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Summary

Vegans who rely solely on a daily multivitamin for vitamin B12 should

make sure it meets VeganHealth’s minimum recommendation for a daily
dose, which is 5 pg for adults. This amount of B12 is tailored to meet the

U.S. Recommended Dietary Allowance (RDA) after adjusting for
absorption rates of a single daily dose.

m Bcryn
m KniHivyHi BUNnpobyBaHH4
m KniHivyHi BUNpobyBaHHA cepeq HeBEreTapiaHLiB

m 3acBoeHHd B12 i3 npoayKTiB TBAPUHHOIO NOXOMKEHHS
m EkcTtpanonsauig pesynsrartiB Bontepca 1a iH. Ha BeraHis

m OO0cepBauiHi gocnimKeHHs
m B12y rpyaHomy MornoLli BeraHok

m [lopyuieHHda 3acBoeHHA B12
m Jlerke nopyweHHa 3acBoeHHa B12 vy BeraHis

m Po3nag B12 B ekcnepuMeHTanbHUX yMOBaXx
m [ocnigpkeHHsa B12 y 3barayeHux Hanosx i nonieitTamiHax
Amagu T1a iH. y 2008 podli
m [ocnigxeHHs nonisitamiHiB npnbnmnaHo 1980 poky: KoHao 1a
iH. i [epbepT Ta iH.
m [loTeHLinNHI NOKpaLleHHs Y TOYHOCTI MapKyBaHHA NOXUBHUX

PEYOBUH
m TpaHcnopTHi 6inkv B12 i nonisiTamiHm

m OO0cepBauiviHi gocnigpkeHHa B12 v 36arayeHomy

POCIMHHOMY MOJIOLL

OkpeMi BUNnagku
Hebe3neku pekomMmeHaallin «npunmaT nosliBiTamMiHu»

BucHoOBOK

Hopnatok A: OcobucTum eKcnepnmMeHT
Bibniorpadis

Pe3ome

BeraHam, ski noknagatoTbCs BUKITIOYHO HA LWOAEHHI nosniBiTaMiHu Ans
oTpuMaHHa B12, cnig nepekoHaTucs, wo BMicT B12 y Takux
nonisiTamiHax Bignosigae MiHiManbHin pekomeHgoBaHin VeganHealth
0000BI HOpMI, SIKa AN AOPOCNNX CTaHOBUTbL 5 MKT. Lia kinbkicte B12
po3paxoBaHa BignosigHO Ao pekomeHaoBaHoi y CLUA no6oBoi Hopmu
(RDA) nicnsi kopuryBaHHS LLIBMAKOCTI 3aCBOEHHSI O4HOPAa30Boi 4060BOT
0o3u.
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Here are some suggestions for those who want extra assurance that
they’re obtaining enough B12:

m If you’re concerned that your recent regimen has been inadequate,
then for 2 weeks take 2,000 ug of B12 per day to replenish your
stores.

m Aim for the upper range of VeganHealth’'s recommendations.

m Use a B12-only supplement for whichever regimen you decide to
follow.

m If taking a daily dose, divide it in half and take each half at least 4
hours apart to substantially increase absorption.

This article reviews the concerns about multivitamins being an adequate
source of B12 for vegans. We conclude that the evidence is in favor of
multivitamins being a reliable source.

Introduction

When | first started writing about B12 around 2000, | was aware that
Victor Herbert, one of the pioneers in vitamin B12 research, had
expressed concerns about the efficacy of B12 in multivitamins, but | didn’t
find the evidence convincing enough to avoid recommending them and on
VeganHealth we’ve treated multivitamins like any other source.

| recently became aware that a respected vegan nutritionist has been
strongly opposed to vegans relying on multivitamins and so I've given the
subject another look.

Here are the specific concerns:
m Victor Herbert published dozens of papers from 1958 to 2003. He

often cautioned that various ingredients in multivitamins, especially
vitamin C, could damage B12 [Herbert, 1981] [Herbert, 1982].

Ocb Kinbka nopag ans TUX, XTo NparHe oTpuMyBaTu JOCTATHIO KiSlbKiCTb
B12:

m  AKwo Bu cTypboBaHi TUM, WO HegooTpumyBanu B12, Togi
npoTsarom 2 TwxHiB npunmanTte 2000 MKr BiTaMiHy Ha AeHb, LWo6
MOMOBHUTW CBOI 3anacu (MaeTbcA Ha yBas3i y opmi
uiaHokobGanamiHy - pen.)

m [loTpymyntecb BEpXHbLOroO Aiana3oHy pekomeHaauin VeganHealth.

m Bukopuctosyinte gobasky, Wwo mictute nuwe B12, He3anexHo Big
TOro, AKOro pexunumy npumomy BiTamiHiB BU ByaeTte goTpyMmyBaTuCS.

m AKwo Bu npunmaeTe ooy Ao3y, po3ainiTe ii HABMIN i npunmanTe
KOXXHY NOMOBUWHY 3 iHTepBanom nNpuHanMHi 4 roanHu, Wwob
MOKPALLNTN 3aCBOEHHS.

Y uin cTatTi MM po3rnsgaemMo 3aHENOKOEHHS LLOAO0 NoniBiTaMiHIB SK
mxkepena B12 gns seraHis. 3a HalwWMM BUCHOBKOM, € 4OCTaTHbO AOKa3iB
TOro, WO nosiBiTaMiHW € HaginHMM axepenom B12.

Bctyn

Konu s Bnepwe noyas nucatu npo B12 npnbnmnsHo y 2000 poui, A 3HaB,
wo Biktop NepbepT, 0AnH i3 NioHepIB Yy AOCNIAXEHHI LIbOro BiTaMiHy,
BUCNOBKMB 3aHENOKOEHHS Woao edoekTnBHOCTI B12 y nonisiTamiHax, ane s
He BBa)XkaB HaBeeHi oKa3n JOCTaTHbO NePEeKOHINBUMU, TOMY Ha CanTi
VeganHealth mn npegcrasnanu nonisiTaMiHM K HaginHe XXepeno ans
B12.

HewionaBHO 51 AisHaBcs, WO OA4HAa lWaHoBaHa BeraHcbka AieTonornHsa dyna
KaTeropm4yHo npoTu Toro, Wwob BeraHn noknaganucs Ha nonisitamiHum,
TOMY BUPILUMB 3HOBY OOCAIANTU Le NUTaHHS.

EyJ'IO BUCMNOBIIEHO Taki 3aHENOKOEHHS:

m Biktop Nepbept onybnikysaB gecAtkm pobitT 3 1958 no 2003 pik. BiH
4YacTo 3acTepiras, LLO Pi3Hi IHFpeaieHTX nonisiTamMiHiB, 0cobnNMBoO
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Multivitamins normally contain only small amounts of B12, which
might not be enough for vegans.

There might be a significant degradation of B12 in multivitamins
resulting in inactive B12 analogs that not only are useless but might
interfere with the active B12 and hasten the onset of a deficiency.
Some people suffer from mild B12 malabsorption, making the small
amounts of B12 in multivitamins inadequate, whereas slightly
higher doses might prevent such people from becoming deficient.
People might take multivitamins too irregularly to be relied upon as
a practical, sole source of B12.

Some anecdotal evidence suggests that vegans relying only on
multivitamins have become deficient, with severe consequences.

There are two routes for absorption of B12:

Intrinsic factor — Intrinsic factor is a B12-transport protein that
shuttles B12 from the digestive tract into intestinal cells. Intrinsic
factor is efficient at absorbing a high percentage of a small dose of
B12, but it becomes saturated after a meal containing an
above-average amount of B12, and about 4 to 6 hours are required
before it can efficiently absorb another dose [Institute of
Medicine, 1998].

Passive diffusion — Passive diffusion is when B12 simply floats into
the circulation unaided by a B12-transport protein. Only about 1%
of any dose of B12 can be absorbed by passive diffusion. If being
solely relied upon due to an absence of intrinsic factor, much higher
doses of B12 are required than can be found in animal foods,
fortified foods, or multivitamins.

Our B12 recommendations are made with the assumption that people
have functioning intrinsic factor because most do.

BiTaMiH C, MOXYTb HawkoanTn 3acBoeHHI0 B12 [Herbert, 1981]
[Herbert, 1982].

m [loniBiTaMiHM 3a3BMYait MICTATb NULLE HEBENUKY KiNbKicTb B12, akoi
Moxe ByTM HeJoCTaTHBO ANSA BeraHis.

m Y nonisitTamiHax MoXe cnocrepiratucsa cyTtesumn posnag B12, wo
npuaeene 40 HeakTUBHMUX aHanorie B12, aki He Tinbku MapHi, a
MOXYTb i 3aBaXkaTu akTusHoMy B12 i npuckoptoBat (hopmMyBaHHSA
negiumnTy.

m [leski niogn ctpaxagatoTb Big nerkoi mansabcopbuii B12, Tomy ans
HUX HeBesMKa KinbkicTb B12 y nonisiTamiHax HeQoCTaTHs, a TPOXU
BULLIi O3M MOXYTb 3anobirtu geiumnty.

m Jliogn MoXyTb NnpunmMaTu noniBiTaMiHM 3aHaATO HeperynapHo, Wwob
NnoKragaTnucsa Ha HUX SK Ha eauHe opxepeno B12.

m [leski HeoiLinHI AaHi cBigYaTb NPO Te, WO Y BEeraHiB, ki
NoKnagarTbCs Nuwle Ha nonisiTamiHn, popMyeTbca AediunT i3
CepuOo3HNUMUN HacnigKkamu.

ICHye ABa LWsiXM BCMOKTYBaHHA B12:

m binok BHyTpiwHbOro dakropa (intrinsic factor, IF). Lie 6inok, wo
TpaHcnopTye B12 i3 TpaBHOro TpakTy B KNITUHU KULLKIBHUKA. Binok
BHYTPILLHLOrO pakTopa edPekTUBHUN ANA NOrMUHAHHA BUCOKOIo
BiCOTKa 3 HeBeNuKOoIl Jo3n B12, ane ctae HacM4eHuMm nicns
NPUMOMY Xi, LLLO MICTUTb KinbkicTb B12 BuLle cepeHbOro, i
noTpiGHO 6rnM3bKo 4-6 roamH, NepLl HiXX BiH 3MOXe e(PeKTUBHO
nornuHyTV HacTynHy oasy [Institute of Medicine, 1998].

m [lacuBHa andyaiqa. BinbyBaetbcsa Toai, konu B12 notpannse y
KpoB0oOobir 6e3 gonomoru TpaHcnopTHoro binka. Jlnwe 6nuasko 1%
Byab-akoi o3n B12 moxe 6yTn NOrnMHEHO LWASIXOM NacuBHOI
Andyail. AKLWO noknagaTUcs BUKITKOYHO Ha Hel Yyepes BiACYTHICTb
TpaHcnopTHoro Binka, NoTpibHi HabaraTo BuMLi 403N B12, HiX Ti, SKi
MOXHa 3HaNTWN B NPOOYKTaX TBAPUHHOIO NOXOMKEHHS, 36aravyeHmx
npoayktax abo nonisiTamiHax.

Hawi pekomeHgauii woano B12 cchopmoBaHi 3 NpunyLLEHHAM, WO Y Noaen
GinokK BHYTPILWHLOrO hakTopa NPUCYTHIM B OCTaTHIN KiNbKOCTi i Mae
AOCTaTHIO aKTUBHICTb, WO iCTUHHO Ans OinNbLUOCTi HACENeHHs.
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This article examines the concerns regarding multivitamins in more detail.

Clinical Trials

Ideally, there’d be clinical trials in which vegans are randomized to
different B12 regimens, including multivitamins, to see which regimens
support a healthy B12 status. Unfortunately, we don’t have any such
research. There’s also little observational research on vegans to draw on.

Clinical Trials in Nonvegetarians

There’s been one clinical trial in nonvegetarians that suggested, on
average, little benefit for B12 status from multivitamins. However, the
multivitamins did improve B12 status in people who started the trial with
poor B12 status.

