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vegans.
Chemical analyses of diets using the duplicate
portion sampling technique'~®

Mohammed Abdulla, M.D., Ingrid Andersson,* Nils-Georg Asp, M.D.,

Knud Bertheisen, M.D., Dowen Birkhed, D.D.S., Ingrid Dencker,”

Claes-Goran Johansson, M.Sc., Margaretha Jagerstad, Ph.D., Kurt Kolar, M.Sc.,
Baboo M. Nair, Techn.Dr., Peter Nilsson-Ehle, M.D., Ake Nordén, M.D.,

Solvig Rassner, B.Sc., Bjorn Akesson, M.D., and Per-Arne Ockerman, M.D.

ABSTRACT A strict vegetarian diet {vegan diet (VD)] was investigated. Six middle-aged
vegans (three men and three women) collected copies of 24-h diets using the duplicate portion
sampling technique. By chemical analyses, the nutrient composition was determined in detail and
compared with corresponding figures of a normal mixed Swedish diet. In the VD 30% of the energy
originated from fat compared with 40% in normal Swedish mixed diet (MD). Linoleic acid was the
dominant fatty acid (60% of total fat in VD versus 8% in MD). The VD contained 24 g protein/
1000 kcal compared to 30 g/1000 kcal in MD, but the intake of essential amino acids by the vegans
exceeded the recommendations. Dietary fiber was about 5 times higher in the vegan diet (29 versus
6 g/1000 kcal) and sucrose similar to MD (18 versus 21 g/1000 kcal). Among the inorganic
nutrients the concentration of calcium (351 versus 391 mg/1000 kcal) and sodium (53 versus 49
mmol/ 1000 kcal) were similar in both types of diets but the amount of potassium (56 versus 30
mmol/1000 kcal, magnesium (300 versus 110 mg/1000 kcal), iron (9 versus 6.5 mg/1000 kcal). zinc
(6.5 versus 4.7 mg/ 1000 kcal), and copper (2 versus 0.7 mg/ 1000 kcal) were nearly doubled. lodine
(39 versus 156 pg/1000 kcal and selenium (5 versus 17 ug/1000 kcal) were much lower in the VD,
selenium even being undetectable in several 24-h diets. The VD was rich in folic acid (301 versus
90 ug/1000 kcal in MD) but the intake of vitamin B,, was only 0.3 10 0.4 ug/day (MD: 3 10 4 pg/
day). No clinical signs of nutritional deficiency were observed in the vegans. Serum protein levels
of the vegans as well as their serum lipoproteins were near the lower range of the reference group.
In addition, none of the vegans was overweight and their blood pressures were low for their
age.  Am. J. Clin. Nutr. 34: 2464-2477, 1981.
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Nutrient intake and vitamin status of healthy French
vegetarians and nonvegetarians'~3

Pascal Millet, Jean C Guilland, Frangoise Fuchs, and Jacques Klepping

ABSTRACT  The status of thiamin, riboflavin, folate, and vitamins B-6, B-12, C, A, D,
and E was investigated in 37 middle-aged and healthy French vegetarians by means of a dietary
survey and biochemical studies. Values were compared with those of a group of nonvegetari-
ans. Unsatisfactory intakes of vitamin B-6 were observed: vitamin B-6 intake as a percentage
of the French Recommended Dietary Allowances was ~66% for vegetarians and ~58% for
nonvegetarians. Vegetarians had a higher mean intake of thiamin, riboflavin, and vitamins C,
A, D, and E than did nonvegetarians. Vegetarians did not have a higher risk rate for a biochemi-
cal vitamin deficiency of thiamin, riboflavin, folates, and vitamins B-6, C, A, and E than the
nonvegetarians. The percentage of subjects assessed as abnormal by blood vitamin concentra-
tions was higher in vegetanans for vitamin B-12 (serum vitamin B-12) and vitamin D, which
indicated a higher risk for a deficiency of vitamins B-12 and D in this group. Am J Clin
Nutr 1989;50:718-27.

KEY WORDS Biochemical assay, nutrient intakes, vitamin status, dietary interrelation-
ships, vegetarians, nonvegetarians
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Intake of macro- and micronutrients in @
Danish vegans

Nadja B. Kristensen'", Mia L. Madsen'"", Tue H. Hansen', Kristine H. Allin', Camilla Hoppe?, Sisse Fagt?,
Mia S. Lausten?, Rikke J. Gobel', Henrik Vestergaard', Torben Hansen' and Oluf Pedersen’

Abstract

Background: Since information about macro- and micronutrient intake among vegans is limited we aimed to
determine and evaluate their dietary and supplementary intake.

