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Essential Information

“Where do you get your protein?” is typically the first question vegans are

asked. And it’s a bit hard to answer because almost all plant foods contain
protein. In other words, vegans get our protein in just about everything we
eat!

Eating a serving of high-protein plant foods at most meals will provide
enough protein for most vegans (the exception being some strength
athletes who should experiment with varying amounts to find the best
results). Anyone who’s regularly been eating meat and cheese is used to
high amounts of protein and if you're craving animal products or feeling
fatigued on a vegan diet, adding more protein is often the solution.

High-protein plant foods include:

m PiBHi aMiHOKMCIOT Vv Mia3mi KpOBi YOrOBiKiB-BEraHiB
m ApriHiH | BeraHcbka fieta
m [opartok A: OuiHka skocTi Oinka

m [IponoBonbya Ta cinbCbKOrocnoaapchbka opraHisadia
OOH pekomeHaye PDCAAS v 1989 poui

m [lpoooBonbya Ta CilibCbKOrocnoaapchbka opraHisaLlis

OOH pekomeHaye DIAAS y 2011 poui

m Kputuka DIAAS
m [opatok B: EtanoHHun 6inok DIAAS

m Jopatok C: JocnimkeHHa M'a30BOro0 CUHTE3Y
m CuHre3 M'a3iB nig yac 10-0eHHOro BEraHCHKOro

XapyyBaHHSA
m CuHTE3 M'a3iB nicng BXUBaHHE i, LLIO MICTUTb

AN0BUYMHY 200 POCIUHHUN BiNokK

m [oaatok D: 3aroeHHs paH y BeraHis
m bibniorpadia

OcHoBHa iHbopMaLis

HanTtunosiwe 3anuTaHHs, sike 3afatoTb BEraHam, — «ae By bepete
6inok?». Ha HbOro Tpoxm BaXXKo BiAMOBICTW, TOMY LLO MawXe BCi POCMVHHI
NPOAYKTU MICTATb BINOK. |HaKwWwe Kaxy4yu, BeraHu OoTpuMyoTb Binok 3
NPaKkTU4YHO BCbOrO, WO i4ATb!

BkrtoueHHs ogHiel nopuii pOCNWMHHOI iXXi 3 BUCOKMM BMiCTOM Binka y
GinbLWicTe NpUnoMIB XXi 3abe3nevye OCTaTHIO KiNbKiCTb Ginka anga
GinbLIOCTi BeraHiB (3a BUHATKOM AESKMX CMOPTCMEHIB, LLO 3aMMaoTbCs
CUNOBUMW TPEHYBAHHAMU, SKUM CRifl eKCNEPUMEHTYBATU 3 Pi3HOK
KINbKICTHO, W06 JOCArTU HanKpawmx pesynbsrariB). byab-xTo, XTo
perynsipHo ICTb M'SICO Ta Cup, 3BMKa€E 40 BENUKOI KiNbKOCTI Binka, i SKLwo
BY NparHeTe NpoayKTiB TBAPMHHOIO NOXOAKEHHA abo BigvyBaeTe BTOMY
Ha BEraHCbKOMY XapyyBaHHi, 36iMbLUeHHS KinbKOCTi Bifnka YacTo €
PILLEHHAM.

[0 pOCNMHHMX NPOAYKTIB 3 BUCOKMM BMICTOM Oinika HanexaTb:
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e seitan and most vegan meats (about 15-25 grams per serving, but
check the label),

tempeh (about 15 grams per 1/2 cup),

tofu (about 10-15 grams per 1/2 cup),

peanuts (about 15 grams per 1/2 cup),

beans and lentils (about 8 grams per 1/2 cup),

and soymilk (about 7 grams per cup).

However, some plant foods are higher in protein than others and if you
avoid most high-protein foods you might start craving animal products or
feeling fatigued.
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Temne (6nmsbko 15 r Ha 1/2 yawkun abo 120 mn),

1oy (6nunsbko 10-15 r Ha 1/2 yawkun abo 120 mn),

apaxic (brnmsbko 15 r Ha 1/2 vyawkm abo 120 mn),

kBacons Ta coveBnus (6nmsbko 8 r Ha 1/2 yawku abo 120 mn)
Ta coeBe MOSOKO (Brm3bKo 7 1 Ha Yaluky abo 240 mn).

MpoTe B AeAKMX POCNMHHUX NpoaykTax BinbLue Ginka, HixX B iHLWNX, | SKLLO
BM YHMKaeTe BinbLIOCTI NPOAYKTIB i3 BUCOKMM BMICTOM Oinka, y Bac Moxe
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Soy

Speaking of protein, soyfoods have traditionally been a staple of many
vegan diets due to their high protein content. Myths abound that soy is
harmful and that has made some people shy away, but there’s plenty of
scientific evidence that two servings of soyfoods per day is perfectly safe.
Higher amounts are probably also safe but they haven’t been studied as
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CoeBi NPOAYKTY NepeBaXHO CKNaakTb OCHOBY BEraHCLKOro paLjioHy

Yyepes BUCOKMIM BMICT Binka. IcHye 6eaniv miciB Npo Te, WO Cos WKianuea,
SIKi cnoHykanu 6araTbox nogen obmexysaTu il CNOXMBaHHSA, ane
[O0CTaTHS KiNbKICTb HAYKOBUX OKa3iB NiaTBEPAXKYE, LLO ABi NOpLil COEBUX

NpOoAYKTIB Ha AeHb Linkom 6e3neyHi. binbLua KinbKicTb, MMOBIPHO, TaKOX




thoroughly. As a vegan dietitian, athlete, and someone familiar with the
scientific research on soy, | happily eat as much soy as | desire!

The most robust area of research on soy has been with respect to breast
cancer and the overwhelming evidence is that soy can reduce the risk of
breast cancer. There’s also evidence to suggest that soy can reduce the
risk of prostate cancer and heart disease (by lowering LDL cholesterol).

You can read more in our article Soy: Main Controversies.

6es3ne4vHa, ane ue He Byno JOCNIOKEHO Tak PETENBHO, K BXMBAHHA ABOX
nopuin i MeHWe Ha OeHb. AK BeraH, 4ieTosnor i CnopTCMeH, 03HanoOMNEHNI
i3 HAYKOBMMU OOCNIKEHHAMMN LWOAO COI, 4 i3 3a40BOMEHHAM IM CTiNbKK
COl, CKiflbKk/ xouy!

HanrpyHTOBHILLi JOCNiOXEHHS COI CTOCYOTbCH PaKy MOMOYHOI 3anosu, i €
He3anepeyHi AoKasu Toro, L0 COA MOXe 3HU3UTU PU3MK paKy MOSTOYHOT
3anosun. Takox 6yno goseaeHo, WO CoS MOXE 3HU3UTU PUSKK paky
nepegMixypoBol 3an03u Ta cepueBuX 3aXBOPIOBaHb (3HUXKYHYN PiBEHb
xonectepuHy JIMHLL).

[eTanbHiwe BN MoxeTe npodntatu y ctatTi Cosa: OCHOBHI CyNepeyHOCT.
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Tofu is an extremely versatile soyfood that has been eaten in some Asian
cultures for hundreds of years. You can fry or bake it and add it to just
about any savory dish. You can also freeze and then thaw it to give it a
chewy texture. Tofu doesn’t have much taste on its own, but it takes on
the flavors of the foods it's mixed with.
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Tody — yHiBepcanbHUN COEBUN NPOAYKT, SKUN Y AeAKUX asiaTCbKUX
KynbTypax nobyTye COTHi pokiB. Bu moxeTe cmaxuntu abo 3anikatu noro ta
[onasatu NpakTUYHO 0 Oyab-AKOT COMNOHOT cTpaBu. Bu Takox moxeTte
3aMOpO3nTK, a NOTIM PO3MOPO3NTU NOTO, LWO6 HagaTy XXyBarbHOI
TekcTypu. Cam no cobi Todpy He Mae 0cobnMBOro cmaky, ane Habysae
CMaKky 1Xi, i3 KO0 NOro 3aMilLyHTb.




Tofu is normally made with calcium salts and is therefore a rich source of
calcium for vegans (check the packaging for “calcium” in the ingredients).
Another type of tofu, silken tofu, has a smooth texture and is used for
making pudding, mousse, and cream-based pies. Silken tofu is often
found in the baking or Asian sections of the grocery store.

While most vegans eat soyfoods, you don’t need to in order to be a vegan
as there are plenty of other high-protein foods. But unless you have a
specific allergy to soy, there’s no reason why you can’t enjoy it just like
millions of other people throughout the world, vegans and meat-eaters
alike.

Additional Tips

To ensure adequate protein status, vegans should eat 3-4 servings per
day of high-protein foods that also are good sources of the amino acid
lysine. Below is a list of protein foods from which to choose (weights listed
are for one serving of ready-to-eat food):

m Legumes — 1/2 cup cooked
m Beans — garbanzo (chickpea), kidney, pinto, navy (125-150
grams)
m Lentils (100 grams)
m Peas — split (100 grams) or green (80 grams)
m Soyfoods — edamame (80 grams), tofu (125 grams),
tempeh (165 grams), soy milk (1 cup or 250 mL), soy meats
(3 oz or 85 grams)
m Peanuts — 1/4 cup (35-40 grams)
m Seitan — 3 0z (85 grams)
m Quinoa — 1 cup cooked (185 grams)
m Pistachios — 1/4 cup (30 grams)
m Pumpkin seeds — 1/4 cup roasted (35 grams)

3asBuyan Todpy BUpOOMNSAOTb, BUKOPUCTOBYHOYM COMi KarnbLito, TOMY BiH €
GaraTum mKepenom KanbLito Ans BeraHis (nepesipTe, Yn BKazaHo
«KanbLuiny B iHrpegieHTax Ha ynakoBLi). [HWWA B1A ubOoro NpoaykTy —
M’SIKUI LLIOBKOBU TODY — Mae rnagky TEKCTYpY | BAKOPUCTOBYETLCS ANS
NPUroTyBaHHA NYAWHTIB, MYCIB | MMPOriB Ha KpeMoBi OCHOBI. LLloBkoBun
TOoPy MOXHa 3HaUTW y Bigainax cynepmapkeTiB i3 npogykTtamu ans
BUMiYKM abo asinCbKMMK ToBapaMu.

Xo4a 6inbLUiCTb BEraHiB BXMBaKOTb COEBI NPOAYKTU, Lie HEOOOB’A3KOBO Ha
BEraHCbKOMY XapyyBaHHI, afpKe iCHYE YMMarno iHWNX NPOaYKTIiB i3 BUCOKNUM
BMicTOM Oinka. Ane sKLo y Bac HEMaE aneprii Ha coto, To YoMy 6 He
BKNIOYATK 11 y CBill paLioH i HACONOLXKYyBaTUCS COEBMMU NPOOYKTAMMU, SIK
ue pobnaTb MiNIbUOHKM NoAen y BCbOMY CBITi, K BEraHu, Tak i BCeigHi
nogn.

[opnartkoBi nopagu

o6 3abe3neunTn HanexHun piBeHb Binka, BeraHu NOBWUHHI icTn 3-4
nopuii NPOAYKTIB i3 BACOKUM BMICTOM Oifika Ha AeHb, SiKi TaKOX €
HaZiMHUM >Kepenom aMiHOKUCIOTK NiduHy. Hukye HaBegeHO CrNCOK
GiNKoOBMX NPOAYKTIB, i3 AKMX MOXHa BMOpaTu (BkasaHa Bara Ansi OgHiel
nopuii FOTOBOT 40 BXMBAHHSA 1Xi):

m bob6osi — 1/2 yawku BapeHux (120 mn)
m bobu — HyT, YepBOHa, KBacons niHTo, 6ina kBacons
(125-150 )
m Coueuus (100 r)
Mopox — konotui (100 r) abo 3eneHnin (80 r)
m Coesi npogyktn — egamame (80 r), Tody (125 r), Temne
(165 r), coese mornoko (1 yawka abo 240 mn), coeBe M'AcO
(857r)
m Apaxic — 1/4 yawku (35-40 )
CentaH — 3 yHUii (85T)
KiHoa — 1 yawka BapeHoi (185 )
®ictawkn — 1/4 yawkm (30 r)
apOy3oBe HaciHHA — 1/4 yawkun cmaxeHux (35 1)




It's hard to design a vegan diet that meets lysine requirements for
someone who doesn’t exercise daily without including legumes, seitan,
quinoa, pistachios, or pumpkin seeds. People who exercise have higher
caloric needs, making it easier to meet lysine needs through other foods.
Athletes will require somewhat more servings of protein than listed above,
but this will be based on their individual sport and training. See Sports
Nutrition for more information.

There’s evidence that as people age, they need a higher percentage of
their calories to be protein; people over 60 should focus on making the
above high-protein foods a large part of their meals.

Vegans who don’t eat enough calories to maintain their weight should
make an effort to include a higher percentage of high protein foods.

Research on Plant Protein

Proteins are made out of chains of amino acids. Some amino acids can be
made by the body—generally from other amino acids—but some cannot.
The ones that cannot are known as essential or indispensable.

Because some amino acids are essential, the amino acid requirements
are as important as protein needs. But because the essential amino acids
are found in fairly consistent amounts in the average diet of Americans,
the U.S. Recommended Dietary Allowance (RDA) for protein also covers
amino acid needs.

A common belief is that most plant foods are completely devoid of at least
one essential amino acid, but the truth is that all plant proteins have some
of every essential amino acid. As a general rule, legumes are lower in the
essential amino acid methionine while most other plant foods are lower in
lysine. In general, though, only lysine is likely to be a concern for most

Baxxko po3pobuTun BeraHcbKy AieTy, sika 6 Bignosigana Bumoram nisvHy
AN NIOONHK, SIKa He 3aMaeTbCs WOoAEHHUMU (PisUYHUMK BNpaBaMun, He
BKMoYatoum 6000Bi, cenTaH, KiHoa, gictawkmn abo rapby3oBe HaCiHHS.
JTroaum, siki 3armaloTbCa CNOPTOM, MaKOTb BULL NOTPEDBKM B Kanopisix, Lo
nonerwye 3ag0BONIEHHS NOTPED Y Ni3nHI 3a 4OMNOMOrOH iHLWMX NPOAYKTIB.
CnoptcmeHam 3HagobuTbCa Tpoxm BinbLue Nopuin NPOTETHY, HiXK
3a3Ha4yeHo BULLE, ane Le 3anexuTb Bif IXHbOro Buay cnopTty Ta
TpeHyBaHb. [leTanbHiwe ame. CnopTUBHE XapyyBaHHS.

€ nokasu Toro, Wwo 3 Bikom notpeba niogen B B6inky 3pocTtae, Ha Ginok mae
npvnagaTtu GinbLUWN BIACOTOK Kanopin; noan ctapue 60 pokiB NOBUHHI
3ocepeauTucs Ha Tomy, Wob nepepaxoBaHi BULLE NPOOYKTU 3 BUCOKUM
BMiCTOM Binka ctany 3Ha4HOK YaCTMHOK IXHbOMO PaLlioHy.

BeraHu, siki cCnoXunBatoTb 3MEHLLEHY KifNlbKiCTb Kanopin, wob Takum YMHOM
3MeHLUYyBaTK CBOK Bary, NOBMHHI AOKNagaTtu 3yCcusb, WOOG BKIYNTU
BinbLUMI BIACOTOK NPOAYKTIB 3 BUCOKMM BMICTOM Binka.

LocnigeHHs1 pocnmHHoro bGinka

Binkn cknagaTbcsa 3 NaHUoriB aMiHOKUCOT. [eski aMiHOKUCNOTH
OpraHiam Moxe BUPOOBNATU 3 iHLLIMX aMiHOKUCIOT, ane gesiki Hi. Ti, ki He
BUPOBNAOTLCA 3 iHWKMX, BiAOMI IK HE3aMiHHI aMiHOKMUCNOTH.

Ockinbku gesiki aMmiHOKMCNOTK € He3aMiHHUMK, NoTpeba B amMiHOKMCIIOTax
Taka X BaXnuea, sk i notpeba B Binky. Arne OCKinbkn He3aMiHHi
aMiHOKMCNOTU MICTATLCS B AOCUTb CTabINbHUX KiNTbKOCTAX Y TUMNOBOMY
pauioHi amepukaHLUiB, pekomeHgoBaHa HopMma binka y CLUA Takox
nokpmBae NoTpebu B aMiHOKUCOTax.

€ nowmpeHa aymka, o GinbLiCTb POCANMHHUX NPOAYKTIB NMOBHICTIO
no36aBneHi NPUHaNMHiI OfHIEl He3aMiHHOI aMiHOKMCIIOTK, ane npasaa
nonsirae B TOMY, LLIO BCi POCINNHHI BiNKn MIiCTATb OE5KY KiNbKICTb KOXXHOI
He3aMiHHOT amiHOKUCNOTU. AK Npasuno, y 6060BNX KynbTypax MeHLLe
He3aMiHHOT aMiHOKMCNOTW METIOHIHY, ToAi AK Yy GiNbLUIOCTI iHLWNX
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vegans because almost all vegans naturally eat plenty of foods high in
methionine.