[Wolters et al. (2005)] gave a daily multivitamin containing 9 ug of
cyanocobalamin to 105 women aged =60 years for 6 months. The
multivitamins also contained 150 mg of vitamin C. After 6 months,
methylmalonic acid (MMA) levels, the most specific marker for B12 activity
of a food or supplement, went from 164 nmol/l to 169 nmol/l which is
essentially no change and by itself would indicate no benefit of the
multivitamin.

But this study doesn’t allow us to conclude that multivitamins are
ineffective. First, an average baseline MMA of 164 nmol/l is well within the
healthy range (typically considered to be < 270 nmol/l) such that adding
additional B12 shouldn’t make much difference in MMA levels.

Second, the participants were instructed to take the multivitamin at
breakfast which would dilute the effect of the B12 since it would be

Y uin cTaTTi MM geTanbHile po3rnsaHEMO 3acTePEXEeHHSs LWoao
nonisiTamiHiB.

KniHivyHi BUNpobyBaHHSA

B ineani mann 6u Bynun npoBeaeHi KniHivHi BUNpobyBaHHS, Nig Yac SKux
BeraHam BMNaaKoBO Npu3HayatoTb Pi3Hi cxemu npuimomy B12, Bkrnoyaroum
nonisiTamiHuy, Wo6 NnobaunTn, AKi peXxmmmn NigTPMMYHOTb 300POBUI PiBEHD
B12 B opraHi3mi. Ha xanb, Taknx gocnigxeHb Hemae. Takox 6yno mano
obcepBauiiHUX JOCHIOKEHb LWOAO BEraHiB, Ha siki MOXXHa CnmpaTtumcs.

KniHivyHi BUNpoOyBaHHSA cepeq HeBereTapiaHuiB

Byno npoBegeHo oaHe kniHiyHe BMNpobyBaHHA 3a y4YacTi HeBereTapiaHuis,
SIKe NPUNyCTUIIO, WO NoniBiTaMiHM B cepeaHbOMY He NPUHOCHATb KOPUCTI
Ansa niaTpumkm pisHa B12. OgHak noniBitTaMiHM AINCHO NOKpaLLMnKn piBeHb
B12 y niogen, ski noyanu BunpobyBaHHsS 3 HE4OCTaTHIM PiIBHEM BiTaMmiHy.

[Wolters et al. (2005)] npoTtarom 6 micauis WwoaHs gaBanm
MYFbTMBITaAMIHW, WO MiCTUAM 9 MKr LiaHoko6anamiHy, 105 xiHkam BiKOM
260 pokiB. [MonisiTamiHn Takox mictunm 150 mr BiTamiHy C. Yepes 6
MicauiB piBeHb meTunmanoHoBoi kucnotn (MMA), HaNTOYHIWOro mapkepa
akTMBHOCTI B12 y i un xapyoBin gobasui, nigHsaBecs 3i 164 HMonb/n oo
169 Hmonb/n, To6TO, NO CyTi, He 3MiHMBCS | caM No cobi He BKa3dyBaB Ha
KOPUCTb NosiBiTamiHiB.

Ane ue pgocnigXeHHsa He [03BoNsie 3p0O6UTU BUCHOBOK NPO
HeedeKkTUBHICTb nonisiTamiHiB. No-neple, cepenHi 6a3oBuii piBeHb
MMA — 164 HMmonb/n — y Mexax 300opoBoro gianasoHy (< 270 HMonb/n),
TOMY [joA4aBaHHS 404aTKOBOI KifibkOCTi B12 He mae CyTTEBO 3MIHUTU
piBeHb MMA.

Mo-apyre, y4yacHukn 6ynu NpoiHCTPYKTOBaHI NpuinMaty nonisitaMiHum nig
Yyac cHigaHky, a ue nocnabniosano edekt B12, 60 BiH KOHKypyBaB 3a
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competing for absorption by intrinsic factor with the dietary B12 provided
by animal foods. Most importantly, among the women who started out with
a high baseline MMA, which indicates poorer B12 status, there was a
substantial reduction in MMA over the course of the trial indicating a
benefit from the multivitamin.

[Chen et al. (2022)] conducted a randomized controlled trial providing a
daily multivitamin to older adults who were taking medications that
decrease the absorption of vitamins (average age 61.5 years). The
multivitamin was Multi for Him 50+ by Nature Made which contains 25 ug
of B12, 185 mg of vitamin C, and other nutrients thought to damage B12.
After 8 weeks, the treatment group’s average serum B12 increased from
376 to 495 pmol/l while the placebo group’s decreased by 11 pmol/I.
Methylmalonic acid levels weren’t measured so there’s a small possibility
that the B12 wasn’t active.

B12 Absorption from Animal Products

Even if multivitamins work for nonvegetarians, they still might not be
adequate for vegans for two reasons:

m Because nonvegetarians receive multiple doses of B12 throughout
the day from animal products, they have many opportunities to
absorb a substantial amount of B12. In contrast, someone who only
receives one dose of B12 per day, such as in a multivitamin, will
have a more limited capacity for absorption via intrinsic factor.

m In animal foods, B12 is attached to proteins which can protect it
from damage from other molecules in the food, whereas in fortified
foods and supplements, B12 is provided in a crystalline form that
doesn’t offer such protection.

NOrnMMHaHHA GiNkoM BHYTPILIHBOro hakTopa i3 Tum B12, skun
OTPUMYBaBCH i3 TBAPMHHOI DXi. HanBaxnueiwe Te, WO cepes XiHOK, SKi
noymHanm 3 Bucokoro 6a3oBoro piBHs MMA, L0 BKa3ye Ha HMX4YMIA PiBEHb
B12 B opraHi3mi, cnoctepiranocst 3Ha4yHe 3HmkeHHs piBHa MMA npoTsarom
BMNPOBYBaHHS, O BKA3ye Ha KOPUCTb Big NOMiBITaMiHIB.

[Chen et al. (2022)] npoBenu paH4OMi30BaHE KOHTPOSIbOBaHEe
AOCNISKEHHS i3 WoAEeHHUM NPUUOMOM MNOSIiBITAMIHIB NOAAM NOXMUNOro
BiKY, SIKi MpUAManu Nikuy, WO 3HWXKYOTb 3aCBOEHHS BiTaMiHIB (CepeaHin BiK:
61,5). MNonisiTamiHn Multi for Him 50+ Big Nature Made mictatb 25 Mmkr
B12, 185 wmr BiTamiHy C Ta iHLi NOXMBHI pEYOBUHMU, SKi, SIK BBAXXAETbCA,
nowKomxyTb B12. Yepes 8 TuxHIiB cepeaHin piseHb B12 y cuposarui
KpoBi B rpyni nikyBaHHs 30inbwmneca 3 376 o 495 nmone/n, Toai Sk y rpyni
nnauebo 3HM3mMBCsA Ha 11 nMornb/n. PiBeHb METUNIMANOHOBOT KUCNOTUN He
BMMIpIOBaBCS, TOMY iCHy€E HEBennka MMOBIPHICTb Toro, wo B12'y
cupoBaTLi KpoBi He ByB 4OCTaTHLO akKTUBHUM (BiACOTOK akTUBHOro B12
B nabopatopHoMmy TecTi Ha B12 ctaHoBuTbL 65n13LkKo 20%, ane moxe
3MeHLIYyBaTUCb, TOOTO ToAi KaXyTb, Wwo B12 3aranom mae “meHwy
aKTUBHICTb” - NpuUM. pea,.).

3acBoeHHA B12 i3 npoayKTiB TBAPMHHOIO NOXO4XKEHHS

HagiTb sKLWO nonieiTaMiHM NpaulooTh A5 HEBEreTapiaHuis, iX yce 0gHO
MOXe ByTW He[oCTaTHbO AS1S BEraHiB i3 ABOX NPUYNH:

m Yepes Te WO HeBereTapiaHuUi OTPUMYIOTb Aekinbka nopuin B12
NPOTArOM OHS i3 NPOAYKTIB TBAPMHHOIO NOXOAXKEHHS, Y HUX BaraTo
MOXITMBOCTEMN 3aCBOITU 3HAYHY KiflbKiCTb B12. A Ti, XTO OTpUMYIOTb
nuwe ogHy nopuito B12 Ha geHb, Hanpuknag, y cknagi
nonieiTamiHiB, MaTUMyTb OOMEXEHILLY 34aTHICTb 40 3aCBOEHHS
Yyepes BiNoK BHYTPILUHBOro hakTopa.

m Y npogyktax TBapUHHOIO noxomxeHHa B12 npuegHaHuii oo Ginkis,
SKI MOXYTb 3aXUCTUTU MO0 Bif, NOLUKOMKEHHS iHLUMMUW MOSIeKyramm
i, Toai K y 36aradyeHnx npogyKkTax xapyyBaHHA Ta gobaskax B12
MICTUTbCS Y KpUcTanivHin gopmi, o He 3abesnedye Takoro
3axuUCTy.
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We should mention that while being attached to protein in foods has
benefits, it also has drawbacks, because the B12 must first be cleaved
from the protein before it can be absorbed. Decreased digestive enzyme
production or stomach acid, which can occur with aging, can reduce B12
absorption from animal products [Institute of Medicine, 1998].

The Institute of Medicine recommends that “Since 10-30% of older people
may malabsorb food-bound B12, it is advisable for those older than 50 to
meet their RDA mainly by consuming foods fortified with B12 or a
B12-containing supplement.”

Extrapolating Wolters et al.’s Findings to Vegans

In Wolters et al.’s clinical trial of nonvegetarians, the multivitamin
contained 9 ug of B12 which is almost twice the amount of VeganHealth'’s
minimum recommendation of 5 ug; but this shouldn’t be enough to make a
practical difference. Using Walsh’s formula for cyanocobalamin absorption
for adults, as described in Vitamin B12: Rationale for Recommendations,
1.26 pg of B12 would be absorbed from a 5 ug dose compared to 1.45 g
absorbed from a 9 ug dose. This difference is small enough to suggest
that a 5 ug dose would also be effective.

Observational Studies

An observational study using data from the United States National Health
and Nutrition Examination Survey found a benefit from multivitamin use for
B12 status among adults age =51 years [Frankenfeld, 2020]. While
somewhat reassuring, observational studies in nonvegetarians are limited
for understanding the usefulness of multivitamins for vegans.

Cnig 3a3HaumTH, LLO X04a 3B’A3yBaHHs 3 BiflkoM y xap4oBuxX nNpogykKTax
Ma€ nepesaru, BOHO TaKOX Ma€e Hegornikn, agxe Ans Toro wob
3acBOiITUCb, B12 cnoyaTKky noBuHEH BigwenuTtucs Big 6inka. 3MeHLWweHHs
BMPOONeHHs TpaBHMX bepMeHTIB abo LLMYHKOBOT KUCIOTH, SKe
CMNoCTepiraeTbCs 3 BikOM, MOXe 3MEHLUUTN 3acBOEHHA B12 i3 npoaykTis
TBapuHHoro noxomkeHHs [Institute of Medicine, 1998].

IHcTUTYT MeamumHmn CLUA pekomenaye: «Hepes Te wo 10-30% nogen
MOXUIOro BiKy MOXYTb NOraHoO 3aCBOKOBAaTU 3B’si3aHUN i3 xeto B12, noaam
ctapwe 50 pokiB 6baxxaHO AOTpUMYyBaTUCA pekoMeHaoBaHOI 0O0BOI
HOPMM, FONTOBHMM YMHOM CMOXUBaKO4M NpoayKTu, 3daraveHi B12, abo
Ao0aBku, Lo MICTATb B12».

