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The Fatty Acids
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This article discusses how much fat should be included in someone's diet:

Fat in Vegan Diets: How Low Should You Go?
by Virginia Messina, MPH, RD [[blog]]
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Saturated Fats

e Replacing saturated fats with polyunsaturated fats reduces the risk
of heart disease [5].
e Found in high amounts in animal products; also in high amounts in

XXupHI Kucnotu

Lla ctatTa po3nosigae CKifbky XXUpIB Chif BKNKOYUTU B JIETY:

Xvpu B BeraHchbKin aieTi: Hackinbkyu BU MaeTe 3MEHLINTU TXHIO KifIbKICTb?
BipopxunHis MecciHa, MPH, RD [[blog]]

3micT
e HacwuyeHi xupwu
e TpaHcC Xupu
o MoHoOHeHacu4eHi Xnpu
e [loniHeHacu4eHi Xxunpu

o Owmera-3
m  Anbda-niHoneHoBa KMCoTa
m CTeapuaoHoBa KMCNOTa
m Enko3aneHTaeHoBa kKMcnora
m [lokozaneHTaeHOBa KUCMOTa
m [loko3sarekcaeHoBa KMCNoTa
o  Owmera-6 XWpHi KUCNoTH
m JliHonesa kncnota
m [ama-niHoneHoBa KMcnoTa
m [uromo-rama-niHoNeHoBa K1ucnoTa

m ApaxiZoHoBa KMCIoTa
e TpaHcdopmauiga NoniHEHACUYEHUX XKUPHUX KNCNOT

e [locunaHHsa

HacuuyeHi xupu

e 3aMiHa HaCMYEHUX XUPIB MOSIHEHACUYEHNMU XXUPAMU 3HUXKYE
PU3MK 3axXBOpPOBaHb [3].
e B Benukux KinbKOCTAX MICTATLCA Y NPOAYKTaxX TBAPUHHOIO
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coconut, palm, and palm kernel oils.

Trans Fats

Found mostly in foods made with partially hydrogenated oils, including
margarines, shortening, commercial frying fats, crackers, cookies, and
other snacks. Check label.

The consensus among nutritional professionals is that large amounts of
trans fats increase the risk of heart disease and many other diseases.

A 2008 review [4] of trans fats and cardiovascular health found:

e Five meta-analyses of controlled dietary interventions have
examined the relationship between trans fatty acids intake and
blood lipid levels and consistently report a worsening of blood lipid
profiles with increasing trans fatty acid intakes, with a
dose-response relationship evident.

e Four cohort studies report on the association between trans fatty
acid intake and incidence of cardiovascular disease. They
consistently found that larger amounts of trans fats (about 4 to 6
grams per day) increased heart disease rates by about 25% in

comparison with the lowest amounts (about 1 to 2 grams per day).

e Vegetable based trans fats were found to be more harmful than
animal-based (those found naturally in ruminant animal products).

Also see 2010 Trans Fats Update. [[blog]]

NOXOMAXKEHHS, € TaKo) 6arato B KOKOCOBIW, NanbMOBil Ta B
nanbMosApPOBIN Onisix.

TpaHc xupm

3HangeHo B OCHOBHOMY B Xap40OBUX NPOAYKTax 3 4acmkoeo
2i0poeeHizogaHUMU Macnamu, BKIToHarum MaprapmHn, KOHOUTEPCbKUN
Xnp (KMpwu, WO JoJaloTbCs B TiICTO AN pO3CUNYacTOCTi), KOMepUinHi onii
AJ1S1 CMaXXeHHS1, Kpekepu, NeYnBo Ta iHWKUX 3akycku. MNepesipanTte
€TUKETKI.

KoHceHcyc cepep, (haxiBuiB 3 XapyoBUX NPOAYKTIB NoNsrae B TOMy, LLO
BENUKI KiSTbKOCTI TPaHC-XMPIB NiABULLYIOTb PU3MK CePLIEBO-CYONHHNX
3axBOploBaHb Ta 6araTbOX iHLWMX 3aXBOPIOBAHb.