In the early 1970s, Frances Moore Lappe wrote a book, Diet for a Small
Planet, that popularized the idea of combining plant proteins at each meal
in order to get a balance of essential amino acids in order to form a
complete protein. In particular, mixing legumes and grains ensures that a
vegan is obtaining both lysine and methionine at each meal.

But we now know that vegans don'’t need to worry about combining
proteins at individual meals in order to create a complete protein because
our livers store essential amino acids to be used as needed. The 2009
American Dietetic Association’s Position Paper on Vegetarian Diets
stated:

“Plant protein can meet requirements when a variety of plant foods is
consumed and energy needs are met. Research indicates that an
assortment of plant foods eaten over the course of a day can provide all
essential amino acids and ensure adequate nitrogen retention and use in
healthy adults, thus complementary proteins do not need to be consumed
at the same meal.” [see also 2016 version]

Assessing Protein Needs of a Population

Discussions about protein needs tend to focus on three different lines of
reasoning:

[J Protein quality scoring
[J Muscle synthesis studies
[J Protein balance studies

POCINHHUX MPOAYKTIB MeHLe Ni3vHy. OaHaK nuwle nisuH MoXe BUKNUKaTn
3aHENOKOEHHS Yy BEraHiB, agxe Mamxe BCi BeraHu BXuBatoTb Garato
NPOLYKTIB i3 BUCOKMM BMICTOM METIOHIHY.

Ha nouatky 1970-x pokiB ®peHcic Myp Jlanne Hanucana kHury «[lieta ans
MarneHbKOI NnaHeTn», Ae nonyndpusysarna igeto noegHaHHs POCIIMHHUX
BinkiB Nig Yac KOXXHOro Npuromy ixi, wobd otpumatn 6anaHc He3aMiHHNX
amiHokucnoT Anga popmyBaHHA NOBHOLIHHOIO Ginka. 3okpema
3MilyBaHHA 6060BUX | 3EPHOBUX rapaHTye, WO BEraH OTPUMYE SK fi3UH,
Tak i METIOHIH Mig Yac KOXXHOro NpUnomy 1xi.

Ane Tenep My 3HaeEMO, LLO BeraHam He NoTpibHO TypbyBaTmcs npo
noeaHaHHA BinkiB nig Yac oKpemMmx NPUNOMIB i, LLO6 CTBOPUTK
MOBHOLiHHMI BiNOK, OCKiNbKN Halla neviHka 36epirae He3aMiHHi
aMiHOKMCINOTH, AKi MOXHa BUKOPUCTOBYBATK 3a NOTpedbn. AMepukaHcbka
aieTonorivyHa acouiauis Bunyctuna OiuinHy No3uLito 1oao
BeretapiaHcbkux aiet y 2009 poui, e CTBEpaXKYETbCS:

“PocnuHHut 6irnok moxe 3a0080/1bHUMU nompebu, Koru CroxueaemsCsi
pi3HOMaHImHa pocriuHHa iXka ma 3adoe0sibHStoMbCs nompebu 8 eHepeii.
LocnioxeHHs nokasyroms, W0 acopmuMeHm POCIUHHOI iXKi, crioxumoi
rnpomsi2om OHs1, MOXe 3abearniequmu 6ci He3aMiHHi aMiHOKuUcIomu ma
HOpMaribHe ympuMaHHS ma 8UKopucmaHHs a3omy 300po8uMu
dopocnumu, momy 0odamkosi biniku He NompibHoO exusamu nid Yac
00HO020 nputiomy ixi.” [ue.makox eepciro 2016 poky]

AHani3 notpeb HaceneHHs B Binkax

Awnckycii npo noTpebu B Binkax 3a3suyan 30CepesXyrTbCs Ha TPbOX
HanpsiMKax:

[J Ouinka sikocTi Binka
[J OocnigkeHHsi CUHTE3y M'A3iB
[J OocnigxeHHs GinkoBoro 6anaHcy
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Protein quality scoring is mostly relevant to populations at risk for
malnutrition while muscle synthesis studies are mostly relevant to
athletes. Protein balance studies are the most relevant studies for
assessing the protein needs of a well-nourished population.

We include an in-depth discussion of protein quality scoring in Appendix
A: Protein Quality Scoring, including explanations of the protein efficiency
ratio (PER), the protein digestibility—corrected amino acid score
(PDCAAS), and the digestible indispensable amino acid score (DIAAS).
We cover muscle synthesis and plant-based diets in our article,
Weightlifting for Vegans and one study that wasn’t conducted in a sports
nutrition context in Appendix C: Muscle Synthesis Studies.

Here, we’ll focus on protein balance studies in discussing the protein
needs of the general vegan population.

Dietary Reference Intakes

The United States Institute of Medicine (IOM) sets the dietary reference
intake (DRI). The DRI for protein is given in grams per kilogram per day
(g/kg/day) of “body weight” [IOM, 2005]. Fat mass doesn’t require much
protein for maintenance, so “body weight” is generally interpreted to mean
“‘ideal” or “healthy” body weight even though this isn’t specified in the DRI.

The table below lists the DRI for protein. The table also includes the DRI
for the amino acid, lysine, because lysine tends to be the essential amino
acid least plentiful in the average vegan diet; if a vegan is meeting their
needs for lysine, they’re most likely meeting their needs for all the
essential amino acids.

OuiHka sikocTi 6inka 34eb6inbLIoro akTyansHa Ang nonynsuin i3 pusnkom
HeJoI4aHHS, TOAI SIK 4OCNIAKEHHS CUHTE3Y M'A3iB NepeBaXKHO CTOCYOTbCS
cnopTtcmeHiB. [locnigxkeHHs BinkoBoro 6anaHcy € HanbinbLu
peneBaHTHUMM SOCNIAKEHHSAMN AN OUiHKK NoTpebu B Binky cepen
HacerneHHs1, sike Aobpe xap4yeTbCs.

Mwn gogaemo nornmbneHe obroBopeHHs ouiHKKM AkocTi Binka (Jogatok A:
OuiHka gKkocTi Binka), Ae € 30Kpema NosiCHEHHSA KoedilieHTa
edektuBHoCTi binka (protein efficiency ratio, PER), amiHOKUCNOTHWIA
KoediuieHT 3acBotoBaHoCTi binka (protein digestibility—corrected amino
acid score, PDCAAS) i koedilieHTy 3aCBOEHHS HE3aMiHHUX aMiHOKUCIOT
(digestible indispensable amino acid score, DIAAS). Y ctatTi Baxka
aTneTuka ans BeraHis Mn posrnsgaemMo NUTaHHS CUHTE3y M'A3iB |
POCNNHHE Xap4yyBaHHS Ta O4He OOCHIIKEHHS, ke He NPOBOAMIOCS B

KOHTEKCTiI CNOPTUBHOIO XapvyBaHH4, avB. y Joaatky C: [locnimkeHHs
CUHTE3y M'A3iB.

TyT Mu 30cepeammocs Ha JocnigxeHHax Ginkosoro 6anaHcy,
obroBoptotoun NoTpedbu B GinNKy 3aranbHOI NONyNSALUii BEraHis.

[ieTnyHi 0OBIAKOBI HOPMW CMOXMBAHHS

IHCTUTYT MeamumHmn CLUA BCTaHOBIIOE OIETUYHY HOPMY CMOXMBAHHS
(DRI). DRI gns 6inka BkadyeTbcs B r/geHb Ha 1 kr «macu Tina» [IOM,
2005]. Xuposa maca He notpebye baraTo 6inka gnga NigTPUMKN, TOMY
«Maca Tina» 3asBu4yan TNyMaunTbCs SK «igeanbHa» abo «3gopoBay» maca
Tina, HaBiTb SAKWO Le He 3a3HayeHo B DRI. [IcHytoTb ¢hopmynu
nigpaxyHkKy igeanbHoOI Macu Tina, Hanpuknaa, coopmyna Kpedd, wo
BpPaxoBY€ 30Kpema 1 0OCOOGNMBOCTI CTaTypu - OHNANH-KaNbKyNAaTop -
npum.pen.]

Y Tabnuui Hwx4e HaBegeHo Aobosy HopMy BGinka. Tabnuus TakoX MICTUTb
DRI gns amiHOKMCNOTHK, Ni3NHY, OCKINbKKU Mi3UH Mae TeHaeHLito ByTn
He3aMiHHOK aMiHOKUCNOTO, SSKOI HaMMeHLLEe Yy cepeiHbOCTaTUCTUYHOMY
BEraHCbKOMY paLioHi; SIKLLO BeraH 3a0BOSIbHSE CBOI NOTPeOU B Ni3uHi,
BiH, HaMiMOBIpHiLLe, 3a40BOSIbHAE CBOT NOTPebun B yCiX HE3AMIHHMX
aMiHOKMcnoTax.



https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#Protein-Quality-Scoring-en
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#Protein-Quality-Scoring-en
https://www.veganhealth.in.ua/2023/12/vegan-weightlifting.html?m=1#protein-en
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#muscle-synthesis-en
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#IOM2005
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#Protein-Quality-Scoring-ua
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#Protein-Quality-Scoring-ua
https://www.veganhealth.in.ua/2023/12/vegan-weightlifting.html?m=1#protein-ua
https://www.veganhealth.in.ua/2023/12/vegan-weightlifting.html?m=1#protein-ua
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#muscle-synthesis-ua
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#muscle-synthesis-ua
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#IOM2005
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#IOM2005
https://en.wikipedia.org/wiki/Human_body_weight#Ideal_body_weight
https://www.regivia.com/en-us/food-and-nutrition/tools-all-the-formulas-for-calculating-your-ideal-or-optimal-body-weight/calculate-the-ideal-body-weight-for-men-and-women-based-on-height-and-age-creff-s-formula/
https://www.vcalc.com/wiki/creff-formula-calculator

U.S. Dietary Reference Intakes for Protein and Lysine

Age Protein Lysine
(9/kg) Ia1 (mg/kg) [Al
7-12 mos 1.20 89
1-3 1.05 58
4-8 0.95 46
9-13 male 0.95 46
9-13 female 0.95 43
14-18 male 0.85 43
14-18 female 0.85 40
=19 0.80 38
Pregnancy 1.1 51
Breastfeeding 1.3 52

(Al per kg of body weight

The table below lists the adult RDA for protein and the essential amino

acids.

Adult RDA for Protein and Amino Acids

[ieTnyHi gosigkoBi HOpMK cnoXxusaHHA Binka Ta nisnHy B CLUA

Bik binok NisuH
(r/xr) [a] (Mr/Kr) [a]
7-12 mic 1.20 89
1-3 1.05 58
4-8 0,95 46
9-13 4yonoBiku 0,95 46
9-13 XiHKMK 0,95 43
14-18 yonoBiku 0,85 43
14-18 XiHKK 0,85 40
=19 0,80 38
BariTHicTb 1.1 51
lpyoHe BurogosyBaHHA (1.3 52

[AlHa T Kr macu Tina

Y Tabnuui Hmx4e HaBegeHo RDA ansa 6inka ta He3aMiHHUX aMiHOKMCNOT

ANs AOPOCINX.

PekomeHooBaHa goboBa HopMa 6inka Ta aMiHOKMCAOT 455t A0POCINX

RDA per kg of body weight RDA for a 140 Ib. person RDA Ha kr macu Tina | RDA ans noaunu Baroto 140 cyHTiB (63,5 Kr)

PRO-protein 0.8 51 Binok 0.8 51
HIS-histidine 14 891 FictnanH 14 891
ISO-isoleucine 19 1209 I13onenuuH 19 1209
LEU-leucine 42 2673 NenumH 42 2673
LYS-lysine 38 2418 NisvH 38 2418
MET+CYS-methionine plus cysteine 19 1209 MeTioHiH + umcTeiH 19 1209
PHE+TYR-phenylalanine plus tyrosine |33 2100 deHinanaHiH + TMPO3uH 33 2100
THR-threonine 20 1273 TpeoHiH 20 1273
TRP-tryptophan 5 318 TpuntodaH 5 318
VAL-valine 24 1527 Banin 24 1527




Setting the DRIs for Protein

In setting the DRIs for protein, the IOM relied on nitrogen balance studies,
especially a 2003 meta-analysis by [Rand et al. (2003)].

Nitrogen balance studies are used because nitrogen is a component of
protein and isn’t found in the other macronutrients (i.e., fat, carbohydrate,
and alcohol). Nitrogen balance studies measure how much nitrogen
someone eats and then subtracts how much nitrogen they lose through
urine, feces, hair, sweat, etc. If they lose more nitrogen than they eat,
they’re in negative nitrogen balance and require more protein. If they lose
as much as they eat, they’re in nitrogen balance and are obtaining enough
protein to meet their needs.

The IOM determined that the estimated average requirement (EAR) for
protein for the average adult aged 19-50 years is 0.66 g/kg/day [IOM,
2005]. They increased the EAR to set the recommended dietary
allowance (RDA) at 0.8 g/kg/day which is intended to cover the needs of
97-98% of the population.

Women Have the Same RDA as Men

Given that women have, on average, a lower percentage of lean body
mass than men, it might be surprising that they have the same RDA for
protein (and amino acids). In setting the RDAs, the IOM says [IOM. 2005

p. 644];

“Although the data indicate that women have a lower nitrogen requirement
than men per kilogram of body weight, this was only statistically significant
when all studies were included, but not when the analysis was restricted

to the primary data sets. This difference may be due to differences in body

BcTtaHoBneHHst 4oboBol Hopmu Binka

BcraHoentowoun pedepeHTHy Hopmy (DRI) ans 6inka, IHCTUTYT MeamumHn
CLUA noknagascs Ha gocnigxeHHs 6anaHcy a3oTy, 0cobnmeo Ha
metaaHania 2003 poky, npoeaeHuin [Rand et al. (2003)].

HocnigxeHHs 6anaHcy a3oTy BUKOPUCTOBYHTLCS, TOMY LLO a30T €
KOMMOHEHTOM 6ifka i oro Hemae B iHLUMX MaKpOHYTpieHTax (ToOTo,
Xunpax, Byrnesogax i ankoroni). Y gocnigpkeHHsix 6anaHcy asoTy
BUMIPIOIOTb, CKiflbKW @30Ty NntoguHa CroXusae, a rnoTiM BigHiMaloTb
KiNbKICTb @30Ty, AKy NIIOANHA BTpayae i3 ceveto, hekanissMmm, BoSIOCCAM,
NMOTOM TOLLO. AKLIO NtognHa BTpayvae BinbLue a3oTy, HiXX CNOXMBaE, TO Mae
HeraTuBHMI a3oTUCTUN GanaHc i noTpebye Binble Binka. Akwo BTpadae
CTiNbKK, CKINbKM CNoXuBae, To nepebyBae B a3oTUCTOMY HanaHci n
OTpPUMY€E OOCTaTHLO Oinka Ans 3a4oBONEHHS CBOIX NOTpeo.

IHCTUTYT MeamumnHmn CLUA BM3Ha4umB, LLIO OLHOYHA cepeaHsa notpeba
(estimated average requirement, EAR) y 6inky ans
cepeaHbOCTaTUCTUYHOI Aopocnol noauHu Bikom 19-50 pokiB CTaHOBUTb
0,66 r/kr/geHb [IOM, 2005]. BoHK niaBnWLMNKM LEW NOKA3HKK, LWOO6
BCTAHOBUTWN peKoMeHO0BaHy AieTu4Hy HopMy (recommended dietary
allowance, RDA) Ha piBHi 0,8 r/kr/aeHb, WO Mae 3a40BOSTbHUTU NOTPEBU
97-98% HaceneHHs.

Y XiHOK Taka cama pekoMeHaoBaHa HopMa, LLUO iy YOroBiKiB

BpaxoByouu Te, L0 B XIHOK Yy cepegHbOMY MEHLLUMI BiCOTOK HEXMPOBOI
Macu Tifa, HiX Yy YONoBIKIB, MOXe 34aTUCH AUBHUM, LLIO peKoOMeHOoBaHa
HopMa ans 6inka (Ta amiHOKMCNOT) ogHakoBa. BectaHoentotoun RDA,
IHcTUTYT MeamumHmn CLUA cteepaxkye [IOM, 2005, c. 644]:

“lNesHi daHi 8ka3yromb Ha me, WO XiHKU Maromb HUX4Yy nompeby e azomi
Ha Kirlogpam mMacu mirna, HiXX 4or108iku, ane yi 0aHi cmamucmu4yHO
3Ha4vywi nuwe modi, KOoru 8KMOYEHI 8Ci 00CIOXEHHS, arne He modi, Konu
aHariz obmexyesascs rnep8UHHUMU Habopamu OaHux. Lis pisHUys Moxe
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composition between men and women, with women and men having on
average 28 and 15 percent fat mass, respectively. When controlled for
lean body mass, no gender differences in the protein requirements were
found. However, in view of the uncertain significance of the difference
between the genders, the same protein EAR on a body weight basis for
both men and women is chosen.”