ExkcTpanonsuia pesynerartisa BonTtepca Ta iH. Ha BeraHis

Y kniHiYHMX BUNpobyBaHHAX BonTepca Ta iH. cepeq HeBereTapiaHuiB
nonisitTamiHu mictunu 9 mkr B12, o mamxe BaBidvi nepesuLLye
MiHiManbHy pekomeHngoBaHy VeganHealth Hopmy (5 MKr); ane uboro
HeJoCTaTHLO AN NPaKTUYHOI pidHUUI. BukopucToBytoun hbopmyny Bonwa
Ans abcopbuii uiaHokobanamiHy Ans AOPOCNNX, KKy ONMCaHO y CTaTTi
Bitamin B12: o6rpyHTYBaHHA pekomeHaadiu, i3 4o3u 5 mkr 6yge 3acBOEHO
1,26 mkr B12, a 3 go3n 9 mkr — 1,45 mkr. Lis pisHnus gocutb mana, wob
NPUNYCTUTN, LLO A03a 5 MKr Takox byae epeKTUBHOIO.

O6cepBaLinHi 4OCNIAKEHHS

O6cepBauiiHe JOCNIAKEHHS 3 BUKOPUCTAHHAM AaHux HauioHanbHoro
AoCnigXXeHHSA 300poB’s Ta XxapyyBaHHs CnonyyeHux LTaTiB Buasmnno
KOPUCTb BiZ BUKOPUCTaHHS nosiBiTamiHiB AN NigTpyMmku pisHa B12 cepepq
popocnux Bikom 251 poky [Frankenfeld, 2020]. Xoua ue gewio
3acnokotoe, obcepBaLiiHi 4OCNILKEHHS 3a y4YacTi HEBereTapiaHuiB MatoTb
METOO0SOrYHI 0OMEXEHHS LWOA0 OLiHIOBAHHA KOPUCTI NoniBiTamiHiB Ans
BEraHiB.
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B12 in Breast Milk of Vegans

A study by [Pawlak et al. (2018)] could be interpreted to suggest
multivitamins aren’t beneficial, but upon closer review, it doesn’t provide
much evidence.

Pawlak et al. studied B12 supplement use among lactating vegans,
vegetarians, and nonvegetarians. They found that multivitamin use was
negatively correlated with breast milk B12 concentrations. This could be
simply due to the fact that B12-only supplements typically contain much
greater amounts of B12 than do multivitamins and in this study, the
percentage of participants with high B12 levels (>1,122 pmol/L) in breast
milk was significantly greater among those using B12-only supplements
(26.5% vs. 5.5%). There’s no need to maximize B12 levels in breast milk,
there simply needs to be enough to keep the infant healthy, and a
negative correlation with multivitamin use doesn’t mean multivitamins
were inadequate.

Of the 26 vegans, 5 had breast milk B12 levels of < 310 pmol/l, which was
considered low. In private correspondence, Dr. Pawlak told me there was
no supplementation pattern among the women with low B12 levels in
breast milk; they weren’t relying solely on multivitamins.

B12 Malabsorption

Poor B12 absorption can be due to digestive problems, pernicious
anemia, or specific medications; people diagnosed with B12
malabsorption shouldn’t rely on multivitamins. Vegans who haven’t had a
reliable source of B12 for long enough to become deficient shouldn’t rely
on multivitamins when initiating a B12 regimen.

B12 y rpyagHOMYy mMonoui BeraHokK

HocnipxeHHs [Pawlak et al. (2018)] moxHa iHTepnpeTyBaTu SIK
NPUNYyLLEHHS Npo Te, WO nonisiTaMiHM He NPUHOCATL KOPUCTI, ane npu
AetarnbHilWOMY po3rnagi BOHO He Hafae A0CTaTHbO JOKas3iB.

MaBnak Ta iH. gocnigxyBanu BukopuctaHHsa aobaskmn B12 cepepn BeraHok,
BereTapiaHoK i HeBereTapiaHok, siki rogysanu rpyaato. BoHn Busisunn, Wwo
nNpuMoM NoniBiTaMiHiB HEraTUBHO KOPENIoE 3 KOHUeHTpauieo B12 y
rpyaHomy monodi. Lle moxe 6yTy npocTo NOB’A3aHOo 3 TUM haKToM, L0
Ao6aBku, Wo MicTaTb nuwe B12, 3a3Buyan mictsatb HabaraTo GinbLuy
KinbkicTb B12, HiXX nonisiTamiHK, i B LbOMY OOCIIOXEHHI Bi4COTOK
YYaCHMKIB i3 BUCOKMM piBHEM B12 (>1122 nmonb/n) y rpyaHOMY MOMOLi
OyB 3HA4YHO BULLIMM cepep, TUX, XTO BXUBae AobaBKu, WO MICTATb nuwle
B12 (26,5% npotu 5,5%). Hemae notpebun makcmumisyBatu piseHb B12 'y
rpyaHoMy monoui, noro mae 6yTn 4OCTaTHLO ANd NiATPMMKU 340POB’A
HEMOBNATU, a HeraTUBHa KOpensLis 3 BUKOPUCTAHHAM MOMiBiTaMiHIB He
O3Hauae, Wo noniBitTaMiHn Oynn HEHaLINHUM J)KEPEOM.

I3 26 BeraHoK y m’aTbox B12 y rpygHomy mosoui ctaHoBmB < 310 nmonb/n,
LLIO BBaXXanocs HN3bKUM piBHEM. Y NpuBaTHOMY NUCTyBaHHI [aBnak
CKasaB MeHi, Lo cepep XiHOK i3 HU3bKnuM piBHeM B12 y rpyaHoMy monoui
He Byno BUSIBMIEHO CXOXOro natepHy npumnomy fob6aBoK; TakoX BOHU He
noknaganucs BUKIMKOYHO Ha NnoniBiTaMiHW.

[MopyLweHHa 3acBoeHHA B12

MoraHe 3acBoeHHA B12 moxe ByTn nos’sa3aHe i3 npobnemamu TpaBneHHs,
NepHiLiO3HO aHeMieto abo NEBHMMU fliKamMu; NIOAAM i3 NOPYLLUEHUM
3acBoeHHAM B12 He cnig noknagatucs Ha nonisBitamiHu. BeraHawm, ki He
oTpUMyBanu HaginHoro mxepena B12 npoTtarom goctaTHbOro vacy, wob
chopmyBaBcs geiunT, He cnig noknagaTtucs Ha nosiiBiTamiHu,
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Pernicious anemia is a disease in which someone doesn’t produce
intrinsic factor, the protein responsible for intestinal absorption of B12.
Pernicious anemia can be caused by a genetic autoimmune disorder or a
gastrectomy. Most cases of the autoimmune version are diagnosed by
age 2 [Medscape, 2019].

In adults, Medscape reports that pernicious anemia is most prevalent
among individuals of either Celtic or Scandinavian origin, and in those
groups, 10-20 cases occur per 100,000 people per year. In adults,
pernicious anemia normally presents in people 40 to 70 years old

[Medscape, 2019].

The Mayo Clinic lists the following medications as reducing B12
absorption: Aminosalicylic acid (Paser), Colchicine (Colcrys, Mitigare,
Gloperba), Metformin (Glumetza, Fortamet, others), and proton pump
inhibitors.

The recommendations on VeganHealth are not appropriate for people with
pernicious anemia, significant digestive disorders that could prevent B12
absorption, or people taking medications that can reduce B12 absorption.
Instead, under the guidance of a physician, such people require large
doses of oral B12 or B12 injections.

People with B12 malabsorption can benefit from large doses of oral B12
because B12 can be absorbed through passive diffusion at a rate of ~1%
of a dose. Relying solely on passive diffusion requires an amount of B12
magnitudes greater than food-based recommendations. If someone
suspects they might not absorb B12 normally, they should speak to their
physician who can test their B12 levels.

Mild B12 Malabsorption in Vegans

It's generally thought that B12 deficiency can prevent intestinal cells from
regenerating, leading to poor absorption. This raises a question for
vegans who’ve gone some time without a source of B12: Could they be

[lepHiLio3Ha aHeMia — Ue 3aXBOPKOBaHHS, 3a SIKOro Y NI0AMHU He
BMpPOOnseTbes BiNok, BignoBiganbHUN 3a BCMOKTYBaHHA B12 y
KULWKIBHUKY. MepHiuio3Ha aHeMis MOXe ByTu CNpUYNHEHA FrEHETUYHUM
ayTOIMYHHMM 3axBOpPOBaHHSAM abo pesekuieto WwiyHka. binbwicTb
BMNaAKiB ayTOIMYHHOT BepcCil AiarHOCTyeTbCs Y Biui 2 pokiB [Medscape,

2019].

Medscape nosigomnsie, Lo y AOPOCNX NepHiLio3Ha aHeMis
HamnowunpeHiwa cepep ocib KensTCbKoro abo ckaHANHABCLKOrO
NOXOMKEHHS — Y UmnX rpynax 3Haxogutbes 10-20 sunagkis Ha 100 000
0Cib Ha pik. Y opOocCnux nepHiuio3Ha aHeMist 3a3BUYal CNOCTEPIraeTbeCa y
ntogen sikom Big 40 oo 70 pokis [Medscape. 2019].

Kninika Mano nepepaxoBye npenapaTu, WO NoripwyoTb BCMOKTYBaHHS
B12: amiHocaniuyunoa kucnota (Paser), konxiyuH (Colcrys, Mitigare,
Gloperba), metopmin (Glumetza, Fortamet Ta iHwi) Ta iHriGiTOpK
NPOTOHHOI NOMIN.

PekomeHngauil VeganHealth He nigxogate ona nogen i3 nepHiLio3Ho
aHeMiel, CepNo3HNMM po3nagamMn TpaBneHHs, SKi MOXYTb NepeLuKogKaTu
3acBO€eHHIO B12, Ta gna niogen, Wwo NnpunmMaroTb NikK, SKi MOXYTb
noripwmnTn 3acBoeHHA B12. Taknum nogam noTpibHi Benuki 4osun
nepopansHoro B12 abo iH’ekuil B12 nig Harnsaom nikapsi.

JTioaun 3 nopyLeHMm 3acBOEHHAM B12 MOXYTb OTpUMaTn KOPUCTb Bif
BENUKMX 003 nepopanbHoro B12, agxke Yepes nacusHy Andyaito
3acBoeTbes ~1% Big 403K. AKWO NoKnagaTncs BUKITHOYHO Ha NacUBHY
andysito, noTpibHa Taka Kinbkicte B12, aska nepeBuLlye pekomeHgoBaHy
HopMY. AKLLO BM NiJo3ptoeTe, Wo B12 He 3acBOOETLCA HOpMaribHO, BapTO
NMOroBOPUTY 3i CBOIM JliKapeM Ta nepesipnTu piseHb B12.

Jlerke nopyleHHs1 3acBOeHHSI B12 y BeraHiB

BeaxaeTtbcs, wo gediunt B12 moxe nepelukompkatn pereHepauii
KULLIKOBUX KNITWH, LLO NPU3BOANTL 40 NOraHOro 3aCBOEHHS LIbOro BiTaMiHy.
Y 3B’3Ky 3 UMM Y BeraHiB, siki A€k Yac He oTpumysanu B12, BuHunkae
3annTaHHS: YU MOXYTb BOHM CTpaxaaTtu Big nerkoro gediunty B12, Tomy
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suffering from mild B12 deficiency such that the small amounts of B12 in
multivitamins might not be enough to correct their deficiency?

| wasn’t able to find any reliable evidence or details regarding whether a
mild B12 deficiency can exacerbate B12 malabsorption, but the possibility
raises concerns. We've known about this possibility for decades and it’s
why VeganHealth recommends that vegans who haven’t had a regular
source of B12 take 2,000 ug once a day for 2 weeks to replenish their
stores. Our rationale is that this B12 regimen is highly effective at
replenishing stores [Kuzminski, 1998] [Del Bo. 2019] and will allow the
digestive system time to heal before transitioning to our general
recommendations.

VeganHealth currently bases the lower range of our recommendations on
the U.S. RDA and the upper range on the European Food Safety
Authority’s recommendations. The U.S. RDA is intended to cover the
needs of 97% to 98% of the population. Although some health
professionals believe the RDA for B12 is too low for optimal health, there
isn’t clear evidence for increasing it.