Methods: Seventy 18-61 years old Danish vegans completed a four-day weighed food record from which their
daily intake of macro- and micronutrients was assessed and subsequently compared to an age-range-matched
group of 1 257 omnivorous individuals from the general Danish population. Moreover, the vegan dietary and
supplementary intake was compared to the 2012 Nordic Nutrition Recommendations (NNR).

Results: Dietary intake differed significantly between vegans and the general Danish population in all measured
macro- and micronutrients (p < 0.05), except for energy intake among women and intake of carbohydrates among
men. For vegans the intake of macro- and micronutrients (including supplements) did not reach the NNR for
protein, vitamin D, iodine and selenium. Among vegan women vitamin A intake also failed to reach the
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High compliance with dietary recommendationsina () cesws

cohort of meat eaters, fish eaters, vegetarians, and
vegans: results from the European Prospective
Investigation into Cancer and Nutrition-Oxford
study”* 7
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Calcium

NNR 2012 anbefalinger:

Calcium Women Men Children
mg/d

2-5y 6-9y 10-13y
Recommended intake Rl 800 800 600 700 900
Average requirement AR 500 500
Lower intake level LI 400 400

Upper intake level 2,500%

* EFSA2012.


https://altomkost.dk/raad-og-anbefalinger/saerlige-grupper/vegetarer-og-veganere/raad-om-vitaminer-mineraler-og-kosttilskud-voksne/

Cilder 11l calcium
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Hai oxalat, 5 % absorption: spiant (129)

® Beriget plantemcelk/-yoghurt (120) eller tofu: 30-32 %

O O'O

:

Tahini (sesamfra - 959), beelgfrugter (soja — 163), ca. 20 %
absorption

Mandler (256): 14-21 % absorption

Desuden herfrg (201), figner (193), havregryn (53)

OBS hgijt saltindtag kan medfgre gget tab af calcium

igennem urinen



NNR 2012 anbefalinger:
Iron Women Men Children
mg/d
2-5y 6-9y 10-13y
Recommended intake Rl 15/91 8 9 11

Average requirement AR 10/6
Lower intake level
Upper intake level

T post menopause.
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lillager tleksioelr oprag arncengig ar Kroppens
reserver.

# Absorptio

fremmmes ved tilstedeveerelse af vitamin C,
cifronsyre, -

beta-caroten, Igg og hvidlz

Absorption hcemmes af tanniner og polyphenoler |
sort te, kaffe, radvin. Desuden calcium.

For meget jern kan give oxidativt stress og er blevet
associeret til gget risiko for udvikling af alzheimers,
parkinsons, type 2-diabetes og hjerte-kar-sygdom

Jern-mangel ancemi er ikke hyppigere
forekommende hos veganere og vegetarer end ikke-
vegetarer.
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Frg: sesam- (14, @)j nar-(14,6), graeskar-

(8, O)) og solsikkefra (9]

Soltgrret tomat (2,1), spinat (4,5)
Tarret frugt: fersken (6,8), abrikos (6)
Cashewngdder (6), pinjekerner (5,5),

mandel (4,5)




NNR 2012 anbefalinger:
Zinc Women Men Children
mg/d
2-5y 6-9y 10-13y
girls/boys

Recommended intake Rl 6 7 8/11
Average requirement
Lower intake level

Upper intake level
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Daddel, tarret (5,1)

Ngdder: Cashewngd (5,6), pecan- (5,07), para- (4,2),

mandel (3,3)
Hirse (3,4)

Optageligheden gges ved fermentering, ibladscetning,
spiring, langtidshaevning, filscetning af hvidlag

Absorptionen gges hvis under graviditet og ved lave
depoter




NNR 2012 anbefalinger:

lodine Women Men Children
pg/d

2-5y 6-9y 10-13y
Recommended intake Rl 150 150 90 150 120
Average requirement AR 100 100

Lower intake level LI 70 70
Upper intake level UL 600
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cesten dlle unaersggelser Nnar VIST IaVT
u@)@lmnu dfag hos veganere.