Criticism of the Protein RDA

A group of researchers from The Hospital for Sick Children in Toronto
[Elango, 2010] argue that the methods for determining the RDA for
protein underestimates needs. One of the authors, Dr. Paul B. Pencharz,
was a member of the Panel on DRIs for macronutrients and a member of
the Joint WHO/FAO/United Nations University Expert Consultation on
Protein and Amino Acid Requirements in Human Nutrition.

Elango et al. write:

“The current recommendations for protein intakes in adults are primarily
based on the reanalysis of existing nitrogen balance studies. The nitrogen
balance technique has inherent methodological limitations, which lead to
an underestimation of the requirement estimate. Furthermore, the
application of a single linear regression analysis to identify zero nitrogen
balance is not appropriate because the nitrogen intake response
relationship is not linear.

On the basis of these concerns, we reanalyzed published nitrogen
balance studies using two-phase linear regression analysis. We also
applied the [isotope-based indicator amino acid oxidation (IAAQO)] method
to determine total protein requirements in adults. The mean and
population-safe intakes based on the reanalysis were determined to be
0.91 and 1.0 g protein/kg/day and 0.93 and 1.2 g/kg/day, respectively,
based on the IAAO method.

6ymu roe’si3aHa 3 pisHuyero 8 by0osi miria YosoeiKie i XIHOK, rpu UboMy
XKIHKU | HOI108iKU Maromb 8 cepeOHboMy 28 i 15 eidcomKig upoeoi Macu
8i0rnosidHo. Npu KOHMPOs HEXUPOBOT Macu mina He byro eusi8rIeHo
giOmiHHocmedlu y nompebax y 6inky. O0Hak, 3 oensidy Ha Hegu3HadyeHe
3HaYeHHS PI3HUUI MK cmamsMu, 8UKOPUCMO8YeMbCS mou camuli
rMoKasHUK BiriKy Ha 0CHO8i Macu mirna sik 051 Yori08iKie, mak i 015l XiHOK.”

KpuTtuka pekomeHngosaHol HopmMu binka

Ipyna pocnigHukiB i3 nikapHi ans xsopux giten y TopoHTo [Elango, 2010]
CTBEPAXYIOTb, WO MeToam Bu3HadeHHs1 RDA ong 6inka HegoOUiIHIOKTb
ntoacbki notpedun. OguH i3 aeTopis, NMon b. MNenyvapy, (Dr. Paul B.
Pencharz), 6yB uneHom KoMicii 3 BU3Ha4YeHHs [OBOBUX HOPM Ans
MakpoernemeHTiB i ydacHukom O6’egHaHOI KOHCYnbTauil ekcnepTis
BOO3/FAO/YHiBepcuteTy OOH woao notpeb y Binkax Ta amiHOKMcnoTax
y Xap4yBaHHi MOAUHMN.

Enaxro Ta iH. nuwyTh:

“fMNomouHi pekomeHdauii oo crioxxueaHHs birika opocumu 8
OCHOBHOMY b6a3ytombCsi Ha MNO8MOPHOMY aHasi3i Hass8HUX 00CIOXeHb
b6anaHcy asomy. TexHika 6anaHcy azomy mae grnacmusi Memodosio2ivyHi
obmexeHHS, sKi npu3so0simb 00 HeOoOoUiH8aHHSI nompeb. Kpim moeo,
3acmocysaHHs EOUHO20 JliHIHO20 pe2peciliHo20 aHarnidy Orsl 8USB/TEHHS
Hynbog8o2o banaHcy a3omy He € O0UiNibHUM, OCKINIbKU 3aexXHicmb
8i0roeidi 8i0 crioxxueaHHs1 azomy He € JiHIUHOH.

Ha ocHosi yux 3aHernoKoeHb MU NO8MOPHO rpoaHaridysasu orybrikoeaHi
oocnidxeHHs1 banaHcy azomy 3a 00rMoMo20K 080ha308020 JiHIUIHO20
peapecitiHo2o aHanisy. Mu makox 3acmocysanu memod [iHOUKamopHO20
OKUCJ/I€HHST aMiHOKUCIIOM Ha OCHO8I i3omonig] 05151 8U3Ha4YeHHs1 3a2asibHOi
rnompebu e birky y dopocriux. CepedHe ma 6esreyHe O HaCeleHHS
CroXugaHHs Ha OCHO8I M08MOPHO20 aHaridy byrno eusHavyeHo sk 0,91 1,0
e/ka/0eHb ma 0,93 i 1,2 a/ka/0eHb birika 8i0rnogiOHO, Ha OCHO8I Memody
IHOUKamOpPHO20 OKUCIEHHS aMIiHOKUCIOm Ha OCHOB8I i30moriie.
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These new values are approximately 40% higher than the current
recommendations, and therefore, there is an urgent need to reassess
recommendations for protein intake in adult humans.”

This group of researchers considers the average protein requirement to
be 0.91-0.93 g/kg/day and the amount to cover 97%—98% of the
population to be 1.0-1.2 g/kg/day.

Protein Needs for People Over 60

Some researchers argue that people over 60 years old are less efficient at
maintaining muscle and bone and therefore are healthier on 1.0-1.3
g/kg/day of protein [Gaffney-Stomberqg, 2009] [Paddon-Jones, 2008]
[Morais, 2006], with some of this research being supported by or
connected to animal agriculture [Gaffney-Stomberg, 2009]
[Paddon-Jones, 2008].

There is some conflicting research. A randomized trial of 92 men (average
age 73 years) found no difference in lean body mass, muscle
performance, physical function, well-being, or anabolic response to
testosterone between those who consumed 0.8 g/kg/day and those who
consumed 1.3 g/kg/day of protein for 6 months [Bhasin, 2018].

Protein Needs of Athletes

The RDA doesn’t include a higher protein recommendation for athletes.
However, in a joint position paper on nutrition and athletic performance,
the American College of Sports Medicine, the Academy of Nutrition and
Dietetics, and Dietitians of Canada recommend 1.2 to 2.0 g/kg/day for
athletes [Thomas, 2016]. They don'’t differentiate between strength and
endurance athletes.

Lli Hosi 3Ha4eHHs npubnusHo Ha 40% euwii 3@ MOMOYHI pekomeHdauir,
momy icHye HazarnbHa nompeba nepeansaHymu pekomeHdauii uwooo
crioxxugaHHs birika dopocnumu f1o0bmu.”

Lla rpyna gocnigHukiB BBaXae, LWo cepeaHs notpeba B Biniky CTaHOBUTL
0,91-0,93 r/kr/geHb, a KinbkicTb, HeobXxigHa ansa 3abe3neyeHHss NoTpeb
97-98% HaceneHHs, ctaHoBUTb 1,0-1,2 r/kr/aeHs.

MoTpeba B Oinky B ntogen ctapie 60 pokis

[esiki nocnigHnKn cTBepaXyHOTh, WO noan ctaplue 60 pokis riplie
NigTPUMYIOTb CTaH M’A3iB | KICTOK, TOMY iM NOTpiGHe cnoxunBaHHs Ginka Ha
piBHi 1,0-1,3 r/kr/geHb [Gaffney-Stomberg, 2009] [Paddon-Jones,
2008] [Morais, 2006]. [edki 3 unx gocnigxeHb NpodiHaHCOBaHi
TOProBenbHUMN OpraHizauissMun 3 TBApMHHULTBA abo NoB’A3aHi 3 HUMK
[Gaffney-Stomberg, 2009] [Paddon-Jones, 2008].

€ peski cynepeunusi gocnigkeHHs. PangomizoBaHe JocnigKeHHs 3a
y4yacTi 92 yonoBikiB (cepenHin Bik — 73 poKW) HE BUABWIO Pi3HUL B
HEXWPOBIV Maci Tina, NPOAYKTUBHOCTI M’A3iB, (PI3UYHNX OYHKLINAX,
camonoyyTTi abo aHabonivHiIN peakuii Ha TECTOCTEPOH MK TUMMW, XTO
cnoxuBaB 0,8 r/kr/geHb, i Tumun, xTo cnoxmeas 1,3 r/kr/geHb Binka
npotsarom 6 micauis [Bhasin, 2018].

[MoTpebu cnopTcMeHiB Yy Binky

Okpemunx pekomeHaauin wopno 6inboro cnoxmBaHHs binka ans
cnoptcMeHiB Hemae. OHaK y crifNbHOMY LOKYMEHTI LWOAO0 XapyyBaHHS Ta
CMOPTUBHMUX pesynbraTiB AMEPUKaHCbKUIA KONEAX CMOPTUBHOI MEAULMHM,
Akapgemia xapyyBaHHA Ta gietonorii i [lietonorn KaHagn pekoMeHayoTb
cnoptcmeHam cnoxmBaty Big 1,2 oo 2,0 r/kr/geHb [Thomas. 2016]. Mpwn
LbOMY HEMAE PO3PISHEHHSA MK CMOPTCMEHaMM, SKi 3anMarTbCs
CUNOBUMW BUOAMW CMOPTY Ta TUMU, LLLO TPEHYIOTb BUTPUBANICTb.
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A meta-analysis of protein intake among strength athletes concluded that
a daily protein intake of 1.6 g/kg/day, separated into 0.25 g/kg doses, is
sufficient for muscle protein synthesis [Morton, 2018].

Protein and Amino Acid Content of Selected Plant Foods

See our online spreadsheet, Protein and Amino Acid Content of Selected
Plant Foods.

I_ Protein and Amina Acid Content of Selected Plant Foods

Methioning +  Phenylalanine +

Frotein Histidine Isoleucine Leucine Lysine Cysteine Tyrosine Threonine Tryptophan Waline
Sendng (a) (mg) (mg) (meg) (mg) (mg) (mg) (mg) (mg (mg)
Legumes
Black Beans 0.50 cup 7.6 212 336 £09 523 197 627 321 90 399
0.50 cup 8.4 207 233 577 577 204 638 257 98 251
Garbanzos (Chick Peas) 0.50 cup 7.3 200 32 517 486 193 569 270 70 05
Kidney Beans 0.50 cup 7.7 24 339 613 527 196 631 323 91 402
Lentlls-cooked 0.50 cup 89 251 386 547 624 193 80 320 80 an4
Peanut Butter 20071 a 204 284 523 290 202 746 276 78 339
Peanits 0.33 cup 1.4 289 401 740 410 286 1,085 a9 m 478
Pinto Beans-refried 0.50 cup 6.4 175 303 544 448 143 529 235 76 369
Soy Milk 1.00 cup 9.2 174 353 590 439 213 644 2 105 345
Tempeh 0.50 cup 154 3e7 730 1,187 754 305 s01 661 161 764
Tofu~firm 0.50 cup 10,2 284 559 917 582 177 1,013 518 155 573
Nuts and Seeds
Almends 0.25 eup 8 199 251 532 207 122 562 214 " 292
Cashews 0.25 cup 5 137 250 440 280 191 439 203 a1 356
Chia Seeds 2 tablespoons 4 139 209 ] 253 260 412 185 114 248
Pacane 098 cum 2 s a3 148 2 m 158 7" 71 ne

Good Sources of Lysine among Plant Foods

The United States Food and Drug Administration (FDA) defines a “good
source” of a nutrient as 10% to 19% of the DRI or Daily Value [FDA,
2023]. Because vegans might have slightly higher protein needs than
non-vegans, we’ll use the midpoint (14.5%). Using a reference body
weight of 70 kg for men and 57 kg for women [IOM, 2005, p. 680], a
“good source” of lysine contains 350 mg per serving. Here’s a list of good
sources of lysine (weights are for one serving of ready-to-eat food) and
listed in ours section above, Additional Tips.

Y MeTaaHanisi cnoxunsaHHs Ginka cepeq CNOPTCMEHIB, SKi 3anMaroTbCA
CUNOBMMW BUAAMM CMOPTY, € BUCHOBOK, LLIO LOAEHHE CNOoXUBaHHSA Ginka
1,6 r/kr/aeHb, po3gineHe Ha goau no 0,25 r/kr, € AocTaTHIM ANSA CMHTE3Y

Mm’'a3oBoro binka [Morton, 2018].

BmicT Ginika Ta aMiHOKUCIOT y BUBpaHNX POCIUHHNX
npoayKTax

MepernsaHbTe Haly oHNanH-Tabnuuo «BmicT Bifka Ta amiHOKMUCIIOT Y
BUOPAHMX POCIMHHUX MPOAYKTaX».

| Protein and Amino Acid Content of Selected Plant Foods

Methicning +  Phenylalanine +

Protein Histidine Isoleucine Leucine Lysine Cysteine Tyrosine Threonine Tryptophan Valine
Sering (q) (mg) {mg) (mg) {ma) (mg) {ma) (mg) {ma) (mg)
Legumes
Black Beans 0.50 cup 76 212 336 400 523 197 827 an 90 %9
0.50 cup a4 207 233 577 577 204 638 257 98 25
0.50 cup 73 200 312 $17 486 193 569 270 70 305
0.50 cup 7.7 214 339 613 527 198 631 a3 a1 402
0.50 cup 8.9 251 386 647 624 193 680 320 80 44
Peanut Butter 200T 8 204 284 523 290 202 746 276 78 339
Peanuts 0.33 cup 1.4 289 401 740 410 286 1,055 n m 478
Pinto Beans-refried 0.50 cup 64 175 303 Sa4 448 143 529 235 76 369
Soy Milk 1.00 cup 9.2 174 353 590 439 213 644 2n 108 345
Tempeh 0.50 cup 154 387 730 1,187 754 305 501 661 161 764
Tofu~firm 0.50 cup 10.2 284 559 917 582 177 1m3 518 155 573
Nuts and Seeds
Almonds 0.25 cup 8 199 251 532 207 122 562 214 ) 292
Cashews 0.25 cup 5 137 250 440 280 191 439 203 81 356
Chia Seeds 2 tablespoons 4 139 209 358 253 260 412 185 114 248
Parans 028 mun 2 i it 148 n R A 76 21 0

HapginHi pxepena nisvHy cepen pOCNMHHUX NPOaYKTIB

YnpaeniHHs 3 npogoBonbceTBa i MeamkameHTiB CLUA (Food and Drug
Administration, FDA) Bu3Ha4ae «HaginHe gxeperno» noXmBHOI pe4oBUHU
Ak 10-19% Big pedepeHTHOT (DRI) abo pekomeHgoBaHoi 4060BOT HOpMMU
(Daily Value) [EDA, 2023]. Yepes Te WO y BEraHiB Moxe 6yTn Tpoxm
Ginbwa notpeba B Ginky, HiX y BCeigHMX nogen, mu dyaemo
BMKOPUCTOBYBATU cepeaHe 3Ha4YeHHA (14,5%). Akwo 6bepemo ctaHaapTHy
Macy Tina — 70 kr gnga 4YonosikiB i 57 kr ans xiHok [IOM, 2005, p. 680],
«HaginHe gpxepeno» nisuHy mictutb 350 Mr Ha nopuito. CnMCok HaZiNHUX
pKkepen nisvHy (Bara BKkasaHa Ans ogHiel nopuii roToBOI 40 BXMBAHHS 1Xi)
— y HawoMmy po3aini Buwe, [ogaTkosi Nnopaau.
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Plant Protein Balance Research

How much protein do vegans need?

The IOM says, “In conclusion, available evidence does not support
recommending a separate protein requirement for vegetarians who
consume complementary mixtures of plant proteins (p. 662, IOM, 2005).”

But what is the evidence?

Nitrogen Balance Study on Vegans

There has been only one nitrogen balance study conducted on vegans.
[Bartholamae and Johnston (USA, 2023)] performed a nitrogen balance
study on 18 minimally active, healthy male vegans aged 31.6 + 6.2 years.
They fed them a diet with a protein content of 0.8 g/kg/d. Nitrogen balance
was determined after 5 days using the equation:

Nitrogen Balance (g/d) = (Protein intake (g/d) / 6.25) - urine urea nitrogen
(UUN) (g/d) - 4 g/d

The mean absolute nitrogen balance was -1.38 + 1.22 g/d, and was
statistically lower than the nitrogen equilibrium score of zero (95% CI:
-2.00 to —-0.75), indicating that the average vegan wasn't in nitrogen
balance. Only 3 vegans appeared to be in positive nitrogen balance.

There were some limitations to this study. Instead of measuring non-UUN
nitrogen losses directly, they used a factor of 4 g/d. They also allowed only
5 days for an adaptation feeding period which is on the short end of
standard protocol.

HocnigpkeHHs 6anaHcy pocnnHHoro Binka

Ckinbku 6inka noTpibHoO BeraHam?