Degradation of B12 under Experimental Conditions

Degradation of B12 to inactive byproducts in multivitamins isn’t likely to
pose a problem for vegans with normal digestion because 1) B12
transport proteins will protect it once dissolved, 2) intrinsic factor selects
for active B12 over inactive analogs, 3) only a small percentage of B12 in
multivitamins is typically degraded, and 4) manufacturers now typically
add overages to supplements to cover degradation over the shelf-life of a
supplement in order to be compliant with requirements.

LLIO HeBenuKa KinbkicTb B12 y noniBitTamiHax HegocTaTtHs, Wwob onomMorTu
npw nerkomy geiymTi?

MeHi He Bganocs 3HamTu XXogHMX OOCTOBIPHMX AOKa3iB YM geTtanemn wono
TOro, Yn Moxe nerkum gediumt B12 nocunntn manbabcopbuio B12, ane
LS MOXIUBICTb BUKIMKAE 3aHEMOKOEHHA. MU 3Hanu npo Hel NpoTAromM
AecaTunitb, i came Tomy VeganHealth pekomeHaye BeraHam, ki He
oTpumMmyBanu perynspHoro mpkepena B12, npyunmartn 2000 Mkr ognH pas Ha
OEHb NPOTAroM 2 TUXKHIB, W06 NONOBHMUTM CBOI 3anacu. Hawe
0Or'pyHTYBaHHS nonsrae B TOMy, WO Len pexum npunomy B12 ayxe
eeKkTnBHUM ansa nonoBHeHHs 3anaciB [Kuzminski, 1998] [Del Bo, 2019]
i AacTb TpaBHI CUCTEMI Yac BIAHOBUTUCS nepeq nepexoqom 40 Halux
3aranbHUX pekomeHaauin.

Hapasi VeganHealth 6a3ye HWXHi giana3oH CBOIX pekoMeHaaLin Ha
po6oei Hopmi CLLUA, a BEpxHii — Ha pekomeHaauisix €EBpONencbLKOro
areHTcTBa 3 6e3ne4YHOCTi XxapyoBumxX NpoaykTie. [loboBa pekomeHaoBaHa
HopMma CLLA 3abesnevye notpeb 97%-98% HaceneHHs. Xova geski
MeAWNYHI NpaLiBHUKN BBaXatoTb, LLO Us HopMa ana B12 saHaaTo HM3bKa
Ans ONTUMAaribHOro 340POB’A, HEMaE YiTKMX QOKas3iB WOoA0 AOUiINbHOCTI Ti
30inbLIEHHS.

Posnag B12 B ekcnepyMeHTanbHUX ymoBax

Po3nag B12 oo HeakTuBHMX NOGIYHMX NPOAYKTIB Y NoniBiTaMiHax HaBpsig
4Yn cTaHe Npobrnemotro AN BEraHiB i3 HOpManbHUM TPaBNEHHAM, TOMY LLO:
1) TpaHcnopTHi 6inkn B12 3axvwatnmMyTb NOro Nicrsi pO34YMHEHHS, 2)
Ginok BHYTpILWHBbOro oakTopa BigaaBaTn nepesary aktuBHoMmy B12, a He
HeaKTMBHUM aHaroram, 3) nuwie Hesenuka Kinbkicte B12 y nonisitamiHax
po3nagaetbes, 4) BUpOObHUKN 3a3BnYan BUpobnaTe gobaBku 3
HaOMLLIKOBOH KiNbKICTHO, W06 NOKpUTK po3nag NpoTAromM TEPMiHy
npuaaTHocTi gobaBku i BignosigaTn NeEBHUM BUMOram.
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Yamada et al.’s 2008 Study of B12 in Fortified Beverages
and Multivitamins

[Yamada et al. (2008)] measured the B12 content of fortified beverages
and multivitamins. Their paper’s abstract could be interpreted to suggest
that the B12 content in multivitamins was decreased by storage time, light
exposure, temperature, and vitamin C. However, they didn’t test these
variables for multivitamins.

In their study, Yamada et al. found that a B12-fortified beverage stored in
an amber bottle experienced significant degradation compared to a
beverage stored in a steel can, suggesting that light can do significant
damage to B12. They also studied solutions containing 5 ug of B12 with
vitamin C and found that 300 mg of vitamin C reduced the B12 content by
about 40%. In a solution containing sugar, B12 was degraded by about
30%, and in a solution containing iron, B12 was reduced by about 20%.

These findings suggest that B12 shouldn’t be exposed to light during
storage and that B12-fortified beverages might not be reliable, especially if
they contain vitamin C, iron, or sugar.

Kondo et al. and Herbert et al.’s Research on Multivitamins
circa 1980

While experiments by Kondo et al. and Herbert et al. raise concerns about
B12 degradation from multivitamins in solution, their experiments can’t be
extrapolated to human digestion in which B12 transport proteins protect
B12 and select active B12 over inactive analogs. Although there’s almost
always an inevitable amount of degradation of B12 in supplements over
the course of the advertised shelf-life, companies today are encouraged to
ensure enough B12 remains to meet the amount listed on the label.

HocnigpkeHHs B12 y 36arayeHnx Hanosix i nonisitamiHax
Awvaawn Ta iH. y 2008 poui

[Yamada et al. (2008)] BumiptoBanu Bmict B12 y 36arayeHmx Hanosx i
nonigiTamiHax. AHOTaLito IXHbOI CTaTTi MOXHa Byno 6 iHTepnpeTyBaTn SK
NpuNyLLEHHSA Npo Te, Wwo BMicT B12 y nonisitamiHax 3meHLWyBaBcs Nig Yac
30epiraHHs, BNAMBY CBiTNa, TemnepaTtypu Ta BitamiHy C. OgHak
AOCNIOHMKM He NepeBipann ui 3MiHHI 4N noniBiTaMiHiB.

Amapga Ta iH. BUsiBUnu, WO Hanin, 3darayeHnn B12, akun 36epiraetbea y
NNSLWLUi 3 KOPUYHEBOTO CKMa, 3a3Hae 3Ha4yHol po3nagy B12 nopiBHsHO 3
HanoeMm, siknin 36epiraeTbca y ctanesin 6aHLi, — BiANOBIAHO CBITNIO MOXeE
3aBgatu 3HavHoI Wwkoam B12. [locnigHmky Takox aHanisyBanu po3vvHu,
Lo MicTaTb 5 mkr B12 3 BitamiHom C, i BusBunu, wo 300 mr BitamiHy C
3HWXYOTb BMICT B12 npnbnuaHo Ha 40%. Y po34uHi, WO MiCTUTb LIyKOp,
B12 po3nagaeTtbca npmbnuaHo Ha 30%, a B pO34nHi, O MiCTUTb 3ani3o,
KinbkicTb B12 3HMxXyeTbca npnbnunsHo Ha 20%.

Lli BucHOBKM cBigyaTb Npo Te, wWo B12 He cnig niggasaty BNuMBY CBiTNA
nig Yac 36epiraHHs i Wo Hanoi, 36arayeHi B12, MOXyTb ByTV HEHaQINHNM
[AXepenom, ocobnmeo AKLWO BOHM MICTSTb BiTamiH C, 3anizo abo Lykop.

HocnigpkeHHs nonisitamiHiB npnbnusHo 1980 poky: KoHao
Ta iH. i [epbepT Ta iH.

ExkcnepumeHnTn KoHpo Ta iH. | fepbepTa Ta iH. BUKNUKaTb 3aHENOKOEHHS
wono posnagy B12 y cknagi nonisiTamiHiB, NpoTe Lii EKCNEPUMEHTUN HEe
MOXHa eKCTpanosntoBaTh Ha TPaBEHHA NIOAEN, Y SKUX TPAHCNOPTHI Ginku
3axuvwatb B12 i BiggaoTe nepesary aktusHomy B12, a He HeakTUBHMM
aHanoram. Hessaxatoun Ha Te, WO NPOTAroM 3asiBIIEHOINO TEPMIHY
npugaTHocTi 4o6aBOoK Aesika KinbkicTb B12 mamke 3aBXan HEMUHYYe
po3nagaeTbCs, KOMMNaHiAM pekoMeHayeTbCs 3abe3neunTn JoCTaTHIo
KINbKICTb 3anuwkoBoro B12 npotsirom ycboro Lboro TepMiHy.
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[Kondo et al. (1982)] examined the contents of three multivitamin
preparations and, after incubating them in water at 37°C (body
temperature) for 2 hours, found that 20% to 90% of the B12 had degraded
to inactive analogs. In further experiments, they pinpointed vitamin C,
thiamin, and copper as the molecules causing the degradation of B12.

A 90% degradation of B12 is an admittedly alarming amount, but this
experiment can’t be extrapolated to what happens in normal B12 digestion
given that they didn’t account for the protection of B12 by haptocorrin.

In a letter to the editor, [Herbert et al. (1981)] reported that their
laboratory had found that incubation of cyanocobalamin for 30 minutes at
body temperature and pH=7 with 500 mg of vitamin C resulted in the
degradation of 1/3 of the cyanocobalamin.

While this process was intended to mimic physiological conditions, it didn’t
take into account that once a multivitamin dissolves in the digestive tract
much of the B12 will bind to haptocorrin protecting it against damage from
other molecules.

In another letter to the editor, [Herbert et al. (1982)] reported finding
inactive B12 analogs in all of 15 commercial multivitamins they tested.
There was an average of 17% inactive analogs.

If a multivitamin lists 5 pg on the label but actually contains 17% less, it
would result in only 8.3 ug absorbed per week instead of the 8.4 ug that
the RDA is based on, but this amount would still cover most people’s
needs.

Potential Improvements in the Accuracy of Nutrition
Labeling

In 1990, the United States passed the Nutrition Labeling and Education
Act which gave authority to the Food and Drug Administration to regulate

[Kondo et al. (1982)] nocnigxysanu BMICT TPbOX MOMiBITAMIHHUX
npenaparis. lNicns iHkybauii y Bogi npm 37°C (TemnepaTtypa Tina)
NpOTArom 2 roanH BoHu Bnasmnu, wo 20%-90% B12 posnanoca oo
HeaKTMBHMX aHaroriB. Y noganblUMx eKCrnepuMMeHTax TOYHO BU3HAYMu
BiTaMiH C, TiaMiH i Migb 9K MOneKynu, WO BUKNUKaOTb po3nag B12.

3HMmKeHHA B12 Ha 90% €, 6e3nepeydHo, TPMBOXHUM NOKa3HUKOM, ane uen
eKCNepuMEHT He MOXXHa eKCTpanonioBaTh Ha Te, Lo BiabyBaeTbCa npu
HopMmarbHOMY 3acBOeHHI B12, agxe He Byno BpaxoBaHo 3axuct B12
ranToOKOPUMHOM.

Y nucTi ao pepakuii [Herbert et al. (1981)] noBigomunu, Wo iXHs
nabopaTopis BMsBUNa, Lo iHKybauis wiaHokobanamiHy npotsrom 30
XBWUIWH 3a TemnepaTypu Tina ta pH=7 3 500 mr BiTamiHy C npussena oo
po3nagy 1/3 uiaHokobanaminy.

Xoya Len npouec MaB Ha MeTi iMiTyBaTu i3ionorivyHi yMoOBU, BiH He
BpaxoBYyBaB, L0 KOMW NosiiBiTaMiH PO3YNHAETLCA Y TPAaBHOMY TPaKTi,
Benuka YyactuHa B12 3B’A3yeTbCA 3 ranTOKOPUHOM, SKMIW 3axuLLae BiTaMiH
Bif MOLUKOOKEHHS iHLUMMMW MOSIEKYnamMMm.

B iHwomy nucTi go pegakuil [Herbert et al. (1982)] nosigomunu npo
BUSIBNEHHSA HeaKTUBHNX aHanoris B12 y Bcix 15 komepuinHnx
MynbTUBITaMiHaX, SiKi BOHM NpoTecTyBanu. HeaktnBHux aHanorie 6yno B
cepeaHbomy 17%.