Ornag 2008 r. woao TpaHc-XupiB Ta cepLeBO-CyANHHNX 3aXBOPIOBaHb
BUSAABMB HacTynHe [4]:

e [1'aTb MeTa-aHani3iB KOHTPONbOBAHUX OIETUMHUX BTPyYaHb
Aocnigkysanu B3aeMO3B'30K MiDK CMOXMBAHHAM TPAHC-XKUPHUX
KMCNOT i piBHEM NinigiB KpoBi Ta NOBIAOMNAKTL NPO NOripLLUEHHSA
ninigHoro Npodinto KPoBi i3 36iNbLUIEHHAM CNOXUBAHHS
TPaHC-XMPHUX KUCIOT, 3 O4EBUAHMM CMiBBIQHOLUEHHSM
“no3a-peakuis’.

e YoTUpKM KOropTHI AOCAILKEHHSA NOBIAOMIIAKTL NPO 3B'A30K MiX
CMOXMBAHHAM TPAHC-XUPHUX KACIIOT Ta YacTOTOH
cepueBO-CyaMHHUX 3axXBOptoBaHb. BoHM BignoBigHO BUSBMNNK, WO
BenuKa KifibKiCTb TpaHC-XupiB (6nn3bko 4-6 rpamis Ha aeHb) 6e3
cynepeyeHb 30inbLUye 4acToTy cepueBmX 3axXBOpoBaHb NpUbnmMsHo
Ha 25% Yy NOPIBHSAHHI 3 MEHLLO KiNbKiCTHO (6r113bKo 1-2 rpamiB B
OEHDB).

e BuasneHo, WO TpaHC-XMPU Ha POCINHHIN OCHOBI € BinbL
WKIONMBUMU, HIXK HA TBAPWUHHIM (SIKi NPUPOAHO 3HAXOASATLCS B
NpoayKTax, LWo pobnaTbCcsa 3 M'Aca Ta iH. YaCTUH Tin XXYNHUX
TBapWH).

Auneitbea Takox 2010 Trans Fats Update. [[blog]]
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Earth Balance is a vegan margarine that contains omega-3s, no
hydrogenated oils, and is available at many natural foods stores.

Monounsaturated Fats (MUFA)

e Also known as omega-9 fats, n-9, or oleic acid.

Improve cholesterol levels when replacing saturated fats.

e Abundant in olive oil, canola oil, high oleic sunflower oil, hazelnut
oil, high-oleic safflower oil, and almond oil.

e Olive oil is not as refined as other oils, making it a reliable source of
vitamin E and possibly other healthy components. If you do not like
the taste of olive oil in some dishes, try other oils made of high
MUFA.

e Avocados and many nuts (almonds, cashews, filberts/hazelnuts,
macadamias, peanuts, and pecans) are high in MUFA. Because
nuts are high in nutrients and other protective compounds, you can
benefit from eating them on a daily basis.

e In one study, eating nuts (including peanuts [2]) five or more times
per week reduced heart disease by about 50% [3].

Polyunsaturated Fats (PUFA)

There are two main types of PUFAs: omega-3s (aka n-3) and omega-6s
(aka n-6). Both n-3s and n-6s can be further divided into short chain and
long chain.

The short chain n-3, alpha-linolenic acid (ALA), and the short chain n-6,
linoleic acid (LA) are considered "essential," because the body cannot
make them. Other PUFAs are not considered essential because most
people's bodies can produce them from LA or ALA.

Earth Balance - ue BeraHCcbknin MaprapvH, LLO MiCTUTb omMera-3, BiH He
Mae rigporeHisoBaHuX onin, i 4OCTYNHUIA y BaraTbox MarasnHax
HaTypanbHux npoaykTis. (B CLUA - pea.)