IHcTuTyT MeamumHm CLUA 3a3Havae: «Y nidcymky, HasieHi OaHi He
niomeepoxytomb ¢hopMy8aHHST OKPeMOi pekomeHOauii u,odo nompebu 8
binkax Onsi eecemapiaHuie, ki crioxxusarome Pi3Hi eUOU pociuHHUX biriKis,
wo G0nosHMb 00HE 00HO20 [3a aMiHOKUCIOMHUM npoginem - ped.]
(c. 662, IOM, 2005).»

Ane ski € pokasn?

HocnigxeHHs 6anaHcy a3oTy Ha BeraHax

Byno npoeegeHo nuwe oaHe gocnigpxkeHHs 6anaHcy a3oTy Ha BeraHax.
[Bartholamae and Johnston (USA, 2023)] npoBenu 40CniaKeHHSA
BGanaHcy a3oTy Ha 18 MiHiManbHO aKkTUBHUX, 340POBUX BEraHax YosioBivOi
crtari Bikom 31,6 + 6,2 pokiB. BoHn rogyBanu ix pauioHom i3 BMicToM Binka
0,8 r/kr/geHb. BanaHc a3oTy BM3Ha4yanu Yyepes 5 AHiB 3a JOMOMOrow
TaKoro PiBHAHHSA:

BanaHc a3oty (r/goby) = (CnoxueaHHsA Ginka (r/go0y) / 6,25) — BMmicT
as3oTy cevoBuHM (r/goby) — 4 r/goby

CepepgHin abcontoTHnn GanaHc a3oty ctaHoBmB —1,38 + 1,22 r/geHb i 6yB
CTaTUCTMYHO HWXXYMM 32 HYNbOBUIN NOKa3HMK piBHOBaru a3oty (95% Cl:
Big —2,00 go —0,75), Wwo BKasye Ha Te, WO Y cepegHbOCTaTUCTUYHOIO
BeraHa Hemae as3oTUCTOI piBHOBaru. Jlvwe y Tpbox BeraHis 6yB
NO3UTMBHWUIA GanaHc a3oTy.

Lle npocnigpxkeHHs mano aeski ooMexXeHHs. 3amiCTb NPSIMOro BUMipHOBaHHS
BTpaT a30Ty (He 3a BMICTOM a30Ty CEYOBWHWN) BUKOPUCTOBYBAIN
KoedoiuieHT 4 r/geHb. [JocniaHnkn Takox Haganu nuwe 5 gHiB ansa
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Another limitation is that the equation for nitrogen balance used the typical
protein nitrogen conversion factor of 6.25. The protein nitrogen conversion
factor is the amount of protein typically represented from an amount of
protein. Using a protein nitrogen conversion factor of 6.25 for plant
proteins has been criticized [Mariotti, 2008] [Craddock, 2021]; Mariotti et
al. recommends using a protein nitrogen conversion factor of 5.6 rather
than 6.25 for mixed diets using animal and plant protein.

In our spreadsheet, Bartholomae & Johnston’s nitrogen balance study on
vegans, we recalculated the average nitrogen balance results using a
conversion factor of 5.6 which results in a nitrogen balance of -0.25 g/d
(95% CI: -0.87 to 0.38). Because Bartholamae and Johnston provide a
sample menu used in the study, we were also able to create a conversion
factor of 5.435 based on data provided by [Mariotti, 2008].

Using a conversion factor of 5.435 results in a nitrogen balance of 0.08
g/day (95% CI: -0.54 to 0.71). Although these are just estimates, they
indicate that the vegans, on average, were likely close to nitrogen
balance.

The RDA for protein is supposed to cover the needs of 97-98% of a
population and so while the average vegan in this study was probably
close to nitrogen balance on 0.8 g/kg/d of protein, this amount of protein
probably isn’t enough to cover the needs of 97-98% of non-athletic
vegans.

Nitrogen Balance Studies using Plant Protein

[Doyle et al. (1965)] conducted a study in two stages. In the first stage,
eight young men were fed a vegan diet with 0.50 g/kg/day of protein and
an amino acid profile matching milk. Unsurprisingly, on such a low protein
intake, the men weren’t in nitrogen balance. In the second stage, protein

afjanTtauivHoro nepiogy rogyBaHHS, WO € HeJOTPUMAaHHAM CTaHOAaPTHOro
NPOTOKOIY.

[HWK1M 0BMeXeHHsIM € Te, WO Y piBHSAHHI 6GanaHcy a3oTty 6yno
BUKOPUCTAHO TMMOBUI KoedilieHT NnepeTBOPEHHSA a3oTy Ginka 6,25.
KoediuieHT nepeTBOpeHHs BiNkoBOro a3oTy — L€ KinbKicTb Ginka, sika
3a3Buyan npencTaBneHa NeBHOLO KiNbKiCTO a3oTa. BukopucTaHHs
KoedilieHTa nepeTBoOpeHHs BiNKoBoro as3oty 6,25 ana pocnuHHUX Binkis
6yno nigaaHo kputuui [Mariotti, 2008] [Craddock, 2021]; Mariotti et al.
pPEeKOMEHAYOTb BUKOPUCTOBYBaTU KoedilieHT 5,6, a He 6,25, ans
3MiLllaHUX Ji€T i3 BUKOPUCTAHHAM TBAapPUHHOIO Ta POCIMHHOIO Ginka.

B enekTtpoHHin Tabnuui «Bartholomae & Johnston’s nitrogen balance
study on vegans» mu nepepaxyBanu cepeaHi pesynsratn 6anaHcy asory,
BUKOPUCTOBYHOUN KOoediliEHT NnepeTBopeHHs 5,6, WO npmu3BoauTb 40
6anaHcy asoty -0,25 r/geHb (95% CI: Big -0,87 oo 0,38). Ockinbku
BapTtonome Ta [I>KOHCTOH Hagann 3pa3ok MeHK0, BUKOPUCTaAHUN Y
AOCHNIOKEHHI, MU TaKOX 3MOITN CTBOPUTU KOeILIEHT NepeTBOPEHHS
5,435 Ha ocHoBI gaHunx, HagaHux [Mariotti, 2008].

BukopucTaHHsa koedilieHTa nepeTBopeHHs 5,435 npmssoguTth 4o 6anaHcy
asoty 0,08 r/geHb (95% CI: Big -0,54 no 0,71). Xo4a ue nuwe npubnuaHi
OLLiHKM, BOHW BKa3yOTb Ha Te, L0 BeraHn B cepeaHboMy 6nunsbki 4o
asoTucToro GanaHcy.

Mepenbavaetbes, wo RDA gna 6inka nokpueae notpedu 97-98%
HaCereHHsl, TOMY — X04Y CEPeaHbOCTATUCTUYHMIA BETaH Y LiIbOMY
AOCTiAKEHHi, MMOBIPHO, 6rnM3bkuii 4o 6anaHcy a3oTy Npu CNoXMBaHHI
6inka 0,8 r/kr/aeHb, — Ui€l KinbKoCTi Binka moxe 6yt HeaQOCTaTHLO, 06
nokpuTn notpebun 97-98% BeraHiB, siki HE 3aNMaOTbLCS CNIOPTOM.

HocnigpkeHHa 6anaHcy a3oTy 3 BUKOPUCTAHHAM POCIIMHHOIO Binka

[Doyle et al. (1965)] npoBenu gocnigkeHHs y ABa eTanu. Ha nepuomy
eTani BicbMOX MOMOAMX YOSOBIKIB rogyBanu BeraHCbKMM pauioHom i3 0,50
r/kr/geHb Binka Ta aMiHOKMCAOTHUM npodoinem, HabnNuxeHM 4O MOSIOKa.
HeanBHO, O Npy TaKOMY HU3bKOMY CMOXMBaHHI Binka y 4onoBsikiB He
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was increased to 0.75 g/kg/day using 0.25 g/kg/day of soy protein and the
men were, for the most part, in nitrogen balance.

[Register et al. (1967)] fed a vegan diet of 0.91 g/kg/day of protein, of
which 0.55 g/kg/day was legume protein, to participants for 3 weeks. On
the vegan diet, 9 out of 12 of the participants were in nitrogen balance.
They also found that the protein on a vegan diet was 2.6% less digested
than the protein on a non-vegetarian diet.

A third study placed young men on a near-vegan diet (except for 41 g of
dried, skim milk) for 90 days, using 1 g/kg/day of protein [Yahez, 1986].
Some of the protein was from legumes (amount not reported). Seven out
of the 8 subjects were in nitrogen balance.

Serum Albumin Studies of People on Plant-Based Diets

Albumin is a protein in the blood that responds to different amounts of
dietary protein and can be used to measure protein needs.

[Caso et al. (2000)] found a 12% reduced rate of albumin synthesis
among men eating a diet for 10 days of 63% plant protein compared to
26% plant protein; total protein was 78 g/day. Albumin synthesis returned
to normal after 18 g/day of soy protein was added, increasing plant protein
to 78% and total protein to 96 g/day.

Participants were eating about 1.09 g/kg/day without the soy and 1.34
g/kg/day with the soy. The synthesis of two other proteins, prealbumin and
transferrin, were also lower on the diet with 63% plant protein. The lower
synthesis of transferrin, an iron transport protein, is interesting because
lysine supplements have been found to increase iron absorption.

6yno asotuctoro 6anaHcy. Ha gpyromy etani cnoxusaHHs Ginka 6yno
36inbweHo go 0,75 r/kr/aeHb 3a gonomoroto 0,25 r/kr/geHb coesoro binka,
i yonogikn 3aebinbLworo nepebyBanu B a3oTUcTomy 6anaHci.

[Reqister et al. (1967)] npoTarom 3 TWXHIB rogyBanu y4acHuKIB
BeraHcbkmMm pauioHom i3 0,91 r/kr/geHb 6inka, 0,55 r/kr/aeHb i3 aknx — i3
6o6oBux. lig Yac BeraHCcbKoro xapyyBaHHA 9 i3 12 y4acHuUKiB manu
asotuctum 6anaHc. [locniaHWKM TakoX BUSBUIN, WO BiNOK Ha BeraHcbKin
AieTi 3acBOETLCA Ha 2,6% ripLue, HiXXK Ha HeBereTapiaHCbKIN OieTi.

Y TpeTbOMy OOCHIAKEHHI MOSIOAI YONOBIKM AOTPUMYBANUCA Maxe
BEraHCbKOI AieTu (3a BUHATKOM 41 I CyXOro 3HeXXMpPeHOoro Mosoka)
npotsarom 90 gHiB, BXxuatoum 1 r/kr/aeHb binka [Yanez, 1986]. YactuHa
6inka 6yna 3 6060BuUX (KiNbKiCTb HE NOBIAOMNSAETLCS). Y CeMn 3 BOCbMU
pocnigkyesaHux 6yB aszotnctum 6anaHc.

[ocnigpkeHHsa cMpoBaTKOBOro anbbyMiHy cepes nogen Ha
POCIUHHIN OiETi

AnbbymiH — ue BINoK y KpoBi, AK1iA pearye Ha pisHi KiNbKOCTi Xxap40BOro
Ginka Ta MoXXe BUKOPUCTOBYBATUCS ANS BUMIpIOBAHHA NoTpebu B Binky.

[Caso et al. (2000)] BuABUIM 3HMKEHHSA PiBHSA CUHTE3Y anbbymiHy Ha 12%
y 4YonoBikiB, siki npoTtarom 10 gHiB goTpmumyBanucs gietn 3 63%
POCIIMHHOrO Bifika NopiBHAHO 3 26% pocnuHHOro B6inka; 3aranbHUM piBEHb
Ginka ctaHoBuMB 78 r/goby. CuHTE3 anbbymiHy NOBEPHYBCS 40 HOPMU
nicna gogaesaHHs 18 r/aeHb coeBoro Ginka, Takum YHOM POCITMHHUIA
Oinok nigsuwmeca ao 78%, i 3aranbHui 6inok — Ao 96 r/aeHsb.

YyacHukn cnoxunsanu npmbnuaHo 1,09 r/kr/aeHb Ginka He paxyro4um coto Ta
1,34 r/kr/aeHb BKOYHO i3 coeto. CMHTE3 4BOX iHWMX BinkiB, npeanbbyminy
Ta TpaHcdEeprHY, TakoX ByB HMKYMM Ha aOieTi 3 63% pocnunHHOro binka.
LlikaBo, Wwo Byno BUABAEHO HUXKXYNIN CUHTE3 TpaHChepuHy — Binka, Lo
TpaHCNopTye 3ani3o, — agxe 6yno BCTAHOBMEHO, WO A00aBKN Ni3nHY
MOKPaLLYOTb 3aCBOEHHS 3ani3a.
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In a cross-sectional study, [Haddad et al. (1999)] found vegans (10 men
and 15 women) to have significantly higher serum albumin levels than
non-vegetarians. We estimated the protein intake of vegans to be 0.93
g/kg/day (calculations); 10 of the 15 vegan women didn’t meet the protein
RDA of 0.8 g/kg/day.

The authors stated, “Although serum albumin may not be a sensitive
indicator of protein nutriture, the higher concentrations suggest that the
diets of the vegan participants were adequate in protein.”

Creatinine Clearance Study on Vegans

Using data collected during the 1980s, [Andrich et al. (2011)] found
similar muscle mass among vegan and non-vegan middle-aged women
despite differences in protein intake of 1.0 g/kg/day for vegans and 1.3
g/kg/day for omnivores. Muscle mass was estimated using formulas
based on creatinine clearance (a byproduct of muscle metabolism).

The vegan women'’s lysine intake of 30 mg/kg/day didn’t meet the RDA of
38 mg/kg/day. However, the study estimated vegan women to be
consuming an average of only 1,511 kcal/day vs. 1,866 kcal/day for the
omnivores despite similar body mass indexes (20.0 and 20.7
respectively), suggesting that food intake for the vegans was
underestimated possibly due to a lack of data on vegan foods.

Summary of Plant Protein Balance Research

The results of protein balance studies of people on plant-based diets is
compiled in the table below. It's not obvious what they indicate for the
protein needs of vegans, but an estimate is that vegans might benefit from
at least 1.0 g/kg/day of protein.

Protein Balance Studies Using Plant-Based Diets

Y nepexpecHomy gocnimkeHHi [Haddad et al. (1999)] sussunu, wo y
BeraHiB (10 yonosikiB i 15 XiHOK) piBEHb CMPOBATKOBOIroO anbBbymiHy 3Ha4YHO
BULLINIA, HiX y HeBereTapiaHuiB. My ouiHunK, Wwo cnoxmnBaHHs binka
BeraHamu ctaHoBuTb 0,93 r/kr/geHb (po3paxyHku); 10 i3 15 xiHOK-BeraHoK
He JocAarnmn pekoMmeHgoBaHoi Hopmu 6inky B 0,8 r/kr/geHb.

ABTOpW 3a3Ha4YnNn: «Xo4ya cMpoBaTKOBUA anbBbymiH Moxe He ByTu
YYTNMBMM iHANKATOPOM BifkOBOI NOXMBHOCTI, BULL KOHLIEHTpAUT CBigYaThb
npo Te, WO B pauioHi y4acHMKiB-BeraHiB 6yno goctatHbo Binkay.

[ocnigXeHHSa KIipeHCy KpeaTuHiHY Y BeraHis

BukopucToBytoun gaHi, 3ibpani nporsarom 1980-x pokis, [Andrich et al.
(2011)] BMsiBMAM 0gHAKOBY M’S1I30BY Macy cepep, BeraHok i HeBeraHok
CepeaHbOro BiKy, HE3BaXKaruM Ha Pi3HMLIIO B COXMBaHHI 6inka: 1,0
r/kr/aeHb ons seraHok i 1,3 r/kr/aeHb ansa BceigHux xiHok. M’s3oBy macy
ouiHOBanNu 3a JonomMoro opmyrs, 3aCHOBaHMX Ha KNipPeHCi KpeaTuHiHY
(noBiyHMM NpoaykT meTaboniamy M'a3iB).

CnoxwuaHHsa 30 Mr/kr/aeHb nisavHy BEraHkamun He Bignosigano
pekomeHaoBaHi Hopmi 38 mr/kr/geHb. [poTe gocnigkeHHs nokasarno, Wwo
BEraHku CnoXxusarTb y cepeaHbomy nuwe 1511 kkan/geHb npotn 1866
Kkan/geHb y BCEIOHMX XiHOK, He3BaXkatoum Ha noAibHi iHaekcn macu Tina
(20,0 20,7 BignoBigHO), WO CBIgYUTL NPO Te, WO CNOXMBaHHS Xi Ans
BeraHok 6yno HegooOUIHEHE, MOXITMBO, Yepes Yepes bpak gaHux nNpo
BEraHCbKi NpOaYyKTMW.