Ao nonisiTaMiHM BKa3ylTb 5 MKI Ha €TUKETLI, ane Hacnpasgi MiCTATb
Ha 17% meHLwe, ue npu3Beae 40 3acBOOBaHHS nuwe 8,3 MKr Ha TUXKOEHb
3amicTb 8,4 MKr, Ha akux BasyeTbCa pekomeHaoBaHa Jobosa Hopma, ane
LS KiNbKiCTb BCE OOQHO NokpuBatume notpedu 6inbLliocTi noaen.

[TOoTeHUiNHI NoKpaLleHHA B TOYHOCTI MapKyBaHHSA NOXUBHUX
pPEeYOBUH

Y 1990 poui CrnonydeHi LWTaTn npunHann AKT Npo MapKyBaHHA NPOAYKTiB
(Nutrition Labeling and Education Act), skuini Hagas YnpasniHHo 3
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nutrition labeling. Manufacturers are encouraged to ensure Good
Manufacturing Practices (GMP) which can include adding enough of an
overage for each vitamin to ensure the amount listed on the label is
maintained over the listed shelf-life of the product [Yoo, 2016].

The U.S. Pharmacopeia (USP) has a certification program to ensure a
product’s contents; a certified product will contain the USP symbol.
However, most products aren’t certified by USP and | couldn’t find any
multivitamins with USP verification that were also vegan. There are other
organizations that certify that a company uses GMP, such as the Natural
Products Association, but this doesn’t appear to include testing the
finished product’s contents.

While we don’t have proof of the extent to which improvements have been
made since the early 1980s, there’s more awareness and more efforts to
ensure accurate vitamin supplement labels.

B12 Transport Proteins and Multivitamins

Because the B12 transport protein, haptocorrin, binds B12 in the stomach,
it might be best to take multivitamin supplements whole so that they don’t
dissolve until they reach the stomach. Intrinsic factor should weed out
most of the inactive B12 analog.

Vitamin B12 is transported by three different proteins whose nomenclature
has changed over the years:

m Haptocorrin — secreted in the saliva; binds B12 in the stomach and
protects it from stomach acid (also known as R-protein); carries
B12 in the blood and transports it to the liver [Allen, 2018]

m Intrinsic factor — secreted in the stomach; binds B12 in the small
intestines

npoposonscTBa i MegukameHTiB CLUA (Food and Drug Administration,
FDA) noBHOBaXeHHS peryrnoBaTt MapKyBaHHS NpoaykKTiB. BupobHukam
PEKOMEHAYETLCA 4OTPMMYBATUCS HANEXHOI BUPOOHMYOI NPaKTMKK, sika
MOXX€e BKIOYaTU AodaBaHHA OOCTaTHLOI HAASMLLKOBOI KiNbKOCTI AN
KOXXHOrO BiTaMiHy, W00 rapaHTyBaTW, LLO KifbKiCTb, 3a3Ha4YeHa Ha
eTuKeTLi, 30epiraeTbCsl NPOTAroM 3a3Ha4yeHoro TepmiHy npuaartHocTi [Yoo,

2016].

Papmakonesa CLIA (USP) mae nporpamy ceptudikauii 4na nepesipku
BMICTY NPOAYKTY; cepTUdikoBaHUM NPOAYKT MiCTUTb cumBon USP. OagHak
GinbLicTb NpoaykTiB He cepTudikoBaHi USP, i s He mir 3HanTh xogHoro
BEraHCbKOro nosnisitaminy 3 nepeipkoto USP. ICHyOTb iHLWI opraHisauir,
AKi CepTUIKYIOTb NPOAYKLIO BINOBIAHO 4O AOTPUMAHHS HaNEeXHOol
BUPOBHMYOT NpaKkTUKN, Hanpuknaa, Acoliauis HaTypanbHUX NPOAYKTIB,
ane BOHa Ha4yebTO He 3aMaETbCA TECTYBAHHAM BMICTY rOTOBOrO

NPOAYKTY.

Xo4ya M1 He MaeMO J0Ka3iB TOro, IKOK Mipoto Byno A0CArHyTO
noKpalleHHs 3 noyaTtky 1980-x pokiB, GinbLue 3ycunb i 3HaHb CNPAMOBaHi
Ha Te, Wob 3abe3neunTn NpaBauBi ETUKETKMN Ha BiTaMiHHUX gobaBKax.

TpaHcnopTHi 6inkn B12 i nonisitamiHu

Ockinbku TpaHcnopTHWU 6inok B12, rantokopuH, 38’a3ye B12 y winyHky,
MOXITMBO, KpaLle npunMaTti nosiBitaMiHHi 4o6aBku Uinvmu, Wob BoHM He
PO34YMHANNCS, NOKN HE NOTpannATb y WwryHoK. binok GIF noBnHeH
BiACiATW BiNbLiCTb HEAKTUBHOIO aHanora B12.

BitamiH B12 TpaHcnopTyeTbCca TpbOMa pisHUMU Binkamu, HOMeHkKnaTypa
SAKUX 3MiHIOBanacs 3 pokamu:

m [anTokopuH — BMAINSETLCS 3i CrMHOIO; 3B’A3ye B12 y winyHky Ta
3axuLLae MOoro Bif LWITYHKOBOI KUCNOTU (ranTOKOPUH TaKoX BiOMUI
Ak R-6inok); nepeHocntb B12 y KpoB i TpaHCNOPTYE 11Oro Ao
neviHku [Allen, 2018]

m bBinok BHYTPIWHbOro oaktopa — CEKPETYETLCS B LUIYHKY; 3B’S13y€E
B12 y TOHKOMY KULLIKIBHUKY
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m Transcobalamin — binds B12 in the intestinal cells and transports it
through the blood to the body’s other cells where it’s utilized

For some time, haptocorrin was referred to as transcobalamin | in the
blood and transcobalamin Il in the saliva and digestive tract [Scott,
1974]; during this time, transcobalamin was referred to as transcobalamin
Il.

People with a genetic defect for haptocorrin can have drastically reduced
haptocorrin in the blood but not the saliva. The low haptocorrin in the
blood results in low serum B12 levels without a functional deficiency
[Carmel, 2009].

In a 1994 study on vegans, some of whom had trouble digesting a
B12-supplement, Crane says, “Whether or not vitamin B12 encased in a
multivitamin pill can be absorbed, remains to be determined. It may
bypass combination with the ‘R’ factor [haptocorrin] in the mouth or
stomach.”

In contrast, [Yamada et al. (2008)] note that “We have found, in
preliminary experimental results, that haptocorrin can protect B12 from
degradation by vitamin C. In liquid dietary supplements, B12 is in free
form, and is easily exposed and degraded by vitamin C.” They cite
[Yamada 2004], which | haven’t been able to track down.

We've always encouraged vegans to chew B12-only supplements in order
to aid passive diffusion which can take place in the mouth [Allen, 2018]
and because some supplements were shown by [Crane et al. (1994)] to
resist dissolving.

Crane implies that haptocorrin can bind B12 in the mouth, but | wasn’t
able to verify this. So, it might be important for a multivitamin, which is
more dependent on B12 transport proteins than a B12-only supplement,
not to dissolve until it reaches the stomach.

m TpaHckobanamiH — 3B’A3ye B12 y kniTMHax KULLIKiBHWKa Ta
TpaHCMOPTYE MOro Yepes KPoB A0 IHLWNX KNITUH OpraHiamy, e BiH
BUKOPUCTOBYETHLCA

[esaknin yac ranToKOpWMH HasnBanu TpaHckobanamiHom |y KpoBi Ta
TpaHckobanamiHom Il y cnuHi Ta TpaBHOMY TpakTi [Scott, 1974];
NPOTSAroM LbOro Yacy TpaHckobanamiH HasmBaBcs TpaHckobanamiHom Il.

Y nogemn i3 reHeTUMHUM JedIeKTOM ranToKOPUHY MOXe ByTun pi3Ko
3HKEHWI BMICT ranTOKOPUHY B KPOBI, ane He B CNUHIi. HU3bKni piBeHb
ranToKOpWHY B KPOBI NPU3BOAUTbL 40 HU3bKOIO piBHA B12 y cupoBartui 6e3
dyHKuUioHanbHoro gediunty [Carmel, 2009].(To6To BiACOTOK aKTUBHOIO
B12, ce6T0 ronorpaHckob6anamiHy, BigHOCHO 3aranbHoro B12 ctae
Oinbwum, Hix TMnoBi 20%, abo xo4a 6 He 3MEeHLYETHLCA - MPUM. pea.)

Y pocnigxeHHi 1994 poky 3a y4acTio BeraHiB, y AesKuX i3 Skux 6ynu
npobnemun 3 nepetpasneHHsam fobasku B12, KpenH ctBepaKyBaB Take:
«lwe Hanexxume 8u3Ha4Yumu, 4Yu Moxe 3acsoroeamucsi B12, skuu
mMicmumacs 8 riosligimamiHHIt mabnemui. BiH moxe obitimu noedOHaHHs 3
R-cbakmopom [earimoKOpUHOM] y pomi Yu WITyHKY».

Ha npotuBary ubomy [Yamada et al. (2008)] sayBaxunu, Lo «3a
nonepeaHiMn ekcnepuMeHTasnibHUMKU pesysibTaTaMn BUSIBUNK, LLLO
ranToKOpPVH Moxe 3axuwaTtn B12 Big posknagaHHa BitamiHoOM C. Y pigkux
AieTnyHnx gobaskax B12 3HaxoguTbCs Yy BifbHIA hopmMi Ta nerko
nigaaetTbcs BNAmBy BiTaMiHy C». BoHW uuTytoTb gocnimkeHHsa [Yamada
2004], aKke A He 3Mir BigHaWUTW.

Mwu 3aBXxan 3a0x0dyBanu BeraHis NpoXosyBaTn Jo06aBKK, O MICTATb
BUKNIOYHO B12, w06 cnpuatn nacueHin gudysii, ska Moxe Bigbysatucs B
poTi [Allen, 2018], a TakoX Tomy Lo Aeski gobasku, sik nokasanu [Crane
et al. (1994)], NnpOTUCTOATE PO3YNHEHHIO.

KpenH npunyckae, Lo ranToKopuH MoXe 3B’a3yBaTu B12 y poTi, ane g He
3mir ue nigteepauTtn. OTxe, AnNs noniBiTaMiHiB, Aki Oinblue 3anexarb Big
TpaHcnopTHUX Binkis B12, Hix gobaBku, Wo MiCTATb nuwe B12, Baxxnueo
He PO3YMHSATUCS, MOKN BOHN HE OOCATHYTb LUSYHKA.
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Not dissolving before reaching the stomach would protect the B12 from
other contents of the multivitamin.

Once the multivitamin reaches the stomach and dissolves, haptocorrin
binds the B12 and protects it from the stomach acid. When the
B12-haptocorrin complex reaches the small intestines, haptocorrin
releases the B12 where it then attaches to intrinsic factor.

While haptocorrin can bind to inactive B12 analogs, intrinsic factor is
widely thought to be selective for only active B12 [Allen, 2008]. In fact,
Yamada et al. classified B12 as “inactive” by measuring the amount that
wasn’t bound by intrinsic factor, such that the particular inactive analogs
they measured wouldn’t present a problem for B12 metabolism.

Observational Study of B12 in Fortified Non-Dairy Milks

Because [Yamada et al. (2008)] raised concerns about obtaining B12
from fortified beverages, we should point out a reassuring study of
B12-fortified, non-dairy milks which indicates they have a positive
influence on B12 status.

[Damayanti et al. (2018)] measured B12 intake from multivitamins,
fortified foods, B12 supplements, and animal products in a group of 67
vegans, 207 lacto-ovo-vegetarians, 78 pesco-vegetarians, 35
semi-vegetarians, and 341 nonvegetarians. Among the participants who
didn’t take a B12-containing supplement (including multivitamins), intake
of 20.51 ug/day of B12 from fortified, non-dairy milk was associated with
higher serum B12 and holotranscobalamin (a measure of recent B12
intake).