MoHoHeHacuueHi xupu (MHXXK)

e Takox BigoMmi Sk omera-9, n-9 abo oneiHoBa Kucnora.

e [loninweHHs piBHS XonecTepuHy Npu 3amMileHHi HUIMU HaCU4YeHnx
Xupis.

e Y BeruKiN KiNbKOCTI MICTUTBLCA B OSIMBKOBIN Onil, pinakosin onil,
8UCOKO 0J1eiHO808ili COHALUHWUKOBIW oril, Macni dyHAyKa, 8UCOKO
osieiHogoesili cathnopoBin onii Ta MuraanesomMy Machi.

e OnunekoBa onis MeHLW padiHoBaHa, HiX iHWiI, Wo pobuTb ii
HaOiMHUM [KeperioM BiTaMiHy E Ta, MOXNUBO, iHLLINMX KOPUCHUX
KOMMOHEHTIB. AKLWO BaM He NogobaeTbCca cMaK OfIMBKOBOI Oflil B
AesKkuX CTpaBax, cnpobynTe iHWi macna 3 BUCOKMM piBHeM MHXKK.

e ABokafo Ta 6arato ropixis (Murgane, kew'to, niwmHa/oyHayK,
Makagamid, apaxic, nekaH) MatoTb BUCOKU pieHb MHXK.
OckKinbKun ropixu MiCTATb BEMUKY KiflbKiCTb MOXUBHUX PEYOBUH Ta
3aXMCHUX Cronyk, B byaete oTpuMyBaTN KOPUCTb, CNOXMBAKOYM iX
LLIOAHS.

e 3rigHO 3 OAHUM AOCAILXXEHHAM, NOIAAHHA ropiXiB (BKIIHOYa4ym
apaxic [2]) n'aTb abo binbLle pasiB Ha TWXKAEHb 3HMXKYBasO cepLeBi
3axBoproBaHHSA NpnbnnsHo Ha 50% [3].

NMoniHeHacuyeHi xupun (MHXK)

IcHytoTb ABa ocHoBHUX Tunu MNMHXK: omera-3 (n-3) Ta omera-6 (n-6).
O6uasa TMNK MoxXyTb ByTK gani knacudikoBaHi Ha KOPOTKO- Ta
AOBronaHLXKKOBI.

KopoTkonaHutoxkoBa n-3, anbga-niHoneHosa kucnota (AJ1K) Ta
KOPOTKOMaHUOXKOBa N-6, niHonesa kucnota (J1K) BBaxkatoTbCs
"He3aMiHHUMU", OCKIfTbKWU CaM OpraHi3am He MoXe IX CUHTe3yBaTW. IHLUi
MHXXK He BBaXkatoTbCs HE3AMIHHUMMN, OCKINbKM 34€6iNbLIOro opraHiam
noguHn moxe BupobnaTu ix 3 JIK aéo AJIK.
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The following is a list of the notable PUFAs:
Omega-3s

Alpha-linolenic Acid (ALA or LNA) - short chain; 18:3(n-3)

ALA is found mainly in the oil of flaxseeds, hemp seeds, walnuts,
rapeseed (canola oil), camelina (aka Gold of Pleasure), chia seeds, and
soybeans, and in animal flesh. It is also found in very small amounts in
leafy green vegetables and other plant foods.

Stearidonic Acid (STA) - short chain; 18:4(n-3)

There is evidence in humans that STA is more readily converted to EPA
than is ALA.

Echium plantagineum is a abundant souce of STA.
Here are some studies on STA:

e Surette ME, Edens M, Chilton FH, Tramposch KM. Dietary echium
oil increases plasma and neutrophil long-chain (n-3) fatty acids and
lowers serum triacylglycerols in hypertriglyceridemic humans. J
Nutr. 2004 Jun;134(6):1406-11. Abstract.

e Miles EA, Banerjee T, Calder PC. The influence of different
combinations of gamma-linolenic, stearidonic and
eicosapentaenoic acids on the fatty acid composition of blood lipids
and mononuclear cells in human volunteers. Prostaglandins Leukot
Essent Fatty Acids. 2004 Jun;70(6):529-38. Abstract.

e James MJ, Ursin VM, Cleland LG. Metabolism of stearidonic acid in
human subjects: comparison with the metabolism of other n-3 fatty
acids. Am J Clin Nutr. 2003 May;77(5):1140-5. Abstract.