Pe3tome gocnigxkeHHs 6anaHcy pocnnHHoro binka

Pesynbratv gocnigkeHb 6inkosoro 6anaHcy B nogen, ki 4OTPUMYOTLCA
POCIMHHOIO XapyyBaHHS, 3ibpaHi B Tabnuui Hux4e. BoHn He BkasyoTb Ha
yiTKi noTpebu B BiNKy ANs BeraHis, ane Mn paxyemo, Lo BeraHam KOPUCHO
oTpumyBaTu npuHanmHi 1,0 r/kr/geHb Binka.

HocnigpxeHHsa 6inkoBoro 6anaHcy 3 BUKOPUCTaHHAM POCINMHHUX Oi€T
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Study Protein Legume Protein Result
(9/kg/day) [A]
Doyle, 1965 0.5 Amino acids matched |Subjects not in nitrogen balance
milk
Doyle, 1965 0.75 Amino acids matched |100% in nitrogen balance
milk
Bartholamae, 2023 (0.8 Protein was mostly Average vegan was possibly in
legumes nitrogen balance but some
probably were not
Register, 1967 0.91 0.55 g/kg/day 75% in nitrogen balance
Haddad, 1999 0.93 1.2 servings perday  |Normal albumin levels
Yanez, 1986 1.0 Small amount 7 out of 8 in nitrogen balance
Andrich, 2011 1.0 Lysine intake 79% RDA |Muscle mass similar to
omnivores
Caso, 2000 1.09 Not reported 12% lower albumin synthesis
than controls
Caso, 2000 1.34 At least 0.25 g/kg/day |Normal albumin synthesis
[A] grams per kg of body weight per day

Amino Acid Intakes and Blood Levels of Vegans

Researchers from EPIC-Oxford analyzed the dietary intake and blood

Jocnip)xeHHsa binok
(r/xr/genb) [A]
Doyle, 1965 0,5
Doyle, 1965 0,75
Bartholamae, 2023 10,8
Register, 1967 pik 0,91
Haddad, 1999 0,93
Yanez, 1986 1.0
Andrich, 2011 1.0
Caso, 2000 1.09
Caso, 2000 1.34

[A] r Ha kr macu Tina Ha feHb

Binok 6060BUX

AMIHOKMCNOTHU
BiANoBiJanyu MOSIOKy

AMIHOKMCNOTHU
BiANoBiJanu MOJIoKy

binok 6yB nepeBa)<HO
3 6060BUX

0,55 r/kr/poby
1,2 nopuii B geHb
Mana KinbKicTb

CnoxXuBaHHs NisnHy
79% Big RDA

He noBigomnsaeTbes

[MpuHanmHi 0,25
r/Kr/poby

PesynbTat

Cy6'eKTU [OCNIAXKEHHSI HE Manu
asoTucToro 6anaHcy

100% B a3oTUCTOMY GanaHci

IMOBIpHMWI1 @30TUCTUIA 6anaHc y
CcepefHbOCTaTUCTUYHOIO BEraHa, y
JesKnx iMoBipHa BiACYTHICTb
6anaHcy

75% B @30TUCTOMY 6anaHci
HopManbHuii piBeHb anbbymiHy
7 i3 8 B @a3oTncToMy 6anaHci

M'azoBa Maca nogibHa A0 BCEIAHUX

Ha 12% HWX4nit cuHTE3 anbbyMiHy,
Hi>K Y KOHTPOJIbHOI rpynu

HopManbHuit cuHTe3 anbbymiHy

CnoXXmnBaHHS aMiHOKMCIIOT i IXHIN piBEHb Y KPOBI BEraHiB

HocnigHukn 3 EPIC-Oxford npoaHanizyBanu CnoXuBaHHs 3 Dkero Ta

levels of amino acids in various diet groups in adult men [Schmidt, 2015].

The study included 98 men for each diet group (vegan,
lacto-ovo-vegetarian, pescatarian, and meat-eater). On average,
participants had followed their diet for several years.

Protein and Amino Acid Intakes of Vegan Men

piBEHb aMiHOKUCIOT Y KPOBi B Pi3HUX rpynax AieT 4OPOCnnX YOsoBIKiB
[Schmidt, 2015]. JocnigxeHHs Bknodano 98 4onosikiB Anst KOXHOT rpynu
AieTn (BeraHu, NakTooBOBereTapiaHLi, neckarapiaHui Ta BceigHi nogn). Y
cepeaHbOMY YYaCHUKM OOTPUMYBANUCH CBOET AIETU NPOTHArOM KifTbKOX
POKIB.

CnoxuBaHHS Oinka Ta aMiHOKUCINOT YoroBikaMu-BeraHamu
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The vegan men in Schmidt et al.’s analysis of EPIC-Oxford were eating
0.85 g/kg/day of protein (calculations). Although the men were apparently
healthy, protein balance wasn’t measured. It should also be noted that the
protein and amino acid intakes were measured by a food frequency
questionnaire which the authors say might have underestimated the
intakes of vegans.

The table below compares vegan amino acid intakes in EPIC-Oxford to
the United States RDA for amino acids.

Essential Amino Acid Intakes of Vegan Men in EPIC-Oxford

Amino Acid Intake RDA Percentage of RDA
(g/day) (g/day)
Isoleucine 2.47 1.29 191
Leucine 4.33 2.85 152
Valine 2.95 1.63 181
Histidine 1.52 0.95 160
Lysine 2.82 2.58 109
Methionine+Cysteine 1.72 1.29 133
Phenylalanine+Tyrosine (4.79 2.24 214
Theronine 2.19 1.36 161
Tryptophan 0.77 0.34 226

Weight of the participants wasn't reported, but vegans had an average body mass index of 22.1
kg/m2. If we assume an average height of 175.3 cm for a British male [BBC, 2010], the average
weight of the vegans was 67.9 kg.

Vegan men met the RDA for all essential amino acids.

Lysine was the limiting amino acid in the diets of the vegan men; they
surpassed the RDA by only 9%. The 95% confidence interval for lysine
intake was 2.69-2.95 g/day, with a lower margin of 104% of the RDA.

Yonosikn-seraHun B aHanisi EPIC-Oxford, nposegeHomy LLmiaTom Ta iH.,
crnoxusanu 0,85 r/kr 6inika Ha geHb (po3paxyHku). Yonosikn 6ynun Ha
BUrNA 300poBMMUK, NpoTe BinkoBui 6anaHc He BuMiptoBaBcA. Cniag Takox
3a3Ha4YNTY, LLO CMNOXMBaHHS Oifika Ta amiHOKMCIOT BUMIpHOBariocs 3a
AONOMOrO ONUTYBAarIbHMKA YaCcTOTM CMOXUBAHHSA 1XKi, KU, HAQ OYMKY
aBTopiB, Mir HEAOOLIHIOBATK pearibHe CMOXUBAHHS BEraHamu.

Y HaBefeHIn HxYe Tabnuui NOPIBHIOETLCSA CMOXMBAHHS aMiHOKUCIIOT Ans
BeraHiB y EPIC-Oxford i3 pekomeHgoBaHo Hopmoto amiHokucnoT y CLUA.

CnoXxuBaHHA He3aMiHHUX aMiHOKUCIOT YorioBikaMu-BeraHamu B
EPIC-Oxford

AMiHOKMuCNnOTa Mpuiiom PekomeHpoBaHa f060Ba BigcoTtok RDA
(r/peHb) Hopma RDA (r/aeHb) (pexomeHp0BaHOT HOpMK)
I3onenumH 2.47 1.29 191
JeiunH 4.33 2,85 152
Banin 2,95 1.63 181
licTnanH 1.52 0,95 160
JisuH 2.82 2.58 109
MeTioHiH + LiucTein 1.72 1.29 133
®deHinanaHiH + Tuposun |4.79 2.24 214
TepoHiH 2.19 1.36 161
TpunTtodaH 0,77 0,34 226

Bara yyacHuKiB He MOBIAOMIAETbCS, ane BeraHn Manu cepefHin iHgekc macu Tina 22,1 kr/mM2.
AKLLLO NPUMYCTUTHK, LLLO CEPEHil 3PiCT 6pUTAHCbKOro YosioBika cTaHoBUTb 175,3 cM [BBC, 2010],
cepefHsl Bara BeraHiB ctaHoBuna 67,9 kr.

Y yonosgikiB-BeraHiB NOKasHWKM BigNoBiganu pekoMeHaoBaHin oboBin
HOPMi LLIOAO BCiX HE3aMiHHUX aMiHOKUCIOT.

JTiauH ByB NiMiTY04OK aMiHOKUCIIOTO B paLlioHi YOMOBIKiB-BEraHis; BOHU
nepesunwunn pekomengosaHy Hopmy RDA nuwe Ha 9%. 95% fosipyumi
iHTepBasn Ans crnoXmBaHHS Ni3vHy cTaHoBUB 2,69-2,95 r/aeHb, 3 HWXHIM
3anacom 104% pekomeHngosaHol Hopmu RDA.
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The vegan men surpassed the RDA for methionine by the next lowest
amount of 33%. Methionine is traditionally the amino acid of second most
concern in vegan diets.

Vegans in the United States might eat higher amounts of protein than
those in the United Kingdom. The Adventist Health Study-2 from the
United States found an average protein intake of 71 g/day for men and
women combined [Average Nutrient Intakes], considerably more than
the 58 g/day of this subset of men in EPIC-Oxford [Schmidt, 2015].

Amino Acid Intakes of Vegan Women

As a percentage of body weight, the RDA for protein and amino acids is
the same for women as for men.

Vegan women in EPIC-Oxford ate 56 g of protein per day [Average
Nutrient Intakes], only marginally less than vegan men Schmidt et al.’s
subset of EPIC-Oxford, and so their amino acid intakes are likely similar.

As with men, Seventh-day Adventist vegan women in the United States
most likely eat more protein than vegan women in the United Kingdom

[Average Nutrient Intakes], suggesting that Seventh-day Adventist
vegan women are surpassing the RDA for lysine and other amino acids.

A study of Danish vegans [Aaslyng, 2023] found that a high percentage
of the participants (36 women, 4 men) didn’t meet the recommendations
for protein and some essential amino acids. Although 3-day diet records
were used, which are typically a reliable method to estimate intakes,
energy appeared to be significantly underestimated with 55% of the
participants not meeting recommendations (despite an average body
mass index of 24.8). Had food intake not been underestimated, a high
percentage of participants would have likely been shown to meet
recommendations given that only one participant who met energy
recommendations failed to also meet protein recommendations.

YonoBikn-seraHn nepeBULLUIN peKOMeHA0BaHy HOPMY NS METIOHIHY Ha
HacCTynHy (3a NisuHOM) HanmMeHWy KinbkicTb — 33%. MeTioHiH TpaguuinHo
€ pYrolo HanBaXKINMBILLIOK aMiHOKUCIOTOK Y BEraHCbKOMY Xap4yyBaHHi.

MoxunBo, BeraHn y Cnony4yeHux LLTatax cnoxmnsaroTb OiNnbLuUy KiflbKiCTb
Ginka, Hixx BeraHn y BenukobpuTanii. JocnigxeHHsa Adventist Health
Study-2, nposeaeHe y CnonyyeHux LUTaTtax, nokasano, Wo cepeaHe
CcnoXunBaHHs binka cTaHOBUTbL 71 r/AeHb Ans YonoBikiB i XKiIHOK pasom
[CepenHE cNOXMBAHHA MNOXUBHUX PEYOBUH], LLO 3HAYHO BinbLue, Hix
58 r/peHb uiel nigrpynn vyonogikie y EPIC-Oxford [Schmidt, 2015].

CnoXuBaHHSA aMiHOKUCIIOT XiHKaMU-BeraHkamu

Y BigcoTkax Big Baru Tina pekomengosaHa gobosa Hopma binka Ta
aMiHOKMCNOT OfHaKoBa Ans XKiHOK i YOMOBIKiB.

XKinkn-serankun B EPIC-Oxford cnoxmeanu 56 r 6inka Ha geHb [CepeaHe
CNOXWUBaHHA NOXUBHUX PEYOBUH], L0 NMLIE TPOXN MEHLLE 3a YONOBIKiB
niarpynn EPIC-Oxford Schmidt et al., Tomy cnoxmnBaHHs1 amMiHOKMUCIOT Y
HUX, IMOBIPHO, OHAKOBeE.

AK i YonoBikW, BEraHkM-aABEHTUCTKM CbOMOro AHSA Y Cnony4yeHux LTaTax,
HaniMOBIpHiLLEe, cnoXMBatoTb BinbLue Binka, HX BeraHkn y BenukobputaHii
[CepenHe cnoXMBaHHA NOXUBHUX PEYOBUH], LLO CBiAYUTL MPO Te, WO
BEraHkn-afBEHTUCTKN CbOMOTO [AHS NepeBULLYIOTb PEKOMEHA0BaHY HOPMY
OO0 Ni3NHY Ta iHWKX aMiHOKUCHOT.

HocnipxeHHa gaHcbknx BeraHiB [Aaslyng, 2023] nokasarno, L0 BUCOKUN
Bi[JCOTOK y4acHUKiIB (36 XIHOK, 4 YONoBiKK) He BiAMNOBigaB pekoMeHaaLigm
LLOAO CNOXMBaHHA Binka Ta gesaknx HesamMiHHMX aMiHOKUCOT. Xo4a
BUKOPUCTOBYBANMCA 3-AE€HHi 3BiTU NPO XapyyBaHHSA, SKi 3a3Bu4an €
HadiHAM MEeTOOO0M OLiIHKM CNOXMBAHHSA, eHepreTuyHa LiHHICTb BUsaBunacs
3HAYHO 3aHWXKEHOID, OCKINbKN 55% y4acHWKIB He Bignosiganm
pekoMeHAauisiM Woao KanopilHOCTI pauioHy (He3BaXkatloun Ha cepeaHin
iHaekc macu Tina 24,8). Akbu cnoxmnBaHHA Xi He Byno 3aHUXEHO,
BMCOKMI BiACOTOK y4aCHWKIB, MMOBIpHO, BignoBigaB 6u pekomeHaauism,
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Amino Acid Plasma Levels of Vegan Men

[Schmidt, 2015] compared the blood levels of amino acids between diet
groups. Vegans had lower levels of lysine, methionine, tryptophan, and
tyrosine, and higher levels of alanine and glycine. The researchers didn’t
seem concerned by these differences.

The table below compares the plasma levels of amino acids of vegan men
in Epic-Oxford to the reference ranges given by the U.S. National Library
of Medicine (NLM). The NLM notes that these numbers are dependent on
the specific laboratory methods used [NLM, 2016].

Plasma Amino Acid Levels in Vegan Men

BPaxoBYHO4M, LLO N1Lle OOMH YHaCHUK, KUK BiANOBIgaB pekoMeHaaLiam
LLIOAO eHepril, He BignoBigaB pekoMeHaauiam woao binka.

PiBHi aMiHOKMCNOT y NNasmi KPOBi YOrOBIKiB-BEraHiB

[Schmidt, 2015] nopiBHANW piBHI aMIHOKUCAOT Yy KPOBI MiXX rpynamu gieT.
Y BeraHiB BUABUITM HWXKYi PiBHI Ni3MHY, METIOHIHY, TpUNTOaHy Ta
TUPO3WHY i BULLI PiBHI anaHiHy Ta riuunny. JocnigHukie, 34aeTbes, Ui
BiMIHHOCTI He TypOyBanu.

Y HaBefeHINn HxYe Tabnuui NOPIBHIOKTLCS PiBHI aMiHOKUCNOT Y nnasmi
KpoBi Yonos.ikiB-BeraHiB y Epic-Oxford 3 pedpepeHTHMMN AianazoHamu,
HagaHumun HauioHanbHoto megudHoto 6ibniotekoto CLUA (National Library
of Medicine, NLM). NLM 3a3Havae, Wwo ui undpu 3anexatb Big
KOHKpEeTHMX nabopaTtopHux metoais [NLM, 2016].