Ao nonisiTaMiH He PO3YMHUTBLCSA A0 TOro SK NOTPANUTb Y LWNYHOK, BiH
3axucTutb B12 Big iHWOro CBOro BMICTY.

Konu nonigitamiH notpanngae B LUNYHOK i PO3YMHSAETLCS, ranTOKOPUH
3B’'A3ye B12 i 3axuiuae oro Big WNyHKOBOI KMCNOTU. Konn komnnekc
B12-ranToOKOpWH OOCSrae TOHKOrO KULEYHMKA, ranTOKOPUH BUBINbHAE B12,
e BiH NOTiM NPUEQHYETLCA A0 BHYTPILLHBOro hakTopa.

[anTOKOpPUH MOXe 3B’A3yBaTUCS 3 HEAKTUBHUMUM aHanoramu B12, Togi sik
Ginok BHYTPILWHBbOIO dpakTopa, K BBaXaeTbCs, BigaaoTb nepesary nuwie
aktuBHoMy B12 [Allen, 2008]. Hacnpasai AMaga Ta iH. knacudikysanu
B12 aK «HeakTUBHUNY», BUMIPSABLUM KiNbKICTb, sika He Byna 3B’si3aHa 3
TPaHCMOPTHUM GiNKOM, TOMY KOHKPETHI HEAKTMBHI aHanoru, siki BOHU
BUMIpANKW, He CTaHOBNATL Npobrnemn ana metaboniamy B12.

O6cepBauinHi gocnimkeHHa B12 y 36aradeHomy
POCITMHHOMY MOMOLI|

Yepes BucnoeneHi [Yamada et al. (2008)] 3aHENOKOEHHS LWOA0
OoTpuMaHHA B12 3i 36arayeHnx HanoiB, M1 NOBUHHI BiA3HAYNTUN HUXKYE
BKazaHe obHaginnuee AOCNiAKeHHS POCIIMHHOIMO MOJoKa, 36aradeHoro
B12, ake Bkasye Ha Te, L0 BOHO NO3UTMBHO BMNSIMBAE Ha piBeHb B12.

[Damayanti et al. (2018)] sBumiptoBanu cnoxmnsaHHs B12 i3 noniBiTamiHis,
36arayeHnx xap4oBux NpoaykTie, 4o6aBok B12 i npoaykTiB TBAPUHHOMO
NOXOKEHHS Y rpyni 3 67 BeraHis, 207 nakroosoBereTapiaHuis, 78
necketapiaHuis, 35 HanisereTapiaHuiB i 341 HeBereTapiaHusa. Cepeg
YyYacCHMKIB, SIKi He Npuimanu gobasku, Wo MictaTb B12 (3okpema
nonisitamiHu), cnoxunsaHHa 20,51 mkr/aeHb B12 3i 36aradyeHoro
POCIIMHHOIO MOJ1I0Ka acouitoBasnocs 3 BuWmMM BMictom B12 y cupoarui
KPOBIi Ta BULLIMM piBHEM ronoTpaHckobanamiHy (NokasHuK HeLwwo4aBHbLOMO
cnoXxusaHHa B12).
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Anecdotal Reports

There are anecdotal reports of vegans becoming B12-deficient after
relying on multivitamins or prenatal supplements without an additional
B12-only supplement. While disconcerting, these reports could have
mitigating factors and the prenatal supplements likely didn’t contain
enough B12 to meet our minimum recommendations.

The vegan nutritionist, whose concerns about multivitamins caused me to
write this article, told me that she and several of her clients had become
deficient while taking a daily vegan multivitamin containing 100 pg of B12.

What she’s told me of her personal situation is consistent with pernicious
anemia even though she claims not to have pernicious anemia. The other
vegans might have malabsorption issues and are likely a self-selecting
population given that people suffering from a nutrient deficiency would be
more likely to seek out nutrition counseling.

This colleague also conducted a survey in which vegan women provided
their B12 test results. There were several deficient women who were
taking a multivitamin, containing 10-400 g, as their source of B12
whereas none who were taking a B12-only supplement three times a
week or more were deficient (defined as serum B12, holotranscobalamin,
or mean corpuscular volume (MCV) outside of the reference range of the
multiple labs used).

This same colleague points out that the most popular supplement in her
country contains only 2.6 ug of B12, that she knows two vegan women
who’ve had infants with neural tube defects while relying on a popular
prenatal supplement that contains only 2.6 ug of B12, and she knows

Okpemi Bunagku

€ HeoiUiNHI NOBIAOMMNEHHSA NPO Te, WO Y BeraHiB cnoctepiraeTbCs
aediunt B12, nicnsa Toro ik BOHM NOKNagatTbesl Ha nonisitaMmiHm abo
npeHaTtanbHi gobaBkn 6e3 goaaTkoBoi A406aBKM, LLIO MICTUTb BUKIIOYHO
B12. He3paxatoum Ha Te, O Li 3BiTU BUKNNKAOTb 3aHENOKOEHHS, BOHU
MOXYTb MaTu NOM’sIKLLYBarnbHi akTopu, i NnpeHaTanbHi 4obaBky,
MMOBIpHO, He MiCTMNKN gocTaTtHbo B12, wob Bignosigatn HawWmum
MiHIManbHUM pekoMeHaaLiaM.

BeraHka-gieTonormHs, Yne 3aHEeNOKOEHHS LWOAO NOoMiBiTaMiHIB CMOHYKano
MEHe HanucaTu Lo CTaTTio, CKasana MeHi, WO Y Hel Ta KifbKoX 11 KIEHTIB
chopmyBaBca gediunT nig Yac WoAEeHHOro NPUNOMY BEraHCbKNX
nonisiTamiHiB, aki mictatb 100 mkr B12.

Te, WO BOHa MeHi po3noBina Npo cBo 0COOMCTY cUTYyaLito, BianoBigae
NEepPHILIO3HIN aHeMil, Xxo4a BOHa CTBEPAXKYE, LLO HE MA€E MEpPHILO3HIN
aHewMii. B iHwmnx BeraHiB MoxyTb 6yTn npobnemu 3 manbabcopbuieto Ta,
MMOBIpHO, TYT Byno ynepemakeHHs caMOBUOIPKN, afpke nogu, siki
CTpaxgatoTb Big AediunTy NOXMBHUX PEYOBUH, YacTille 3BepTaTUMYTbCS
3a KOHCynbTauielo 3 MUTaHb XapyyBaHHS.

Lla konera Takox npoBena onuTyBaHHS, Nif Yac sIKOro XiHKN-BEraHku
Haganu cBol pesynbraTn aHanisy B12. byno kinbka XiHOK i3 gediynTtom,
AKi npurmanu nosnisitamiHn, wo mictunm 10-400 mkr B12, Toai sk xxogHa 3
XIHOK, siKi npunmManu gobasku nuwe 3 B12 Tpuyi Ha TvxxaeHbs abo
yacTiwe, He Mana gediunTy (BM3Ha4YaeTbCs sk cupoBaTkosun B12,
ronoTtpaHckobanamiH abo cepeaHi 06’em eputpoumnTa nosa
pedepeHCHMM fiana3oHoM KiflbKOX BUKOPUCTaHMUX nabopaTtopHMx
TEKCTIB).

Lls konera 3a3Hadvae, WO HannonynsipHilwa xapyoBa gobaska B ii kpaiHi
MiCTUTb NuLle 2,6 Mkr B12, Wwo BoHa 3Hae ABOX KiHOK-BEraHoK, siKi
HapoaWMNn HEMOBNAT i3 AedhekTaMmm HeEpPBOBOI TPyOKM, ane noknaganuca
Ha nonynspHy npeHatansHy gobaBky, gka MiCTUTb nvwe 2,6 mkr B12, i




people who have died or become permanently disabled as a result of B12
deficiency.

She also referenced an lItalian vegan woman who had been taking a
prenatal containing B12 during pregnancy who gave birth to a
B12-deficient baby who is now permanently disabled, as well as vegan
babies in Australia who have died of B12 deficiency.

VeganHealth recommends that pregnant and breastfeeding women
receive at least 10 ug per day. Earlier in this article, we noted that there
isn’t much of a difference between 5 ug and 9 ug in a single dose of B12.
However, based on absorption rates, there is a significant difference
between 2.6 ug and 10 ug which would result in 1.0 and 1.5 ug absorbed
per dose, respectively.

The Italian woman mentioned above was the subject of a case report
[Guez, 2012]. Her child was exclusively breastfed until 5 months old when
he was hospitalized with failure to thrive. The mother apparently only
started supplementing during her 2nd trimester with a multivitamin
containing 2.5 ug of B12 and stopped after giving birth. This amount of
B12 falls far short of our recommendations.

In contrast to the above anecdotal reports, the UK Vegan Society sells a
multivitamin, VEG 1, that contains 25 pg of B12 and without any vitamins
or minerals thought to degrade B12. The reports they’ve received haven’t
raised concerns about the adequacy of the B12 amount in their

supplement (private correspondence with Stephen Walsh in August 2021).

But this alone doesn’t provide much evidence regarding a typical
multivitamin containing 5 ug of B12.

| spoke with another colleague who relies on a DEVA multivitamin with
100 pg of B12 plus occasional fortified foods with no signs of deficiency.

While concerning, the anecdotes of harm coming to vegans by relying on
multivitamins have too many uncertainties to cause us to change the
methodology we use for our recommendations.

TaKoX 3Hae nogen, ki nomepnu abo oTpumanu iHBanigHiCTe BHACMigoK
aediunty B12.

BoHa Takox 3ragarna itanincbKy XiHKy-BeraHky, sika nif yac BaritTHOCTI
npurMmana npeHaranbHUM npenapar, wo mictue B12, i Hapoauna guTuHy 3
aediyntom B12, sika Tenep HasaBxau Mae€ iHBanigHiCTb, a TakoxX
AiTen-BeraHok B Asctpanii, siki nomepnu Big gediunty B12.

VeganHealth pekomeHaye BariTHUM i XiHKaM, SKi roayoTb rpyaato,
oTpumMmyBaTn He MeHLe 10 mkr B12 Ha aeHb. PaHiwe B win ctatTti Mn
3a3Hayanu, Wo HemMae BeNMKOI pPisHULI MK S5 MKr i 9 MKr B ogHin fosi B12.
OpHa Bnxogsaym 3 BiOCTKa 3aCBOEHHS, iICHYE 3Ha4YHa Pi3HULS MK 2,6 MKT i
10 mkr, wo npmssege oo 1,01 1,5 MKr 3acBoeHHA Ha 403y BiANOBIAHO.

Mpo 3ragaHy BuLle iTaninky 6yno ony6nikosaHo 3BiT [Guez, 2012]. |i
ANTUHa nepebyBana BUKMOYHO Ha rPyAHOMY BUroAOBYBaHHI 40 5 micsauis,
Konwu Ti rocnitaniayBanu i3 3aTpMMKow po3BuTky. Matu, mabyTb, nodana
npunmMaTtn gogaTkoBy A00aBKy NoniBiTaMiHiB, WO MICTATb 2,5 Mkr B12,
nuwe y gpyromy TpUMeCTpi Ta npunmnHuna nicns nonoris. Lia KinekicTb
B12 30BCiM He BignoBigae HaWnM pekoMeHaauiaMm.

Ha BigMmiHy Big HaBegeHuMX BuLLE NOBIOMSEHb NPO OKPEMi BUNaaKu,
BeraHcbke ToBapucteo BennkobpuTtanii (UK Vegan Society) npogae
nonisitamiH VEG 1, aknn mictntb 25 mkr B12 i He MiCTUTb »KOoaHUX
BiTaAMiHIB 4Yn MiHepaniB, SKi, Ik BBaXkaloTb, WWKOAATb B12. 3BiTH, AKi BOHM
OTpUManu, He BUKIMKANM 3aHENOKOEHHS LWLOA0 AocTaTHOCTI B12 y IxHin
pobasui (npuBaTHe nuctyBaHHs 3i CTiBeHOM Bonwem y cepnHi 2021
POKy). Ane Tinbku uen ¢akT He Aae A0CTaTHLO 4OKa3iB LWOAO TUMOBUX
nonisiTamiHiB, AKi MiCTATb 5 Mkr B12.

