acid, present in the oil-rich
' seeds of rapeseed and mustard.

Present in rapeseed & mustard :high levels of erucic acid (over
40% of total fatty acids). Canola (cultivated for food use) a
genetically modified breed of rapeseed, contain below 0.5%.
Low erucic acid rapeseed oil is canola.

Tests on animals show that ingesting oils containing erucic acid
causes heart lesions & nutritional deficiencies in rats.

st The main contributors to erucic acid exposure in the diet are
pastries, cakes and biscuits. For infants, infant formulae is the

low erucic rapeseed oil, coconut i, i
main source.

sunfiower oil), Maltodextrin, Lactose,
Sucrose, Minerals, Soya Lecithin, Fish Oi,

Vitamins, Taurine, Inositol, Probiofics
[Lactobacillus reuteri culture (DSM 17938*)

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-
biology/erucic-acid Shifa Ali, RD (5th January, 2019)



Studies on health effects of mustard oil have been conducted in India,
which had conflicting results.

CHD history was associated with higher relative consumption of mustard oil

than ghee and CHD is positively correlated with increased mustard oil intake.
Comparison of Mustard Oil and Ghee Consumption on the History of Coronary Heart Disease in
Urban Population of India https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5121705/

Use of mustard oil, which is rich in a-linolenic acid (6-10%), was associated with

a lower risk than was use of sunflower oil. (Canola has 11%ALA)

Rastogi T, Reddy KS, Vaz M, et al. (April 2004). "Diet and risk of ischemic heart disease in India". Am. J. Clin.
Nutr. 79 (4): 582-92. PMID 15051601

US, EU, Canada banned edible mustard oil.
FDA in 2011: “Expressed mustard oil is not permitted for use as edible vegetable
oil. It may contain 20 to 40% erucic acid, which has been shown to cause

nutritional deficiencies and cardiac lesions in test animals.”
https://www.accessdata.fda.gov/cms_ia/importalert_89.html

Shifa Ali, RD (5th January, 2019)



Take Home Message: Time for an oil change

' 5 tsp oils per day are enough to meet essential fatty acid
J’ needs. The body needs a balance of each Essential Fat
” within the Omega-3 and Omega-6 families

Less intake of vegetable oils high in omega-6 fatty acids,

- D
Tow - ,‘"'; = . to oils high in omega-3s (flax, nuts, chia, canola), and
ESE S hlgh in monounsaturated oils such as olive ail,
TN & Increasing fish intake to 2—3 times per week, while
\ S

\ % @ decreasing meat intake

‘gﬂ Limit intake of processed and deep-fried foods

- containing trans fats which can reduce the conversion of
iy

i‘i ALA to EPA and DHA https://www.pennutrition.com/docviewer.aspx?id=11713

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4808858/#B42-nutrients-08-00128



Take Home Message: Optimize Omega 3 intake

Add ground flaxseed to foods such as hot or cold cereal or yogurt.
Pregnant women should limit their intake to occasional. As safety levels
of lignans have not been established foe pregnancy.

Eat walnuts. Add to salads, cereals, baking.
Use flaxseed oil or canola oil in salad dressings.

Consider using omega 3 fortified products.
Substitute % cup ground flaxseed for % cup flour in bread, pizza dough,

cake, cookie recipes ,_ 28y

Replace 1 egg with 1Thsp ground flaxseed and 3Thsp water in recipes.

Consider taking a DHA supplement, particularly if you are pregnant or

breastfeeding - aim for 100-300mg/day. «ﬂ% o
Canned fish can be included such as tuna, sardines & salmon. NS

» https://www.pennutrition.com/docviewer.aspx?id=11713
>Krause’s Food & the Nutrition Care Process, 14t Ed (2017)

Selia Whkete
ALEACORE

Shifa Ali, RD (5th January, 2019)
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“] want you to switch from motor oil to omega-3 fish oil.”

Shifa Ali, RD (5th January, 2019)



	Essential Fatty Acids
	Slide Number 2
	Slide Number 3
	The Omega Family
	Slide Number 5
	Metabolically the five primary eicosanoids GLA,DGLA, ARA, EPA, DHA collaborate and compete for shared enzymes in forming the prostaglandin groups
	α – Linolenic Acid conversion to DHA is limitted!
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Arachidonic Acid (ARA) Omega 6, Good or bad?
	So why Arachidonic Acid (n-6 ARA) is being added to infant formulas ?
	Slide Number 23
	Slide Number 24
	Children with autism may need additional essential fatty acids.
	DHA(Ω3) in human milk
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Fatty fish takes its Omegas from somewhere else!!
	Farmed Vs Freshwater fish
	Farmed Fish VS Freshwater Fish
	Fish in Pakistan
	Slide Number 36
	Slide Number 37
	Omega 3 eggs????
	Feed your hen flaxseeds (ALA) & get DHA enriched eggs!
	Slide Number 40
	What is erucic acid
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Take Home Message: Optimize Omega 3 intake
	Slide Number 46