PiBHI amiHOKMCNOT y nNfiasmi y YoroBiKiB-BeraHis

Amino Acid Plasma Reference Range
pmol/l (95% CI) pmol/l
Alanine 621 (595, 648) 230-510
Arginine 44 (39, 48) 13-64
Asparagine 98 (95, 102) 45-130
Aspartate 69 (66, 72) 0-6
Citrulline 40 (38, 42) 16-55
Glutamate 262 (248, 277) 18-98
Glutamine 547 (529, 566) 390-650
Glycine 452 (434, 470) 170-330
Histidine 117 (113, 120) 26-120
Isoleucine 96 (92, 100) 42-100
Leucine 191 (184, 199) 66-170
Lysine 210 (201, 219) 150-220
Methionine 27 (26, 28) 16-30
Ornithine 205 (197, 215) 27-80
Phenylalanine 97 (93, 101) 41-68
Proline 244 (233, 256) 110-360
Serine 197 (190, 205) 56-140

AMiHOKMCHoOTa PiBeHb y nnasmi [DoBiaokoBui aiana3oH
Mkmonb/n (95% ClI) MKMonb/n
AnaHiH 621 (595, 648) 230-510
ApriHiH 44 (39, 48) 13-64
AcnapariH 98 (95, 102) 45-130
Acnaptar 69 (66, 72) 0-6
UnTtpyniH 40 (38, 42) 16-55
mytamar 262 (248, 277) 18-98
ImioTamin 547 (529, 566) 390-650
MmiynH 452 (434, 470) 170-330
FictnaunH 117 (113, 120) 26-120
I3onenumnH 96 (92, 100) 42-100
JlenumH 191 (184, 199) 66-170
TlisnH 210 (201, 219) 150-220
MeTioHiH 27 (26, 28) 16-30
OpHITHH 205 (197, 215) 27-80
deHinanaHiH 97 (93, 101) 41-68
MponiH 244 (233, 256) 110-360
CepuH 197 (190, 205) 56-140
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Theronine 165 (159, 171) 92-240
Tryptophan 65 (63, 68) n/a
Tyrosine 73 (70, 76) 45-74
Valine 217 (209, 225) 150-310

The NLM provides a reference range for cystine (two cysteine molecules combined), but Schmidt
et al. didn't list plasma levels for cystine or cysteine. The NLM provides no reference range for
tryptophan, with no explanation.

Vegans had levels higher than the reference range for alanine, glutamate,
glycine, leucine, ornithine (a non-protein amino acid), phenylalanine, and
serine; aspartate was also higher, but the reference range is surprisingly
low. It's unclear if these elevated levels have clinical significance.

Arginine and the Vegan Diet

People with herpes are often advised to limit their intake of the amino acid
arginine in order to reduce symptoms. EPIC-Oxford found vegans to have
a non-significant trend toward lower levels of arginine in the blood and
also a lower arginine intake than meat-eaters (3.92 g/day for vegans, 4.13
g/day for meat-eaters); lacto-ovo vegetarians had the lowest intake at 3.36
g/day [Schmidt, 2015].

Appendix A: Protein Quality Scoring

One of the earliest ways to assess protein quality was the protein
efficiency ratio (PER) which determined a score based on the growth of
rats fed different proteins. The PER was criticized both for using rats and
for not taking into account protein maintenance needs which led to the
Food and Agriculture Organization (FAO) of the United Nations
recommending other ways to determine protein quality.

TepoHiH 165 (159, 171) 92-240
TpunTodaH 65 (63, 68) n/a
TWpo3unH 73 (70, 76) 45-74
Banin 217 (209, 225) 150-310

NLM 3abe3neyye eTanoHHWi giana3oH Anst ULMCTUMHY (KoMOiHaLis BOX MOMNeEKyn UMCTeiHy), ane
Schmidt Ta iH. He Bkasanwu piBHi UMCTUHY abo uucTeiHy B nna3mi. NLM He MiCTUTb KOHTPOMNbHOro
AianasoHy ans TpuntodaHy Ta He Hagae NOACHEHb.

Y BeraHiB piBeHb anaHiHy, rnytamary, rmiuuHy, nenuuHy, OpHITUHY
(HebinkoBol amiHOKMCNOTHK), (beHinanaHiHy Ta cepuHy 0yB BULLMM 3a
CTaHOapTHUIM AianasoH; acnapTaT Takox OyB BULLMM, ane KOHTPONbHUI
AianasoH Hanpo4ya HU3bknin. He3po3yMmino, ym mMmatoTb Ui NiABULLIEHI PiBHI
KNiHIYHEe 3Ha4YeHHs.

ApriHiH | BeraHcbKka gieta

JTtogsm 3 repnecom YacTo pagsaTb OOMEXUTU CNOXMBAHHSA aMiHOKUCIOTH
apriniHy, Wwob 3ameHwuTn cumntomn. EPIC-Oxford BusiBMB, LLO y BEraHIiB €
He3Ha4yHa TeHAEHUis1 40 3HUXKEHHS PIBHA apriHiHy B KPOBi, @ TAaKOX MeHLUe
CMOXUBAHHSA apriHiHy, HiX y BceigHux ntogen (3,92 r/aeHb ans Beratis,
4,13 r/geHb oNg BCceigHUX Niogen); nakrooBoBereTapiaHLi cCnoxvsanm
HanmeHwe — 3,36 r/geHb [Schmidt, 2015].

[lopaTtok A: OuiHKa sKocTi binka

OpHum i3 Hannepwmnx cnocobiB ouiHkM SKOCTI Binka 6yB KoedilieHT
edekTmBHOCTI NnpoTeiny (protein efficiency ratio, PER), akun BuaHa4as
OLiHKY Ha OCHOBI POCTY LLYypiB, SKMX rogyBanu pisHummn binkamn. PER
niggaBca KPUTULI SIK 32 BUKOPUCTaHHSA LLYpIB, Tak i 3a Te, Lo He
BpaxoByBaB NoTpebu B NigTpmMmui piBHA Ginka, Wwo npu3seno 4o Toro, wo
lMpogoBonwya Ta cinbcbkorocnogapcbka opraxiszauis OOH (FAO)
pekomMeHayBana iHwi cnocobu BU3HAYeHHs SKOCTI Binka.
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FAO Recommends the PDCAAS in 1989

In 1989, the FAO recommended replacing the PER with the protein
digestibility—corrected amino acid score (PDCAAS) as the “most suitable
regulatory method for evaluating protein quality of foods and infant
formulas [p. 42, FAO, 1991].” The FAO considered the PDCAAS to be an
improvement over the PER because the PDCAAS based protein scores
on the needs of humans, specifically preschool-age children [p. 8. FAO,
1991].

The PDCAAS ranks a food’s protein quality based on its limiting amino
acid which is the essential amino acid that the protein contains the least
amount of in comparison to the reference protein, typically the milk protein
casein [p.5, FAO, 1991]. The PDCAAS scores each essential amino acid
in a protein and then uses the lowest PDCAAS score for the overall
protein, truncated at 1.00 [p. 35, FAO, 1991]:

(mg of limiting amino acid in 1 g of test protein / mg of same amino acid in
1 g of reference protein ) x fecal true protein digestibility percentage

Table 11 [p. 39, FAO, 1991] provides the PDCAAS scores known by the
FAO at the time. Only three animal foods are listed: casein (1.00), egg
white (1.00), and beef (0.92). There are just over a dozen familiar plant
proteins listed and their PDCAAS scores range from 0.26 to 0.69.

Although the PDCAAS ranks proteins according to the needs of humans,
it's been criticized for calculating amino acid absorption, aka digestibility,
based on a protein fecal analysis of rats [Schaafsma, 2000]. Rat
digestion is different from humans and a fecal analysis doesn’t take into
account that bacteria in the colon can change the amino acid composition
of the feces. The FAO recommended changing from fecal digestibility to
ileal digestibility when agreed upon procedures and sufficient data are
available (p. 32, FAO, 1991).

[MpogoBonb4ya Ta cinbcbkorocnogapcbka opraHizauia OOH
pekomeHaye PDCAAS y 1989 poui

Y 1989 poui FAO pekomeHayBana 3aMiHUTK kKoedilieHT edeKTUBHOCTI
npoteiHy PER ouiHKO aMiHOKMCIIOT 3 NONPaBKOK Ha 3aCBOKOBAHICTb
Ginka (protein digestibility—corrected amino acid score, PDCAAS) sk
«HaNBINbLI NPUAHATHUIA HOPMATUBHUIA METOA A1 OLiHKN SIKOCTI Binka B
Xap4yoBMX NpoAayKTax i cymiwax ansa HemosnaT» [c. 42, FAO, 1991]. FAO
BBaxxae PDCAAS kpalyum nokasHMKoM y nopiBHSHHI 3 PER, agxe Ha
ocHoBi PDCAAS nokasHukn Ginka signosigatoTb notpebam nogen,
ocobnueo Aiten gowwkinbHoro Biky [c. 8, FAO, 1991].

PDCAAS oujHto€ skicTb binka xap4oBoro npoayKTy Ha OCHOBI MOro
NiMITYHO4YOI aMiHOKMUCITOTU — BOHa € HE3aMiHHOK aMiHOKUCIOTO, AKOI B
BinKy HaMeHLa KinbKiCTb MOPIBHAHO 3 eTanoHHMM BinNkoM, sik NpaBuo,
kaseiH monoyHoro 6inka [c. 5, FAO, 1991]. PDCAAS ouiHl0€ KOXHY
He3aMiHHY aMiHOKMUCNOTY B BirnkKy, a NOTiM BUKOPUCTOBYE HaMHUXYY OLLIHKY
PDCAAS pgns 3aranbHoro 6inka, ckopo4veHy Ha 1,00 [c. 35, FAO, 1991]:

(Mr nimiTyto4ol amiHokucnoTtu B 1 1 gocnigxysaHoro 6inka / mr Tiei x
amiHokucnoTu B 1 r eTanoHHoro 6inka) * BiACOTOK 3aCBOKBAHOCTI
dekanbHoro Binka

Tabnuusa 11 [c. 39, FAO, 1991] Hagae noka3Hukn PDCAAS, Binomi Ha Tomn
yac FAO. lMNepenivyeHo nuwe Tpu NPOAYKTN TBAPUHHOIO MOXOKEHHS:
ka3eiH (1,00), se4Hnn 6inok (1,00) i anosuunHa (0,92). MNepepaxoBaHo
TPOXU GinbLue OHXMHM 3HANOMMUX POCIMHHUX BinKiB, i IXHi OLIHKK
PDCAAS konusatoTbes Bia 0,26 go 0,69.

Hesaxatoumn Ha Te, wo PDCAAS knacudikye 6inku BignosigHo oo
notpeb noanHn, uen KoedilieHT KPUTUKYHOTb 3a PO3paxyHOK
3aCBOIOBAHOCTI aMiHOKMCINOT Ha OCHOBI aHanidy gekaniv 6inka wypis
[Schaafsma, 2000]. TpaBneHHs WypiB BiAPI3HAETLCA Bi TPaBreHHs
nogemn, i aHania kany He BpaxoBye, WO 6akTepil B TOBCTIM KMLLLI MOXYTb
3MiHIOBaTN aMiHOKMCNOTHUI cknapg doekanin. FAO pekoMeHaye 3MiHUTU
3aCBOIOBAHICTb Kany Ha 3acBOKBaHICTb KryBOBOI KULLIKW, KOSN Y3rogKeHi
npoueaypu Ta 4OCTYNHO AOCTaTHLO AaHux (c. 32, FAO, 1991).
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The FAO implied that some of the PDCAAS might be based on human
digestibility studies; they say “when human balance studies cannot be
used, the standardized rat faecal-balance method of Eggum or
McDonough et al. is recommended [p. 31, FAO, 1991].” But the abstracts
for the citations of the PDCAAS scores given in Table 11 [p. 39, FAO,
1991] don’t indicate that any human data was used.

The PDCAAS has also been criticized for truncating protein scores at 1.00
which prevents the score from reflecting a food’s ability to complement
other foods in the diet [Schaafsma, 2000]. Only animal foods have
PDCAAS scores high enough to be truncated.

The 1991 FAO report relied mostly on data by Sarwar and colleagues in
listing the PDCAASSs of foods [p. 39, FAO, 1991]. Sarwar later published a
paper suggesting that the PDCAAS method overestimates the quality of
proteins for foods containing anti-nutritional factors [Sarwar, 1997] which
are primarily plant foods.

FAO Recommends the DIAAS in 2011

In 2011, the FAO Expert Consultation on Protein Quality Evaluation in
Human Nutrition was held to review the adequacy of the PDCAAS [FAO,
2013]. The panel recommended changing how proteins are scored from
the PDCAAS to the digestible indispensable amino acid score (DIAAS).
The DIAAS uses the digestibility of specific amino acids rather than of
entire proteins.

The DIAAS for a food is the lowest score for any of the essential amino
acids [p. 3, FAO, 2013]:

FAO mae Ha yBasi, wo geski 3 PDCAAS mMoxyTb 6a3yBatmcs Ha
AOCNIOKEHHAX 3aCBOOBAHOCTI cepen NAEN; B OpraHisaLii CTBepaXyoTb,
LLIO «SIKLLO AOCTiIKEHHSA N0ACLKOro banaHcy He MOXYTb ByTu
BUKOPWUCTaHI, CTaHAApTM30BaHMI MeTOoA hekanbHOro 6anaHcy Lypis
Errama un MakgoHa Ta iH. pekomeHayeTbea» [c. 31, FAO, 1991]. Ane
aHoTauil ons untyeBaHb nokasHukis PDCAAS, HaBeaeHux y Tabnuui 11 [c.
39, FAO, 1991] He BKka3ytoTb Ha BUKOPUCTAHHSA Byab-AKMUX JTIOACHLKUX
AaHNX.

PDCAAS Takox nigaaBcst KpUTUL 3@ CKOPOYEHHS NOKa3HUKIB Ginka Ha
1,00, Wwo He gae ouiHui BigobpaxkaTy 34aTHICTb X JOMOBHIOBATH iHLWI
npoaykTn B pauioHi [Schaafsma, 2000]. Jluwe npogykTn TBapMHHOIO
NOXOXKEHHSI MalOTb JOCTATHLO BUCOKI nokasHukn PDCAAS, wob ix 6yno
CKOPOYEHO.

3BiT FAO 1991 poky B OCHOBHOMY crnvpascs Ha AgaHi CapBapa Ta noro
koner y nepeniky koediuieHta PDCAAS xapyosux npoaykTis [c. 39, FAO
1991]. MMisnHiwe Capeap onybnikyBaB CcTaTTHO, Y SKil1 NpUNycKas, WO MEeToq,
PDCAAS nepeouiHtoe skicTb BinkiB 4ns xap4oBuX NpoaykTiB, WO MiCTATb
aHTu-HyTpieHTn [Sarwar, 1997], a Taki NpOAYKTU € NEPEBAXHO POCIIMHHOK
DKeto.

[MpogoBonb4ya Ta cinbcbkorocrnogapcbka opraniszauia OOH
pekomeHgye DIAAS y 2011 poui

Y 2011 poui 6yna nposegeHa KoHcynberauia ekcnepTis FAO 3 OUiHKM
AKOCTI Binka B xapyyBaHHi nognHu ans nepesipkn ageksaTtHocTi PDCAAS
[FAO. 2013]. Komicis pekomeHayBana 3miHUTK crnocid ouiHku Binkis 3
PDCAAS Ha oujiHKy He3aMiHHUX 3acBOOBaHNX aMiHokucnoT (digestible
indispensable amino acid score, DIAAS). DIAAS BukopucToBye
3aCBOKOBaHICTb KOHKPETHUX aMiHOKMCIOT, a He Linux Binki..

DIAAS ans npogyKTy € HaNHWXYMM NOKa3HUKOM Ans 6yab-aKoi 3
He3aMiHHMX amiHokucnoT noro 6inka [c. 3, FAO, 2013]:
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100 x (mg of digestible dietary indispensable amino acid in 1 g of the
dietary protein / mg of the same dietary indispensable amino acid in 1 g of
the reference protein)

DIAAS scores are not truncated at 100%. The ileal digestibility of each
amino acid is preferably determined in humans, followed by growing pigs,
and then growing rats [p. 4, FAO. 2013].

For infants, the DIAAS reference protein is the amino acid pattern found in
human breast milk. For non-infants the DIASS uses a reference protein
based on the needs of humans. Appendix B: The DIAAS Reference
Protein explains how they calculated the reference protein.

The FAO provides few examples of DIAAS scores. Table 6 [p. 44, FAO,
2013] provides a DIAAS score for whole milk powder (122), wheat (40),
and peas (64).

Criticism of the DIAAS

[Craddock et al. (2021)] published a list of critiques of the DIAAS with
respect to plant-based diets.

Much of Craddock et al.’s criticism focuses on the digestibility of plant
foods which they argue is underestimated by the DIAAS. They cite [Tomé
D. (2013)] whose review paper provides a table of ileal food digestibility in
humans. Rather than being markedly lower in digestibility than animal
protein, Craddock et al. point out that “soy protein isolate, pea protein
isolate, pea protein flour, wheat flour, and lupin flour exhibited 89-92%
digestibility, approximating values of 90-95% for eggs, meat, and milk
proteins.”

Here’s a list of Craddock et al.’s criticisms with brief explanations:

m Nitrogen-to-protein conversion factors influence animal and plant
foods differently.

100 x (mr 3acBotoBaHOI He3aMiHHOT amiHokMcnoTu B 1 r xap4yoBoro binka /
Mr Ti€l )X HE3aMiHHOT aMiHOKMCIOTK B 1 r eTanoHHoro 6inka)

OuiHkn DIAAS He ckopouytoTbea Ha 100%. 3acBotoBaHicTb y KryboBin
KMLULi KOXXHOT aMiHOKMCITOTU NepeBaXkHO BU3HAYaloTb y nogen, noTim y
BUPOLLIEHNX CBUHEN, a NOTIM y BUpoLleHux wypis [c. 4, FAO, 2013].