A po3mMOBASAB 3 iHLWMM KOMEro, KU NOKMagaeTbCs Ha nosisitTaMiHn
DEVA 3i 100 mkr B12, a Takox yac Big 4acy Ha 3baradeHi npoayKTun, — BiH
He Mae€ O3HaK gediuunTy.

HesBaxkaloun Ha 3aHENOKOEHHS, OKpeMi CBiAYEHHSA MPO LUKOAY, SKY
3aBfaloTb BEraHam nosisiTaMiHW, 3aHaATO HETOYHI, WOO NigLTOBXHYTH
Hac 3MiHUTU MeToAoNOori AN (POpMyBaHHS pekoMeHaauin.
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Dangers of Recommending “Take a Multivitamin”

I’'m resistant to increasing recommendations to compensate for the
possibility that people won't follow them—how would we know how much
more to recommend?

But given that some multivitamins don’t contain enough B12 to meet our
minimum recommendations, I'm sympathetic to the idea that it could be
dangerous for vegan health professionals, and the greater vegan
community, to promote the idea that for B12 vegans can “just take a
multivitamin.”

After the discussion with my colleague and reviewing the research, | see a
need for vegan advocates to emphasize that when relying on daily
multivitamins as a sole source of B12 vegans need to make sure it meets
our minimum recommendations. For my part, I'll be reviewing Vegan
Outreach’s materials to make it clear that multivitamins must have at least
5 ug for adults if taken only once per day.

The good news is that many vegan multivitamins have well above our
lower range for B12 of 5 ug, such as VegLife (100 ug), DEVA (100 ug),

and Veg 1 (25 ug).

Conclusion

The concerns about multivitamins as a source of B12 have focused on the
potential risk of degradation and whether there’s enough B12 in
multivitamins to meet needs.

That enough B12 in multivitamins is degraded to make a significant
difference in B12 status seems implausible because intrinsic factor should

Hebe3nekn pekomeHaauil «npunmaTm nonisitTaMmiHny

A npoTu 36inNbLlUEHHST pEKOMEHA0BAHOI HOPMU, LWOO KOMNEHCYBaTH
MMOBIPHICTb TOrO, WO ntoan He ByayTh iT BUKOHYyBaTU. 3BiAKM HaMm 3HaTH,
CKiSfTbKM LLie pekoMeHayBaTn?

Ane BpaxoByouu Te, WO AesKi NoniBiTaMiHA He MICTATb JoCTaTHLO B12,
o6 BianoBigaTU HAWKUM MiHIManbHUM peKoMeHAaUisIM, 1 3 PO3YMiHHAM
CTaBMCb 40 AYMKM MPO Te, WO AN MeAUYHUX npauiBHUKIB-BEraHiB i ons
BEraHCbKOI CNiflbHOTK 3aranom Moxe 0yt HebesneyHo npocyBaTtu igeto
npo Te, Wo Ans 3abesnedyeHHs B12 BeraHn “mMoxyTb NPOCTO NpumimaTti
nonisiTamiHn”.

Micna o6roBOpeHHS 3 KONerow Ta nepernaay AocnigpkeHb 9 6avy noTpedby
nigKpecnuTu Te, Wo, NoKNagatvnch Ha LWOAEHHI NoniBiTaMiHWU SIK eguHe
mxepeno B12, BeraH NOBUHHI NepekoHaTUCs, WO piBeHb Bignosigae
HaLMM MiHiManbHUM pekomeHgauiam. 3i csoro 6oky, 8 6yay nepernagatu
maTepianu Vegan Outreach, wo6 6yno 3po3ymino, Lo nonisitamiHu
NOBUHHI MICTUTU NMPUHAWUMHI S MKI 45151 4OPOCnX, SKLLO IX NpunMaTtin
nuuie pas Ha OeHb.

[apHa HOBMHa nonsirae B TOMY, Lo 6araTto BeraHCbLKMX nosiBiTamMiHiB
MICTATb 3HAYHY BULLY 3a HaLly HWXHIO MeXy (5 MKr) KinbkicTb B12,
Hanpuknag, Veglife (100 mkr), DEVA (100 mkr), Veg 1 (25 mkr).

BucHoBOK

3aHenoKOEHHS Woao noniBiTaMiHiB sk Jpkepena B12 3ocepenxkeHo Ha
NOTEHLIMHOMY PU3NKY po3nagy BiTaMiHy Ta Ha NOTEHUINHO HedOCTaTHIN
MNOro KiNbKOCTi y nonisitTaMmiHax.

lnoTesa npo Te, Wo gocTaTHA KinbkicTs B12 y nonisiTamiHax
PO3LLENNIETHCS, WO CYyTTEBO BNIIMHYTU Ha KiNbKICTb 3acBOEHOrO B12,
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bind enough of the remaining active B12 to meet needs, presuming the
multivitamin meets our minimum recommendation of 5 pg.

VeganHealth’s recommendation for meeting B12 needs through fortified
foods and multivitamins assumes normal B12 absorption by way of
intrinsic factor. Under these assumptions, the methodology we use is the
least arbitrary we can think of for determining recommendations for
vegans.

An alternative method would be to take the extremely cautious position of
assuming people don’t have functioning intrinsic factor and base our
recommendations on passive diffusion only. This would be a significant
deviation from how nutrient recommendations are normally formulated
which is to base them on most people’s needs rather than outlier cases
that require special treatment.

Such recommendations would be inconvenient for many people and could
lead to some cases of acne-like symptoms in people sensitive to high
doses of B12 (see Footnote B in Elevated Vitamin B12 Levels and
Mortality). It's worth remembering that passive diffusion is most accurately
viewed as an accident of physiology that only plays a minuscule role
without supplements.

We hope future research will provide more clarity, but based on the
current evidence, it appears that a daily multivitamin supplement providing
at least 5 ug of B12 should be sufficient for meeting needs in healthy
adults with normal absorption.

Appendix A: Personal Experiment

30a€eTbCs HenpaBaonoaibHow, agke GiNok BHYTPILWHLOrO pakTopa
NMOBMHEH 3B’A3yBaTK LOCTATHIO KifbKICTb akTMBHOro B12, wo 3anuwunecs,
o6 3a40BONbHUTKY NOTPEDKU, NPMNYCKaouK, WO nosniBiTamiHm
Bi4NOBIAAOTb HALWIMM MiHIManbHUM pekomMeHaauism (5 mkr B12).

PekomeHpauis VeganHealth wono 3agosoneHHs notped y B12 3a
Aonomoroto 3daradeHnx NPoAYyKTIiB XapyyBaHHS Ta nosiBiTamiHiB
nepenbavae HopmarnbHe 3acBOEHHA B12 3a 4oONOMOroto TpaHCNOPTHOMO
Ginka. 3rigHo 3 UMK NPUNYLLEHHAMMW, METOLONNOTIS, Ky MU
BUKOPUCTOBYEMO, € HAMMEHLL A0BIMbHOK OS5 BU3HAYEHHSA pekomMeHaauin
OINA BEraHis.

Ak ansTepHaTUBHUIM BapiaHT MoXxHa Byno 6 3aiHATYM Haa3BUYaNHO
obepexHy no3uuito, NpUnycKarymn, WO NAN He MatTb PYHKLIOHANbHOMO
TpaHCNOPTHOrO Binka BHYTPILWHLOrO dhakTopa, i FpyHTyBaTH Halui
pekomMeHaauii nuwe Ha nacuBHin gudysii. Lie 6yno 6 3Ha4yHUM
BIAXUITEHHSAM Bif TOro, SiK 3a3Bu4an (popMynioTLCA pekoMeHaauil Wwoao
NOXUBHUX PEYOBWH, AKi BadytoTbCcs Ha noTpebax GinbLocTi Noaen, a He
Ha BUHATKOBMX BUNAAKax, SKi NOTpebyoTb crneuianbHOro ikyBaHHS.

Taki pekomeHaauii 6ynu 6 He3pyyHUMKM anga 6aratbox nogen i mornu 6
NPU3BECTU OO0 OEAKUX BUMAAKIB akHe-noAibHMX CMMNTOMIB Yy Noaen,
4YyTNMBMX 00 BMCOKMX 003 B12 (gus. [pumitky B B cTaTTi Wogo
niaBMLLEHMX piBHIB BiTamiHy B12 i cmepTHOCTI). BapTo nam’sitatu, Wwo
NnacuBHY ANAY3it0 HAUTOYHILLE pPo3rnagaTn SK BUNaaKoBiCTb goisionoril,
fKa Bifirpae nvie He3HavHy porb Y BUNaaKky BiACYTHOCTI MpUnomy
pobasok B12.

Mwu cnogiBaemocs, Wwo ManbyTHi JOCNIAXKEHHSA BHECYTb BinbLue SCHOCTI,
ane BMXo4sium 3 NOTOMHUX AAaHUX, BUABNAETLCS, LLO LLIOAEHHA
nonieiTamiHHa gobaska, sika MiCTUTb NpUHaMHI 5 Mkr B12, mae 6yTtu
AOCTaTHbO A4 3a40BOMEHHSA NOTPED 300pOBMX JOPOCIUX NIOAEN i3
HOpManbHUM 3aCBOEHHAM B12.

HNopatok A: OcobucTum ekcnepmmMmeHT
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After writing this article, | conducted an experiment on myself that
indicated a daily multivitamin with 6 ug of B12 was enough to maintain my
B12 status. | couldn’t find a multivitamin with 5 ug of B12, so | used a
Deva multivitamin with 6 pg instead.

Here’s the timeline:

October 7-20, 2021: No B12 intake.
October 20, 2021 blood tests:
m serum B12: 281 pmol/l
m serum methylmalonic acid: 148 nmol/l
m serum homocysteine: 10.4 ymol/Il
m October 20 (after blood draw): Began daily intake of Deva
multivitamin containing 6 ug of B12 and 60 mg of vitamin C, with no
other source of B12.
m January 26, 2022 blood tests:
m serum B12: 307 pmol/l
m serum methylmalonic acid: 112 nmol/|
m February 10, 2022 blood test:
m serum homocysteine: 10.3 pymol/I

These results, especially the reduction in methylmalonic acid to a low
level, indicate that a daily multivitamin with 6 ug of B12 was enough to
maintain a healthy B12 status.

Last updated February 2022

Bibliography

Allen LH, Miller JW. de Groot L, et al. Biomarkers of Nutrition for
Development (BOND): Vitamin B-12 Review. J Nutr.
2018:148(suppl_4):1995S-2027S.

Allen RH, Stabler SP. Identification and quantitation of cobalamin and
cobalamin analogues in human feces. Am J Clin Nutr. 2008
May:87(5):1324-35.

Micns HanucaHHSA uiei cTaTTi 4 NPOBIB eKCNepUMEHT Ha cobi, AKMK
nokasas, LLO LLOAEHHOro nonisitamiHy 3 6 Mkr B12 goctatHbo ons
NiATPUMKN MOro piBHA B12. A He mir 3HanTu nonisitamiHu 3 5 Mkr B12,
TOMY BMKOpUCTaB nonisitamiH Deva 3 6 MKr.