Hwxye HaBegeHOo cnmMcok Hambinb 3Havywmx MHXK:

Omera-3

Anbda-niHoneHoBa kucnota (AJ1K) - KOpOTKONaHLIKOXKKOBA;
18:3 (n-3)

AJIK 3ycTpiyaeTbCca B OCHOBHOMY B Oflil 3 HACiHHS NIbOHY, KOHOMeErb,
BOMOCbLKMX ropixiB, parncoBoMy Macrsli, Macni kamenil (pUXuKy), HaciHHI Yia
Ta coeBux 6obax, a TakoX y M'sci TBapuH. BoHa Takox 3ycTpiyaeTbes y
AyXe HEBENUKUX KiNlbKOCTAX B JIMCTOBUX 3€M1EeHMX OBOYaX Ta iHLWINX
POCINHHUX NPOAYKTaX.

CteapupoHoBa kucnota (CT[) - kopoTKonaHutoxkoBa; 18:4
(n-3)

IcHye pokas Toro, wo CT[ nerwe, Hix AJIK, nepeteoptoeTbes B ENMK.

CuHsik nodopoxHukosul (Echium plantagineum) € rapHUM gxepenom
CTQ.

Ocb peski pocnigxeHHsa wopo CTA:

e Surette ME, Edens M, Chilton FH, Tramposch KM. Dietary echium
oil increases plasma and neutrophil long-chain (n-3) fatty acids and
lowers serum triacylglycerols in hypertriglyceridemic humans. J
Nutr. 2004 Jun;134(6):1406-11. Abstract.

e Miles EA, Banerjee T, Calder PC. The influence of different
combinations of gamma-linolenic, stearidonic and
eicosapentaenoic acids on the fatty acid composition of blood lipids
and mononuclear cells in human volunteers. Prostaglandins Leukot
Essent Fatty Acids. 2004 Jun;70(6):529-38. Abstract.

e James MJ, Ursin VM, Cleland LG. Metabolism of stearidonic acid in
human subjects: comparison with the metabolism of other n-3 fatty
acids. Am J Clin Nutr. 2003 May;77(5):1140-5. Abstract.

EnkosaneHTaecHoBa kucnota (ElNK) - noBronaHuoXKoBa;
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Eicosapentaenoic Acid (EPA) - long chain; 20:5(n-3)

EPA is found mainly in fatty fish who get their EPA from seaweed. Vegan
EPA supplement are now available. EPA is also present in Irish moss and
wakame, but the ratio of iodine to EPA is much too high to make these
foods a recommended source. Some EPA is converted into series 3
eicosanoids which can reduce inflammation, blood pressure, and
cholesterol.

Docosapentaenoic acid (DPA); 22:5n-3

DPA has not been studied like EPA and DHA because it is not as
prevalent in fish oil and isolated supplements have not been readily
available — it is not known if it has any unique functions. A 2011 review
(supported by Meat and Livestock Australia) says, "The literature on n-3
DPA is limited, however the available data suggests it has beneficial
health effects. In vitro n-3 DPA is retro-converted back to EPA [7]."

Docosahexaenoic Acid (DHA) - long chain; 22:6(n-3)

DHA is found in seaweeds and fatty fish. Vegan DHA supplements are
available. DHA is a major component of the gray matter of the brain,
retina, testis, sperm, and cell membranes. Low levels of DHA have been
associated with depression. DHA can be converted into EPA.