[Ana HemoBnAT eTanoHHUM Ginkom DIAAS € amiHOKMCNOTHA CTPYKTYpa,
sIKa MiCTUTbCA B rpygHoMy Monoui ntogmHn. ns Hemosnat DIASS
BUKOPUCTOBYE €TarnioHHUKM Biniok Ha ocHoBi NoTpeb noanHu. JogaTok B:
EtanonHun BGinok DIAAS NOSICHIOE, sk pO3paxoBYETLCSA €TaNOHHMI BiNok.

FAO HaBoguThb Kinbka npuknagis koediuieHTy DIAAS. Tabnuus 6 [c. 44,
FAO, 2013] nemoHcTtpye ouiHky DIAAS ans He3bupaHoro cyxoro Mosioka
(122), nweHuui (40) i ropoxy (64).

Kputuka DIAAS

[Craddock et al. (2021)] ony6nikyBanu cnucok npeteHsii o DIAAS B
KOHTEKCTi POCIIMHHOIO XapyyBaHHS.

3HayHa YacTmHa kpuTukn Kpegaoka Ta iH. 3ocepeakeHa Ha
3aCBOKOBAHOCTI POCIIMHHOI TXi, SIKY, 9K BOHM CTBEPAXYIOTb, DIAAS
HegoouiHtoe. JJocnigHukn untytoTb [Tomé D. (2013)], B ornsaoBin cTarTi
SKOro NogaHo Tabnuu NepeTpaBHOCTI iXKi B KNyOOBIiV KULLIL SIIOANHN.
Kpenook Ta iH. BKa3yoTb Ha Te, Lo — 3aMicTb TOro, Wwob MaTn nomiTHO
HWXXYY 3aCBOIOBAHICTb, HiXX TBapUHHWUI BiNoK, — «i3onaT coesoro binka,
i3011AT ropoxoBoro 6Ginka, ropoxose OifikoBe GOPOLLHO, MWEHNYHE
GopolwHo Ta 6opoLuHo NnNuHy nokasanu 89-92% 3acBorBaHOCTI, LWO
mamxke Bignosigae 90-95% ansa Ginkis Aeub, M’Aca Ta MOMoKa».

Ocb cnucok 3ayBaxeHb Kpegaoka Ta iH. i3 KOPOTKMMU NOSACHEHHAMM:

m  DakTopn nepeTBopeHHs a3oTy B BifIOK NO-pi3HOMY BMAMBAKOTh Ha
NPOAYKTU TBAPUHHOIO i POCIIMHHOMO MOXO)KEHHS.
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m The ratio of essential amino acids to total protein can be
underestimated for plant foods when PDCAAS and DIAAS
scores are calculated because the FAO doesn’t require
food-specific nitrogen-to-protein conversion factors when
determining the amount of protein in a food.

There’s a limited number of fruits and vegetables within the DIAAS.

m Many plant foods won'’t be included in an assessment of an
entire diet because most don’t have DIAAS scores.

A DIAAS diet score is of questionable relevance to those following
plant-based dietary patterns in developed nations.

m Plant-based diets in food-secure regions will easily meet the
needs for total essential amino acids. (In this criticism,
Craddock et al. treat total essential amino acids as a whole
and don’t analyze individual amino acids.)

DIASS scores are based on animal digestion.

m Digestibility of amino acids in rats and pigs cannot be
extrapolated to humans. (The FAO admits that rats are not
an ideal model, but says that pig digestion approximates
humans while obtaining human data for a wide range of
foods is impractical.)

DIAAS scores for foods change when they’re part of a mixed diet.

m In mixed diets, the digestibility of proteins and amino acids
changes, while DIAAS scores are based only on single
foods and give animal foods an inflated advantage.

Digestibility of plant foods improves with heat treatment and
processing.

m Raw foods are used for most DIAAS scoring, whereas
protein-rich plant foods are typically cooked or processed
making them easier to digest.

The DIAAS scores were never intended for athletes consuming a
plant-based diet.

m The FAO endorsed the DIAAS as a tool to help the global
population avoid malnutrition by meeting protein
requirements but hasn’t endorsed the DIASS for ranking
proteins on the basis of their muscle-building potential.
Craddock et al. cite research suggesting that proteins with
higher DIASS scores don’t increase muscle hypertrophy.

m CniBBiAHOLIEHHS HE3aMIHHUX aMiHOKMCNOT A0 3aranbHOoro
Binka moxe ByTV HeaoOUiIHEHE AN POCHMHHOI XKi, KOMnn
po3paxoBytoTbes nokasHmkn PDCAAS i DIAAS, ockinbku
FAO He BMMmarae cneundivyHmx ons xap4yoBuX NpoayKTiB
KoeilieHTiB NepeTBOPEHHS a30Ty B BifTOK Npy BU3HAYEHHI
KiNbKOCTI Binka B ixi.

Y DIAAS € obmexeHa KifbKiCTb AaHnX Woao (PpyKTiB i OBOMIB.

m barato pocnnHHUX NpoayKTiB HE ByayTb BKIHOYEHI B OLLIHKY
BCi€l Ai€TW, OCKiNbKM BiNbLUICTb HE MalOTb NMOKA3HWKIB
DIAAS.

KoediuieHT DIAAS mMae CyMHiBHE 3HAUYEHHS ONd TUX, XTO
AOTPUMYETLCS POCIIMHHOI JiETU B PO3BUHEHUX KpaiHaXx.

m PocnuHHI gietn B perioHax 3 3abeanevyeHnM noctadaHHAM
NPOAOBONBLCTBA NErko A03BONATL 3a40BOMBHATN NOTPEOU
B 3arasibHil KiflbKOCTi He3aMiHHUX amiHokucnoTax. (Y uin
KpuTtuui Kpeoaok Ta iH. po3rnsgatoTb 3arasbHy KiSlbKiCTb
He3aMiHHUX aMiHOKMUCINOT Yy LiNnomy i He aHani3yTb OKpeMi
aMiHOKMCNOTN. )

KoediuieHT DIASS cnupaeTbcsa Ha TpaBneHHi TBAPWH.

m 3acBOHOBaHICTb aMiHOKUCIOT Y LLYPIB i CBUHEN HE MOXHa
ekcTpanontoBatn Ha nrogen. (FAO BU3HaKOTb, LLIO LLYPU HE €
ileanbHO0 MOAENSIO, ane CTBEPAXYHOTb, WO TpaBNeHHS
CBUHEN HAbNMXaeTbCsa 4O NIOACHKOro, ToAi 9K OTPMMAaHHS
AaHUX NPo 0coBnMBOCTI TPaBNEHHSA NoAen ANg LWMPOKOro
CMNEKTPY XapyoBUX MPOAYKTIB € HENPAKTUYHNM.)

MokasHukn DIAAS ans xapyoBuX NPOAYKTIB 3MIHIOKOTLCS, KOMU
BOHU € YaCTUHO 3MiLLAHOT AieTw.

m Y 3MillaHuX gieTax 3acBoBaHICTb BinkiB i amiHokMcnoT
3MIHIOETBCS, ToAi Ik noka3Hukn DIAAS GasytoTbes nuwe Ha
OKpeMunx npoaykTax i 4aroTb 3aBULLIEHY NepeBary TBapuHHIN
Ki.

3acBOIOBAHICTb POCIIMHHOI TXi MOKpaLLyETLCA NPU TEPMIYHIN
06pobui Ta 06pobu.

m  Cupi NpoayKTn BUKOPUCTOBYOTECA AN BinbLoCTi
koediuieHTiB DIAAS, Toai ik pOCNuUHHI NpoaykTw, GaraTi Ha
6inok, 3assuyan BapsaTbcs abo 06pobnsaTheS, WO
nonerwye iXHe NnepeTpaBneHHs.




Craddock et al. conclude that “emphasizing protein quality in developed
nations is unproductive.” They say that if protein quality is to be assessed,
the PDCAAS is the most suitable tool for use in Western adults who eat a
plant-based diet.

It's not clear why Craddock et al. believe that the PDCAAS is superior to
the DIASS given that most of their critique of the DIASS would similarly
apply to the PDCAAS. Perhaps they prefer the PDCAAS because it
truncates animal protein scores at 1.00.

Appendix B: The DIAAS Reference Protein

Because it’s hard to follow how the FAO determined the DIAAS reference
protein for non-infants, I've included more details here which require
following along with the tables in their document.

For non-infants, the reference protein used in DIAAS scoring is a
calculation of the amino acid needs, represented in Table 3 [p. 27, FAO,
2013] and narrowed down in Table 5 [p. 29, FAO, 2013].

The numbers in the bottom section of Table 5, Scoring pattern mg/g
protein requirement, are calculated by multiplying the sum of the
Maintenance and the Growth factor by the Amino acid requirements. The

m  OuiHku DIAAS Hikonu He npusHavanucs ans CrnopTCMeHIB, SKi
AOTPUMYIOTBCS POCIIMHHOI AIETN.

m FAO cxBanuna DIAAS sK iHCTPYMEHT, AKMA ONOMOXE
HaceneHH B YCbOMY CBITi YHUKHYTU HeOOIOaHHSA,
3a0BOMbHAKYN NOTPebU B Binkax, ane He cxBanuna DIASS
Ansa knacudikadii 6inkiB Ha OCHOBI IXHBOrO NOTeHUiany
HapoLlyBaHHsS M’a3iB. Kpeaaok Ta iH. UMTyTb AOCHIOKEHHS,
SIKe CBiAYUTb Npo Te, WO Bifkn 3 BULLMMN NOKa3HUKamMK
DIASS He 36inbLwytoThb rinepTpodito M'a3iB.

Kpenaok Ta iH. 3pobunun BUCHOBOK, L0 «CTaBUTK B NPIOPUTET SKICTb Binka
B PO3BUHEHUX KpaiHax € HenpoayKTUBHUMY. BOHW CTBEPAXYHOTb, WO AKLLO
NOTPIGHO ouiHnTK skicTb Binka, PDCAAS € Hanbinbw nigxogawmum
IHCTPYMEHTOM 41151 BUKOPUCTaHHS OPOCNUMM NoAbMU KpaiH 3axoay, Lo
AOTPUMYIOTBCSA POCIIMHHOIO XapyyBaHHS.

Hesposymino, Yomy Kpenaok Ta iH. BBaxatoTb, Wwo PDCAAS € kpawumm 3a
DIASS, BpaxoBytouu, Wo binbLia YyactnHa ixXHboT KpuTukmn DIASS Tak camo
ctocyetbess PDCAAS. Moxnueo, BoHM HagatoTb nepesary PDCAAS,
afKe TOM BiH CKOpPOYYy€E NMOKa3HWMKM TBapuHHOro Ginka Ha 1,00.

[opatok B: ETanoHHun 6inok DIAAS

Ockinbku Baxko npocnigkysaTtu, Sk FAO Bu3Haunna etanoHHumn Ginok
DIAAS gns giten, siki He € HeMOBRSAITaMK, S BKNOYMB TYT BinbLue
aetanen, siki NoTpebyoTb YNTAHHSA, OMBSYNCH NapanensHo B Tabnuui B
IXHBOMY [OKYMEHTI.

[na giten, ki He € HeMoBnNATaMU, ETarNOHHUM BiNKoOM, KNI
BUKOpUCTOBYETLCA B ouiHUi DIAAS, € po3paxyHOK noTpedu B
amiHokucnoTax. BiH npegcraBnennn y Tabnuui 3 [c. 27, FAO, 2013] i
nigcymoBaHun y Tabnuui 5 [c. 29, FAO, 2013].

Uuncna B HMXHbOMY po3aini Tabnuui 5 — Scoring pattern mg/g protein

requirement (Cxema ouiHkv noTpebu B BinKy B Mr/r) — po3paxoBylOTbCs
MHOXeHHAM cymu Maintenance (nigTpumkn) Ta Growth factor (paktopa
pocTy) Ha Amino acid requirements (noTpeby B amiHOkMcnoTax). Yucna,



https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#FAO2013
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#FAO2013
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#FAO2013
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#FAO2013
https://www.veganhealth.in.ua/2023/12/protein-part-2.html?m=1#FAO2013

numbers derived in Table 3 [p. 27, FAO, 2013] are taken from a 2007
FAO report which explains how they’re calculated [FAO 2007].

In the [2007 FAO report], Table 23 (p. 150) lists the mean adult
requirement for each amino acid as determined by the committee based
on a variety of methods and sources, typically human nitrogen balance
studies in which specific amino acids are limited. The FAO’s 2007 amino
acid requirements for adults don’t match the IOM’s estimated average
requirement (EAR), but are relatively close.

Appendix C: Muscle Synthesis Studies

Summary: This appendix covers muscle synthesis studies using a vegan
diet that weren’t conducted in a sports nutrition context. These studies
found, among older adults, lower muscle synthesis after a plant-based
meal compared to a meat-containing meal but similar muscle synthesis
over the course of a 10-day vegan diet that was high in protein (103 g per
day). More research is needed before conclusions can be drawn.

Muscle Synthesis During a 10-day Vegan Diet

After performing a study on muscle synthesis after a plant-based meal
and finding that muscle synthesis was lower than after a meat-containing
meal (details below in Muscle Synthesis after a Meal Containing Beef or
Plant Protein), the same group of researchers compared muscle synthesis
rates in a crossover study in which older people ate a vegan diet and then
an omnivore diet (or vice-versa) for 10 days each [Domi¢, 2024, The
Netherlands]. Muscle synthesis was no different on a vegan diet than on
an omnivore diet.

The vegan diet in this study contained an average of 103 g of protein per
day. This high amount of protein was in part from using high-protein meat
alternatives and is significantly higher than what’s been found to be the

case for typical vegan diets of 56-71 g of protein per day (see our article,

oTpuMaHi B Tabnuui 3 [cTop. 27, FAO, 2013], B34Ti 3i 3BiTY FAO 32 2007
PiK, Y SKOMY MOSICHIOETBCA, K BOHM obuuncntoroTbes [FAO 2007].

Y [3BiTi FAO 3a 2007 pik] Tabnuusa 23 (c. 150) nepepaxoBye cepeaHto
notpeby [OpOoCnol NIAMHN B KOXHI aMiHOKWUCNOTI, iKY BU3HAYEHO
KOMITETOM Ha OCHOBI Pi3HOMaHITHUX METOAIB | [)Xepen, AK NpaBuno,
AOCHigKeHb a30TUCTOro 6anaHcy NanMHU, Ae NEBHI aMiHOKUCOTH
obmexeHi. MNoTpebun B amiHOKMCNOTax Ansi AOPOCINX, PEKOMEHLOBaHI
FAO y 2007 poui, He 36iraloTbCs 3 pO3paxyHKOBMMU cepeaHiMyn BUMOraMmum
IHcTUTYTY MeguumHn CLUA (EAR), ane € BigHOCHO BNn3bKNMM.

Hopatok C: [JocnigXeHHs1 M'i30BOro CUHTE3Y

KopoTtku# 3MmicT: Y uboMy AoaaTtky po3rnagarnTbCsa AOCTiIIKEHHA CUHTE3Y
M'si3iB Ha BEraHCbKOMY Xap4yBaHHi, SiKi He NPOBOAUMNCS B KOHTEKCTI
BUBYEHHS CMOPTMBHOIO XapyyBaHHS. Lli gocnigkeHHs BUABUIIN, LLO cepes,
noaen NoOXMNoro Biky CMHTE3 M'A3iB MiCNsS BXXMBAHHA POCINHHOI Xi OyB
MEHLLUMM HiXX MiCAs BXMBaHHS M'CHUX CTpaB, ane cMHTe3 M'asiB byB
noAidHnm npotarom 10 AHIB HA BErAHCLKOMY XapyyBaHHi 3 BUCOKUM
BMicTOoM 6inka (103 r Ha AeHb). MepL HixX MoxHa Byae 3pobuTn BUCHOBKMY,
HeoOXigHi 4oAaTKOBI AOCHIAXKEHHS.

CuHTe3 M'asiB nig Yac 10-4eHHOro BeraHCLKOro xapyyBaHHS

MpoBiBLWM JOCAIOXEHHA CUHTE3Y M'A3IB MiCNs BXXMBaAHHSA POCIIMHHOI DXi Ta
BUSBMBLUMU, LLO CUHTE3 M'A3iB OYB HMXXYMM, HiXK NICNS M'ACHUX CTpaB
(oetani Hx4e B po3aini CnHTE3 M'A3IB Nicns BXMBAHHA Xi, WO MICTUTb
anoBuynHy abo pocnuHHUN 6inok), Ta cama rpyna OChigHWKIB nopiBHANA
LUBMAKICTb CUHTE3Y M'A3iB Y NepexpecHoOMY AOCIIOKEHHI, B AKOMY IiTHI
nogn npotarom 10 gHIB 4OTPUMYBaNnIMCA BErAHCHKOro XxapyyBaHHS, a
noTiM BcelgHoro xapyysaHHs (i HaBnaku) [Domic, 2024, The
Netherlands]. CuHTE3 M'A3iB Hi4YMM He BiApPi3HABCSA HA BErAHCHLKOMY
Xap4yyBaHHi B NMOPIBHSAHHI 3 BCEIOHUM XapyyBaHHAM.