XpOHonorigd eKCnepuMeHTy:

m 7-20 xoBTHSA 2021: B12 He BXuUBa€ETLCS.
m 20.10.2021 AHani3un KpoBi:
m B12y cuposartui: 281 nmons/n
m  MeTunManoHoBa kucrota: 148 Hmonb/n
m cupoBaTtkoBuin romoumncTeiH: 10,4 MKMOnb/n
m 20 xoBTHA (nicnsa 3abopy KpoBi): NoYaB LWOAEHHUN NPUIAOM
nonigiTamiHy Deva, wo mictutb 6 mkr B12 i 60 mr BiTaminy C, 6e3
Oyab-aKoro iHworo mpkepena B12.
m 26 ciyHa 2022 AHanisn Kposi:
m B12y cuposartui: 307 nmons/n
m MeTunmanoHosa kucrnota: 112 Hmonb/n
m AHani3 kposi 10 ntotoro 2022 poky:
m cupoBartkosur romouuncteiH: 10,3 MKkMonb/n

Lli pesynbrat, 0COGNMMBO 3HMXKEHHS METUITMANOHOBOI KUCNOTK, BKa3yHTb
Ha Te, LWO LWOoAeHHOoro nonisiTamiHy 3 6 Mkr B12 goctatHbo Ans NigTpyuMKu
300poBOro piBHA B12.

CrarTio BOCTaHHE OHOBIEHO Y ntotomy 2022 poky.

BiGniorpadis



https://pubmed.ncbi.nlm.nih.gov/30500928/
https://pubmed.ncbi.nlm.nih.gov/30500928/
https://pubmed.ncbi.nlm.nih.gov/30500928/
http://www.ncbi.nlm.nih.gov/pubmed/18469256
http://www.ncbi.nlm.nih.gov/pubmed/18469256
http://www.ncbi.nlm.nih.gov/pubmed/18469256

Carmel R, Parker J, Kelman Z. Genomic mutations associated with mild

and severe deficiencies of transcobalamin | (haptocorrin) that cause mildly

and severely low serum cobalamin levels. Br J Haematol. 2009
Nov;147(3):386-91.

Chen O, Rogers GT, McKay DL, Maki KC, Blumberg JB. The Effect of

Multi-Vitamin/Multi-Mineral Supplementation on Nutritional Status in Older
Adults Receiving Drug Therapies: A Double-Blind, Placebo-Controlled

Trial. J Diet Suppl. 2022:19(1):20-33.

Crane MG, Sample C, Patchett S, Reqister UD. Vitamin B12 Studies in
Toal Vegetarians (Vegans), Journal of Nutritional Medicine.

1994:4(4):419-430.

Damayanti D, Jaceldo-Siegl K, Beeson WL, Fraser G, Oda K, Haddad EH.
Foods and Supplements Associated with Vitamin B12 Biomarkers among

Vegetarian and Non-Vegetarian Participants of the Adventist Health
Study-2 (AHS-2) Calibration Study. Nutrients. 2018 Jun 4:10(6):722.

Del Bo’ C, Riso P, Gardana C, Brusamolino A, Battezzati A, Ciappellano
S. Effect of two different sublingual dosages of vitamin B12 on cobalamin
nutritional status in vegans and vegetarians with a marginal deficiency: A
randomized controlled trial. Clin Nutr. 2019:38(2):575-583.

Frankenfeld CL, Wallace TC. Multivitamins and Nutritional Adegquacy in

Middle-Aged to Older Americans by Obesity Status. J Diet Suppl.
2020:;17(6):684-697.

Guez S, Chiarelli G, Menni F, Salera S, Principi N, Esposito S. Severe

vitamin B12 deficiency in an exclusively breastfed 5-month-old Italian

infant born to a mother receiving multivitamin supplementation during
pregnancy. BMC Pediatr. 2012 Jun 24:12:85.

Herbert V. Vitamin B12. Am J Clin Nutr. 1981 May:34(5):971-2.
Herbert V, Drivas G, Foscaldi R, Manusselis C. Colman N, Kanazawa S
Das K, Gelernt M, Herzlich B, Jennings J. Multivitamin/mineral food



https://pubmed.ncbi.nlm.nih.gov/19686235/
https://pubmed.ncbi.nlm.nih.gov/19686235/
https://pubmed.ncbi.nlm.nih.gov/19686235/
https://pubmed.ncbi.nlm.nih.gov/19686235/
https://pubmed.ncbi.nlm.nih.gov/33078646/
https://pubmed.ncbi.nlm.nih.gov/33078646/
https://pubmed.ncbi.nlm.nih.gov/33078646/
https://pubmed.ncbi.nlm.nih.gov/33078646/
https://www.tandfonline.com/doi/abs/10.3109/13590849409003591
https://www.tandfonline.com/doi/abs/10.3109/13590849409003591
https://www.tandfonline.com/doi/abs/10.3109/13590849409003591
https://pubmed.ncbi.nlm.nih.gov/29867046/
https://pubmed.ncbi.nlm.nih.gov/29867046/
https://pubmed.ncbi.nlm.nih.gov/29867046/
https://pubmed.ncbi.nlm.nih.gov/29867046/
https://pubmed.ncbi.nlm.nih.gov/29499976/
https://pubmed.ncbi.nlm.nih.gov/29499976/
https://pubmed.ncbi.nlm.nih.gov/29499976/
https://pubmed.ncbi.nlm.nih.gov/29499976/
https://pubmed.ncbi.nlm.nih.gov/31382793/
https://pubmed.ncbi.nlm.nih.gov/31382793/
https://pubmed.ncbi.nlm.nih.gov/31382793/
https://pubmed.ncbi.nlm.nih.gov/22726312/
https://pubmed.ncbi.nlm.nih.gov/22726312/
https://pubmed.ncbi.nlm.nih.gov/22726312/
https://pubmed.ncbi.nlm.nih.gov/22726312/
https://pubmed.ncbi.nlm.nih.gov/7234731/
https://pubmed.ncbi.nlm.nih.gov/7088084/
https://pubmed.ncbi.nlm.nih.gov/7088084/

supplements containing vitamin B12 may also contain analogues of
vitamin B12. N Enqgl J Med. 1982 Jul 22:307(4):255-6.

Institute of Medicine. Dietary Reference Intakes for Thiamin, Riboflavin,
Niacin, Vitamin B6, Folate, Vitamin B12, Pantothenic Acid, Biotin, and

Choline. Washington, DC: The National Academies Press. 1998.

Kondo H, Binder MJ, Kolhouse JF, Smythe WR, Podell ER. Allen RH.
Presence and formation of cobalamin analogues in multivitamin-mineral

pills. J Clin Invest. 1982 Oct:70(4):889-98.

Kuzminski AM, Del Giacco EJ, Allen RH, Stabler SP, Lindenbaum J.
Effective treatment of cobalamin deficiency with oral cobalamin. Blood.
1998:92(4):1191-1198.

Medscape. Nagalla, S. Pernicious Anemia. Epidemiology. Updated: Feb
18, 2019.

Pawlak R, Vos P, Shahab-Ferdows S. Hampel D, Allen LH, Perrin MT.

Vitamin B-12 content in breast milk of vegan, vegetarian, and
nonvegetarian lactating women in the United States. Am J Clin Nutr. 2018

Sep 1;108(3):525-531.

Scott JM, Bloomfield FJ, Stebbins R. Herbert V. Studies on derivation of
transcobalamin 3 from granulocytes. Enhancement by lithium and
elimination by fluoride of in vitro increments in vitamin B12-binding
capacity. J Clin Invest. 1974:53(1):228-239.

Wolters M, Hermann S, Hahn A. Effect of multivitamin supplementation on
the homocysteine and methylmalonic acid blood concentrations in women

over the age of 60 years. Eur J Nutr. 2005 Mar;44(3):183-92.

Yamada K, Shimodaira M, Chida S, Yamada N, Matsushima N, Fukuda M,

Yamada S. Degradation of vitamin B12 in dietary supplements. Int J Vitam
Nutr Res. 2008 Jul-Sep:;78(4-5):195-203.



https://pubmed.ncbi.nlm.nih.gov/7088084/
https://pubmed.ncbi.nlm.nih.gov/7088084/
https://doi.org/10.17226/6015
https://doi.org/10.17226/6015
https://doi.org/10.17226/6015
https://pubmed.ncbi.nlm.nih.gov/6126492/
https://pubmed.ncbi.nlm.nih.gov/6126492/
https://pubmed.ncbi.nlm.nih.gov/6126492/
https://pubmed.ncbi.nlm.nih.gov/9694707/
https://pubmed.ncbi.nlm.nih.gov/9694707/
https://pubmed.ncbi.nlm.nih.gov/9694707/
https://emedicine.medscape.com/article/204930-overview#a5
https://emedicine.medscape.com/article/204930-overview#a5
https://pubmed.ncbi.nlm.nih.gov/29931273/
https://pubmed.ncbi.nlm.nih.gov/29931273/
https://pubmed.ncbi.nlm.nih.gov/29931273/
https://pubmed.ncbi.nlm.nih.gov/29931273/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC301458/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC301458/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC301458/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC301458/
https://pubmed.ncbi.nlm.nih.gov/15309436/
https://pubmed.ncbi.nlm.nih.gov/15309436/
https://pubmed.ncbi.nlm.nih.gov/15309436/
https://pubmed.ncbi.nlm.nih.gov/19326342/
https://pubmed.ncbi.nlm.nih.gov/19326342/
https://pubmed.ncbi.nlm.nih.gov/19326342/

Yamada S, Yamada K, Fukuda M. Degradation of vitamin B12 by ascorbic
acid and its protection. Bitamin (Vitamins) 2004;78:254. [Not able to
access. Emailed 3 authors: 2 addresses invalid, no response from 3rd.]

Yoo SJ, Walfish SL, Atwater JB, Giancaspro G, Sarma N. Factors to
consider in setting adequate overages of vitamins and minerals in dietary
supplements. Pharmacopeial Forum. 2016:42.



https://www.researchgate.net/publication/303733155_Factors_to_consider_in_setting_adequate_overages_of_vitamins_and_minerals_in_dietary_supplements
https://www.researchgate.net/publication/303733155_Factors_to_consider_in_setting_adequate_overages_of_vitamins_and_minerals_in_dietary_supplements
https://www.researchgate.net/publication/303733155_Factors_to_consider_in_setting_adequate_overages_of_vitamins_and_minerals_in_dietary_supplements

	Are Multivitamins an Adequate Source of B12 for Vegans? 
	Contents 
	Summary 
	Introduction 
	Clinical Trials 
	Clinical Trials in Nonvegetarians 
	B12 Absorption from Animal Products 

	Extrapolating Wolters et al.’s Findings to Vegans 

	Observational Studies 
	B12 in Breast Milk of Vegans 

	B12 Malabsorption 
	Mild B12 Malabsorption in Vegans 

	Degradation of B12 under Experimental Conditions 
	Yamada et al.’s 2008 Study of B12 in Fortified Beverages and Multivitamins 
	Kondo et al. and Herbert et al.’s Research on Multivitamins circa 1980 
	Potential Improvements in the Accuracy of Nutrition Labeling 
	B12 Transport Proteins and Multivitamins 
	Observational Study of B12 in Fortified Non-Dairy Milks 

	Anecdotal Reports 
	Dangers of Recommending “Take a Multivitamin” 
	Conclusion 
	Appendix A: Personal Experiment 
	Bibliography 

	Чи є мультивітаміни надійним джерелом B12 для веганів? 
	Зміст 
	Резюме 
	Вступ 
	Клінічні випробування 
	Клінічні випробування серед невегетаріанців 
	Засвоєння B12 із продуктів тваринного походження 

	Екстраполяція результатів Волтерса та ін. на веганів 

	Обсерваційні дослідження 
	В12 у грудному молоці веганок 

	Порушення засвоєння B12 
	Легке порушення засвоєння B12 у веганів 

	Розпад В12 в експериментальних умовах 
	Дослідження B12 у збагачених напоях і полівітамінах Ямади та ін. у 2008 році 
	Дослідження полівітамінів приблизно 1980 року: Кондо та ін. і Герберт та ін.  
	Потенційні покращення в точності маркування поживних речовин 
	Транспортні білки B12 і полівітаміни 
	Обсерваційні дослідження B12 у збагаченому рослинному молоці 

	Окремі випадки 
	Небезпеки рекомендації «приймати полівітаміни» 
	Висновок 
	Додаток А: Особистий експеримент 
	Бібліографія 