Omega-6 Fatty Acids
Linoleic Acid (LA) - short chain; 18:2(n-6)

LA is the most prevalent omega-6 fatty acid in plant foods and found in
most vegetable oils, especially corn, sunflower, "vegetable," soy, safflower,
and sesame oils.

20:5 (n-3)

EMK 3HaxoanTbCst B OCHOBHOMY B XMpPHIin pubi, sika otpumye ElNMK 3
BoAopocTen. Y npogaxy € BeraHcbki xapyosi gobasku ENK. EMK Takox
NPUCYTHSA B ipnaHACbKOMY MOCi (BUA YepBOHUX BOAOPOCTEN) Ta Bakame,
ane cniseigHoweHHA nogy Ao ENK € 3aHaaTo BUCokuM, LWo6 3pobuTu Ui
npofyktn pekomengosaHum mpxkepenom ENMK. deski EINK nepetBoptotoThbCs
Ha 3-eMKo3aHoIau, SKi MOXYTb 3MEHLUNTU 3ananeHHs, apTepiaribHUM TUCK i
XONneCcTepuH.

[oko3aneHTtaeHoBa kucrnota (AMNK); 22:5 (n-3)

AMNK He Tak 6araTto BuBYanacs, sk EMNK i K, ockinbku ii He Tak 6arato B
pnb’ayomy Xxupi, nnoc 4obaBkM BUKOYHO 3 HET He Bynu LUMPOKO
AOCTYMHi - TOMY HEBIAOMO, YM Mae BOHa YHikanbHi pyHkuii. B ornaai 2011
(nigroToBneHomy 3a NiATPUMKK acouiauii TBapuHHMUTBa ABcTpanii, Meat
and Livestock Australia) roBoputbcs: "flitepartypa npo n-3 [N1K
obmexeHa, ogHak AOCTYNHI AaHi cBigvaTtb npo Te, wo AMK mae kopmcHuin
BNNMB Ha 3gopoB.'a. B npobipui n-3 [NK nepeTtBoptoeTbca Hasag B ENK
[7]."

[okocarekcaeHoBa kucnota (OIrK) - noBronaHuoXKoBa;
22:6 (n-3)

ArK 3ycTpivaetbca y BOOOPOCTAX Ta XUPHiN pubi. Y npogaxy € BeraHchki
nobaskun AK. Lia kncrnota € OCHOBHUM KOMMOHEHTOM CipOi pe4OBUHU
FONIOBHOMO MO3KY, CiTKIBKW, Sie4Ka, CnepMu Ta KNiTUHHUX MeMbpaH.
Husbkun piseHb 'K 6yB acouinioBaHui 3 genpecieto. [NK moxe
nepetsoptoBatmcs B ElNK.

Owmera-6 XupHi Kucrnortm

NinoneBa kucnorta (J1K) - kopoTkonaHuytoxkoBa; 18:2 (n-6)

JIK € HannowwmpeHiLWwo oMera-6 XNMpHOK KMCNOTOK B POCANHHIN iXi Ta
BUSABMeHa B 6inbLIOCTi POCANMHHUX Ofi, OCOBNMBO ONil KyKYpyA3w,
COHSILLHMKA, Pi3HUX CyMillaxX POCIUHHMX Ofin, COEBOMY, CaddriopoOBOMY Ta
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Gamma Linolenic Acid (GLA) - short chain; 18:3(n-6)

GLA is found in evening primrose oil, borage oil, black current oil, and
breast milk.

Dihomo Gamma Linolenic Acid (DGLA) - long chain;
20:3(n-6)

DGLA is made from GLA. Some DGLA is converted into series 1
eicosanoids which are considered good and so some people try to boost
their DGLA through GLA supplements.

Arachidonic Acid (AA) - long chain; 20:4(n-6)

AA is found in meat and peanut oil, and is also made from DGLA. AA is
converted into series 2 and 4 eicosanoids. (Cats cannot convert LA to AA,
which is why they must have AA supplemented in their diet if they are on a
vegan diet.)