BeraHcbke xapyyBaHHS B LibOMY OOCHiAXKeEHHI mano B cepegHbomy 103 r
Ginka Ha aeHb. Taka B1COKa KinbKicTb Binka yacTkoBo Byna 3ymoBneHa
BUKOPUCTAHHAM BUCOKOBINIKOBUX POCIIMHHUX anbTepHaTMB M'Acy i LS
KiNbKICTb 3Ha4YHO GinbLua, Hixx 6yno BUABNEHO ANs TMNOBOrO BEraHCbKOro
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Average Nutrient Intakes). For this reason, we can’t use this study to
assume most older vegans are receiving an amount of protein that will
result in as much muscle synthesis as a typical omnivore diet.

Two limitations of this study was that it didn’t measure muscle protein
breakdown and can’t be assumed to necessarily be an accurate picture of
muscle retention. Also, these older people were considered highly
physically active based on large amounts of walking per day, which the
researchers said was conducive for muscle synthesis.

Muscle Synthesis after a Meal Containing Beef or Plant Protein

[Pinckaers et al. (2023, The Netherlands)] conducted a crossover trial
which provided 8 older males and 8 older females (average age of 72
years) a meal containing beef or a meal containing plant protein from
whole plant foods. Each meal contained 0.45 g per kg of bodyweight
(roughly about 36 g of protein); the meals had relatively similar essential
amino acid (EAA) contents.

The animal-based meal resulted in a higher increase of EAAs in the blood,
higher leucine levels, and higher markers of muscle protein and whole
body protein synthesis. Markers of muscle protein synthesis, on average,
actually decreased during the six hour post-meal period for the
plant-based meal (as indicated by Figure 7 of the paper).

The authors summarize their concern:

Though we support the concept of moving toward a more plant-based diet
for ethical, environmental, and health considerations, there are some
concerns with regards to maintaining muscle health later in life. A more
plant-based diet will likely provide health benefits, with many of those
secondary to a low(er) energy intake due to the high fiber content and

pauioHy, a came 56-71 r Ginka Ha AeHb (ayB. Hawy ctaTTio CepenHe
CMOXMBAHHSA NMOXUBHUX PEYOBUH). 3 LiET MPUYUHN MU HE MOXEMO
BUKOPUCTOBYBATW Lie OOCIIIKEHHS, WoO npunycTmTy, Wo BinbLicTb
CTapLUMX BEraHiB OTPUMYIOTb TaKy KinbKiCTb Binka, ska npn3soanTb 0
TaKOro X CUHTEe3y M'A3iB, SK i Ha TUMOBOMY BCEIAHOMY XapyyBaHHi.

[lBoma obmexxeHHsaIMN LUboro JoChiAXKeHHS Byno Te, WO BOHO He
BMMIiptOBano poanag m'a3oBoro binka, i Moro He MOXHa BBaXKaTu TaKunmM,
Lo 060B'A3KOBO TOYHOHO Bigobpaxae 36epexeHHs M'a30B0i Mmacu. Kpim
TOro, UUX Nogen NoxXunoro Biky BBaXkanu Ayxe isuyHO akTUBHUMMN,
BUXOOAYN 3 BEMNUKOI KiNTbKOCTI X0AbOM Ha AeHb, WO, Ha OYMKY AOCNIAHUKIB,
CMpUSE CUHTE3Y M'A3IB.

CuHTe3 M's3iB nicnsa BXMBAHHSA 1Xi, WO MICTUTb SNOBUYMHY abo
POCIANHHUIA BINOK

[Pinckaers et al. (2023, HinepnaxHau)] npoBenu nepexpecHe

OOCNIXKEHHS, B AKoMy 8 MniTHIM Yorogikam Ta 8 NiTHIM XiHKaMm (cepegHin
BiK 72 pOKW) 3anponoHyBanu CTpasy, O MiCTua AnoBUYnHY, abo cTpasy,
LLIO MiCTMMAa POCANHHUI BINOK 3 LiNbHUX POCIIMHHUX NPOAYKTIB. KoxHa
ctpaBa mictuna 0,45 r 6inka Ha kr macu Tina (NpnbnmnaHo 6nm3bKo 36 r
6inka); cTpaBu Manu BiAHOCHO CXOXWIN BMICT HE3aMiHHNUX aMiHOKMUCNOT
(H3AK).

B>xMBaHHSA 1>Xi TBAPUHHOIO MOXOPKEHHS NMPU3BENO A0 GinbLuoro
36inbLlUEeHHS piBHA He3aMiHHUX amiHokucnoT (H3AK) y KpoBi, BULLOTO piBHSA
NenumMHy Ta BULLIMX MapKepiB CUHTE3Y M'iI30BOro Binka Ta Mapkepis
cuHTe3dy Ginka BCboro opraHiamy. Mapkepu cuHTesy m'a3oBoro 6inka, B
cepefHboMY, (PaKTUYHO 3HMU3UIUCA MPOTArOM LLUECTU roAUH nicns
NPUNOMY POCIIMHHOI iXi (9K MOKa3aHO Ha PUCYHKY 7 B LIbOMY
OOCHIOKEHHI).

ABTOpPM NiACYMOBYHOTb CBOE 3aHEMNOKOEHHS:

Xoya mu nidmpumyemMo KOHUENito nepexody 0o binbw pocriuHHO20
Xap4yyeaHHsi 3 emuUYHUX, eKOSI02i4HUX ma MeOUYHUX MipKy8aHb, iCHytOMmb
0esiKi 3aHernoKOEHHS w000 nmidmpuMKu 300p08's M'a3ie y nodanbwomy
xummi. binbw pocruHHe xapyyeaHHs, UMOo8IipHO, 3abe3rneqyums Kopucmb
0r151 300p08's, npudomy bazamo 3 Yux rnepeesaz € 8MOPUHHUMU Yepe3d
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satiating effect of consuming more plant-based whole foods. However, the
anabolic properties of each main meal may be of key relevance to
stimulate muscle protein synthesis rates and, as such, to support muscle
maintenance. This may be of particular importance for older adults, as the
age-related loss in muscle mass is at least partly attributed to the
attenuated postprandial muscle protein synthetic response to acute
feeding in older compared with younger subjects.

A limitation of this study is that they didn’t measure changes in muscle
mass which are more important than markers of muscle synthesis. Other
research, by [Michell et al. (2023, Canada)] found no association
between post-meal markers of muscle synthesis and muscle mass after
resistance exercise. Mitchell et al. write, “Clearly, however, acute early
measures of [muscle protein synthesis] are not proxy measures for
hypertrophy or hypertrophic potential within the same individual.”

Appendix D: Wound Healing in Vegans

[Posso et al. (United States, 2025)] conducted a review of studies
examining the impact of wound healing in vegans and vegetarians. They
reviewed eight studies (six from Italy, one from India, and one from
Turkey), published between 2019 and 2022.

The studies measured wound healing after various types of skin surgeries,
using a variety of scoring methods and clinical outcomes. Most of the
studies had a small sample size and researchers were concerned that
vegan or vegetarian patients were following an unbalanced diet. But the
findings were consistent in that all studies showed vegans or vegetarians
to have some level of poorer wound healing than omnivores.

The studies measured various nutrient-related levels. Vitamin B12 levels
in vegetarians were consistently lower than in omnivores (approximately
200 pg/ml vs. 350 pg/ml), but still high enough that it seems unlikely to
impact healing. The review doesn’t indicate that any attempt was made to
correlate nutrient levels with outcomes.

HUX4e (MeHwe) crioxxueaHHsi eHepail 3a805IKU 8UCOKOMY emicmy
KimKosuHU ma egheKkmy Hacu4yeHHSs 8i0 crioxxueaHHs 6inbWoi KiribKocmi
UinbHUX pocnuHHUX rnpodykmie. O0Hak aHaborivyHi 8rnacmugocmi KOXHO20
OCHOBHO20 MPUUOMY iKi MOXYMmb Mamu Kito4oee 3Ha4eHHs Orisi
cmumynsayii cuHme3sy m'sa308020 birika i, Sk maki, 01 niOmMpUMKU M'3080i1
Mmacu. Lle moxe mamu ocobriuge 3Ha4yeHHs1 Orisi todel rnoxusozo 8iKy,
OCKiflbKU 8iKoga empama M's3080i Macu rnpuHalMHIi 4aCmKoeo
MOSICHIEMbCS 0cnabneHor nocmrpaHoiaribHOK WEUOKOK peaKkUuiero
CUHMe3y M'1308020 birika Ha rnpuuoMm ixi'y cmapuwux fitoded rnopieHsIHO 3
MO00WUMU.

OBMeXeHHSM LIbOro AOCHIMKEHHS € Te, WO BOHM He BUMIpOBanu 3MiHM
M'SI30BOT MacH, SiKi € BaXXITMBILLMMMW, HiXK MapKepu CUHTE3y M'A3iB. IHLWe
pocnigpkeHHs, nposegeHe [Michell et al. (2023, Kanapga)], He BuUsBMNO
3B'A3KY MiXX MapKepamu CMHTe3y M'A3iB nicns iXi Ta M'A30BOK0 Macoto
nicnsa cunosux Bnpae. Mityenn Ta iH. nuwyTh: «OgHak, 04eBMAHO, LLO
MUTTEBI paHHi BUMIpIOBaHHSA [CMHTE3Y M'A30BOro Ginka] He € nokasHuKaMu
rinepTpodii abo rinepTpodivyHOro noTeHLiany B OQHIET 1 TiET )X 0COOM».

Hopatok D: 3aroeHHs paH y BeraHis

[Posso et al. (Cnony4eHi LLtaTn, 2025)] npoenu ornsag 4OCniakKeHb,
LLIO BMBYanNu 3aroeHHs paH y BeraHiB Ta BeretapiaHuis. BoHn po3rnaHynu
BiciM gocnigXeHb (WicTb 3 ITanii, ogHe 3 IHAiT Ta ogHe 3 TypeyynHn),
ony6nikoBaHux mixx 2019 i 2022 pokamu.

Y pocnigXeHHsX BUMIpOBanocs 3aroeHHs paH nicns pisHux Buais
ornepavwin Ha LUKipi, BAKOPUCTOBYHUMN PIBHOMAHITHI METOAM OLHIOBaAHHS Ta
KMiHiYHI pe3ynbraTi. BinbwicTb AocnigXeHb Manu HeBenuky BUBIPKY, i
aocnigHukn 6ynu ctypboBaHi TUM, Lo NauieHTn-eeraHn abo BeretapiaHui
AoTpuMmyBanucs HesbanaHcoBaHOro xapyyBaHHsA. Ane pesynesraty 6ynu
Y3rofXeHUMN B TOMY, LLIO BCi JOCIOKEHHS NoKasanu, wo BeraHn abo
BereTapiaHLi MatoTb AeLlo riplle 3aroeHHs paH, HiXK BCelgHi nmoau.

Y pocnigKeHHsIX BUMiptoBanncsa pisHi NoOKasHUKK, NoB'sA3aHi 3 MOXXMBHUMMN
peyoBuHamu. PiBeHb BiTamiHy B12 y BeretapiaHuiB 6yB NOCTINHO HMXYUM,
Hi>X y BceigHux nogen (npmbnusHo 200 nr/mn npotu 350 nr/mn), ane Bce
LLie 4OCTaTHbO BUCOKMM, OO BiH Mir BMfAMHYTK Ha 3aroeHHs. B ornsai He
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Posso et al. don’t report protein or zinc intakes, so it’s unlikely the studies
measured them.

In [How dietary protein intake promotes wound healing], Nancy
Collins, PhD, RD, LD/N, FAPWCA, and Allison Schnitzer (2014) say:

It’s known that adequate protein is crucial for proper wound healing, but
the precise amount isn’t established. Postsurgically, 1 to 1.5 g protein/kg
is recommended, but this may vary with the extent of the surgical wound.
For patients with pressure ulcers, the recommendation is also 1 to 1.5
g/kg; those with deep ulcers or multiple pressure-ulcer sites may need 1.5
to 2 g/kg. For patients with large burn wounds, protein requirements
sometimes reach 1.5 to 3 g/kg to offset extensive protein loss through
urine and burn-wound exudate.

Vegans in the EPIC-Oxford study had an average protein intake of 0.9 to
1.0 g/kg [Sobiecki, 2016]. This suggests that vegans in the wound
healing studies likely had an intake of protein near or below the lower
recommended range for wound healing. The simplest explanation for the
poorer wound healing among vegans is that they weren’t eating ideal
amounts of protein.

Vegan zinc intakes can also be marginal without supplementation. A zinc
intake low enough to impact wound healing also seems likely, but wasn’t
measured in Posso et al.’s review.

Vegans with wounds should pay particular attention to obtaining ample
amounts of protein and may want to consider taking a zinc supplement of
approximately the RDA (11 mg for men, 8 mg for women), in addition to
obtaining the typical nutrients of concern in vegan diets (see Nutrition Tips

for Vegans).

3a3HayeHo, 4m 6yno 3pobneHo Byab-siky cnpoby cniBBigHECTU PIiBHI
NOXMBHUX PEYOBUH 3 pe3ynkTaTamu.

[Mocco Ta iH. He NOBIOMNATL NPO CMOXMBAHHSA Bifka Yn LUHKY, TOMY
MarnionMOBIPHO, L0 OOCHIIKEHHS BUMIpOBanu ix.

Y ctatTi [« K cnoXuBaHHA Giflka 3 DKEI CNPUAE 3aroEHHIO paH»
(2014)] HeHnci Konnixs, PhD, ceptudikoBaHa Ai€TONOMMHS, YNIEHKUHS
AmepukaHcbKol acouiaLil npodecinHoro gornsay 3a paHamu (APWCA) ta
EnnicoH WHiTuep cTBepOoXyHOTh:

Bidomo, wo docmammHs KiribKicmb 6irika € supiuarnibHOK Ofisi HarnexHo20
3a20€HHS paH, arle moyHa KinbKicms He ecmaHoerieHa. llicns onepauii
pekomeHdyembcs 6id 1 do 1,5 e binka/ke, ane ue Moxe 3MiHHO8amucs
3arnexHo 8i0 obcszy xipypaidyHoi paHu. [ns nauieHmie 3 rnponexHamu
makox pekomeHOyembcs 6id 1 o 1,5 e/ke; mum, xmo mae 2nuboki
supasKku abo KiribKa rporexHie, Moxe 3Hadobumucs eid 1,5 0o 2 a/ka.
Lna nauieHmie 3 eenukumu onikosumu paHamu rnompeba e 6irnkKy iHoOi
cseae 1,5-3 e/ke, wob komneHcysamu 3Ha4Hy empamy binka 3 cedyero ma
ekcydamom oriKkogoi paHu.

Beranu B gocnigxeHHi EPIC-Oxford manu cepenHe cnoxmnBaHHs Ginka Big
0,9 oo 1,0 r/kr [Sobiecki, 2016]. Lle cBig4unTb Npo Te, L0 BEraHu B
OOCNIMAKEHHAX 3arO€HHSA paH, MMOBIPHO, Marnu CNoXuBaHHA Ginka 6nM3bLKo
00 HWKHBbOro PEKOMEHO0BAHOIO Aiana3oHy And 3aroeHHst paH abo Hux4e
HbOro. HamnpoCTILWNM NOACHEHHAM TipLLIOro 3aroEHHA paH cepeq BeraHis
€ Te, LLI0 BOHM He CroXuBanwu igeanbHy KinbKicTb Ginka.

CnoXmBaHHSA UMHKY BEraHamMmu TakoX Moxe ByTu MiHiManbHMM, SIKLLO He
BMKOPUCTOBYHOTbCA A06aBkN. CNOXMBAHHA LIMHKY, 4OCTATHBO HU3bKe, o6
BMMAMHYTWN Ha 3aroeHHs paH, TaKOX 34a€TbCA NUMOBIPHUM TYT, ane BOHO He
6yno BumMipsiHO B ornsai Posso et al.

BeraHam 3 paHamu cnig 3BepHYyTM 0COOMMBY yBary Ha oTpUMaHHS
[OCTaTHbLOI KiflbKOCTI Bifika Ta, MOXIMBO, BAPTO PO3MMSAHYTM MOXIUBICTb
NPUMOMY LIMHKOBOIT A06aBKN NPUBAN3HO B KifbKOCTI, WO AOPIBHIOE
pekomMmeHaoBaHin gobosin Hopmi (11 Mr ons YonoBsikiB, 8 Mr Ans XiHOK), He
3abyBatoym NPO OTPMMAHHS TUMNOBUX NMOXUBHUX PEYOBMH, LLO €
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