Kun HVIS der er iod-mangel, sa kan
giofrogene fgdevarer som soja, sad
kartoffel, herfra, brocolli, rosenkal, blomkdl,
grenkal, kalrabi, veere med til fremkalde
sfruma.

Ne

# Fermentering kan fjerne den goitrogene
effekt.



Kilder til iod

MIKrogram 10d

Tang — QUS Indholdet kan veere meget gt |
visse 1 r(

gerrang og SUKkKer?
Fadevarestyrelsen, at de |I<I<e spises mere
end 1x uge. Nori ’rcng der bruges fil Sushi har

dog forholdsvis lavt indhold, OK pd daglig
basis.




NNR 2012 anbefalinger:

Selenium Women Children

pg/d
6-9y 10-13y

Recommended intake Rl 50 60 30 40
Average requirement AR 30 35
Lower intake level LI 20 20
Upper intake level UL 300 300
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NNR 2012 anbefalinger:
Vitamin A Women Men Children
RE/d
2-5y 6-9y 10-13y
Recommended intake R 700 900 350 400 600
Average requirement AR 500 600

Lower intake level LI 400 500
Upper intake level UL 3,000%
1,500

* as preformed retinol.
#  Post-menopausal women.



Kilder til vitamin .
(carotenoid 3

gu ergader, drikos
MANgo, cantaloupe melon, nexkrariner, papayd

groeskar, squasn, sgde Kartotler, tomarter

@r@m@@fomgr@nﬁ@
d

& Varmetilberedning kan lette absorptionen af
nogle carotenoidformer, fx lycopen i tomater

® Fedtoplgseligt, sd samtidig indtag af fedtstof
hjceper ligeledes absorptionen



NNR 2012 anbefalinger:
Riboflavin, mg/d Women Men Children
2-5y 6-9y 10-13y
girls/boys
Recommended intake R 1.3 1.7 0.7 1.1 1.2/1.4

Average requirement AR
Lower intake level LI
Upper intake level UL

*  Not established.




Cilder til riboflavin

® Gceerflager (4)

& Grgnkal (0,29), champignon (0,44), soltgrret
tomat (0,49)

& Quinoa (0,25), hirse (0,29),
grahamsknoekbrgd (0,3)




Vitamin D

NNR 2012 anbefalinger:

Vitamin D Women Men
pg/d

Recommended intake RI

2-60 years 10 10
61-74 years 10 10
> 75 years 20 20

Average requirement AR 7.5 75
Lower intake level LI 2.5 25
Upper intake level UL 100%* 100%*

* oM 20170; EFSA 201 2.




Vitamin D

o ) L) 3 cholecalciterol, tTradifionelt rra animalsk

kilde, men nu fas vegansk D-3, fra lav

% |lave doser ser Vit. D-2 og D-3 ud til at have
sammen effektivitet, men ved hgjere doser,
er vit. D-3 mest effektivt.




NNR 2012 anbefalinger:
Vitamin B,, Women
pg/d
Recommended intake Rl 2
Average requirement AR 1.4
Lower intake level LI

Upper intake level

2 Not established.

1.4

2-5y
0.8

Children
6-9y
1.3

10-13y
20



Age

14-64 yrs

65+ yrs

Pregnancy

Breastfeeding

Vitamin B12 filskud

Vitamin B12 Recommendations: Choose One Option

Option 1: Twice Daily Option 2: Daily
(na) (ug)

2.0-3.5 25-100
500-1000
25-100

30-100

Option 3: Twice Weekly
(hg)

1000
Not Applicable
Not Applicable

Not Applicable



https://veganhealth.org/daily-needs/

amin B12 absorg
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>ceprorer | l’r“ni’cwjf»\we lleum
Lav bindingskapacitet, ca. 2 af Rl bindes og
receptorerne kan farst absorbere igen efter

4-6 timer. luﬁ@f@ifDu

# Passiv diffusion, her optages ca. 1 % af den
iIndtagne moengde. Derfor hgjere dosis, hvis

tilskud tages “sjceldnere”

# Tilskud kan muligvis optages via
mundslimhinde
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Il TOSTOr — gor dem sveert opragelige
Ibladscetning og spiring: aktiverer fytase

fytase
Fermentering: fytase fra bakterier, gcer og
svampe

# Oxalat: calcium, jern, magnesium, zink bundet til
oxalsyre — gar dem svcert optagelige

Ibladscetning og kogning
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