PUFA Conversion Pathways

Chart 1 below shows the order in which LA and ALA are converted into
longer chain fatty acids and then into eicosanoids. Eicosanoids act like
hormones with a direct effect on a wide range of physiological actions,
including blood pressure, blood clotting, stomach secretions, cholesterol
synthesis, respiratory muscle contraction, and effects on the immune and
nervous systems. Many eicosanoids have opposing actions and,
therefore, a balance of eicosanoids is needed.

Chart 1: PUFA Sources and Pathways

KYHXYTHOMY Macnax.

Nama-niHoneHoBa kucnorta (I'11K) - KopoTKonaHLH0XKOBa;
18:3 (n-6)

MK € B macni npumMynu BeYipHbOI, onii 6pycHuMLi, YOPHOT CMOPOAMHN Ta
rpygHoOMy Monodi.

Ouromo-rama-niHoneHoBa kucnorta (OrJIK) -
aoBronaHuroxkona; 20:3 (n-6)

AITK sBupobnsaetbes 3 [TIK. deski ATIK nepeTBoptooTbCA Ha enko3aHoign
cepii 1, siKi BBaXXalOTbCHA KOPUCHUMUN, | TOMY AeSKi JTI0AN HamaratTbCs
niasnwmnTm cein piseHb AITIK 3a gonomoroto godasok T1K.

ApaxignoHoBa kucrnorta (AK) - goronaHuroxkoBa; 20:4 (n-6)

AK 3HangeHo B M'Aci Ta apaxicoBOMY Machi, @ TakOX BOHa OTPUMYETLCS 3
AITIK. AK nepeTBoploeTbCA Ha enko3aHoign cepin 2 i 4. (Kot He MOXyTb
nepeteoptoBaTh JIK B AK, TOMy BOHU NOBMHHI MaT JoNOBHEHHA AK 'y
paLioHi, SIKLLIO BOHM Ha BEraHCbKin Oi€Ti).

TpaHccopmauia MHXKK

Cxema 1 nokasye nopsagok, B akomy JIK ta AJIK nepeTBoptotoTbCSA B JOBLLUI
NaHUIOMM XXMPHUX KUCIIOT, a NOTiM y erko3aHoian. EnkosaHoign gitoTb sk
rOPMOHMU, Lo Ge3nocepeaHbO BNANBAKOTb HA LLUMPOKNIA CNEKTP
doisionoriyHMx NpoLeciB, BKIKOYao4M apTepiaribHUM TUCK, 3ropTaHHS KPOBi,
CeKpeLito LUMNYHKY, CUHTE3 XONecTepuHy, CKOPOYEHHS ANXanbHUX M'S3iB,
iIMyHHY Ta HepBOBY cucTeMn. barato enko3aHoIAiB MalOTb NPOTUNEXHI
Hanpamu gii, Tomy HeobxigHo NigTpuMmyBaTK iX 6anaHc.

Cxema 1: WUnaxu ta pxepena MNMHXK
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In the chart above, "D6D" represents the enzyme that changes ALA and
LA into other fats. The reactions that convert LA and ALA compete for
D6D. Too much LA will saturate this enzyme and prevent adequate ALA
from being synthesized into EPA and DHA and thus increase inflammation
from a lack of the series 3 eicosanoids.

However, a 2012 meta-analysis of studies on LA and inflammation found
that in the recommended amounts, 3 - 10% of calories, LA did not
increase markers of inflammation. Increased LA decreased EPA levels,
but did not decrease DHA [1]. A study from 1992 [6], vegans ate 9-10% of
their calories as LA and, of course, had no natural dietary source of DHA.
Whether large amounts of LA harm the DHA status of vegans has yet to
be determined.
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Ha rpaciky suwe "06[" (Oensta 6 - gecatypasmn) - Lue hepMeHT, KN
nepetsoptoe JIK Ta AJIK Ha iHwi xupun. Peakuii, ski nepetsoptotoTh JIK Ta
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