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T

here is a growing attention about vitamin D as a
need for health. Vitamin D has the main function
in maintaining and regulating calcium levels in
the body. Therefore it is important for the development
of a healthy body especially it is important for a healthy
skeleton. Other than increase in the risk of osteoporosis,
vitamin D deficiency has also been linked to an increased
risk of autoimmune diseases, diabetes, hypertension, and
cancer (1-3).
Vitamin D is synthesized in the skin, however, in most
cases a dietary intake of vitamin D is also needed for
health. However, the food sources containing vitamin D
are scarce. The consequence of limited vitamin D derived
from the sun and a low dietary intake of vitamin D is
that the general populations fail to meet their vitamin D
requirements for their health (2-5).
Vitamin D deﬁciency in places with limited sun exposure
is a problem and in the populations of these places vitamin
D supplementation is essential. Dietary recommendations
for vitamin D, however, are difﬁcult because few natural
foods contain vitamin D. Traditionally, it has been
considered that only animal products contain vitamin D,
however, vitamin D and its metabolites are also formed in
certain vegetables, fruits and plants having the potential to
be used as a source of vitamin D3 (3-7).
In this regard, the family of Solanaceae has high level of
vitamin D, and this family might be considered as a good
source for human nutrition of vitamin D. In this plant
family there are important vegetable including pepper,
tomato and potato (2-8).
Vitamin D is normally synthesized only in minute
amounts. This makes it a challenge to study the enzymes
and pathways involved in its biosynthesis. However,
it should be noted that this mater clears that small
changes in vitamin D3 may have a significant impact on
human health.
The current knowledge about the vitamin D content of
various plants is limited. Therefore, future investigations
should elucidate the vitamin D content of different
plants (1-5).
In this regard, screening a variety of crops and vegetables
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for vitamin D is valuable. However, for a large screening,
development of more sensitive and less time-consuming
analytical methods is needed. Development of methods to
quantify vitamin D conjugates in details is also essential.
The sea inhabitants are the other source of vitamin D.
Microalgae are of these sources.
Microalgae with a high natural level of vitamin D might
be used as a natural vegetable for the bio-fortiﬁcation of
aqua-cultured ﬁsh (2-6).
Nowadays, basic knowledge is limited regarding the
biosynthesis of vitamin D in photosynthetic organisms.
Therefore, to manipulate the plant to produce a higher
amount of natural vitamin D, we should increase our
knowledge (7-11).
Biosynthesis of 24-desmethylsterols which are the
precursor of vitamin D in plants is complex and poorly
understood. Therefore, it makes a great challenge for the
ﬁnal aim to produce plants with a higher vitamin D. The
key biosynthetic steps and the enzymes involved in the
synthesis of vitamin D in plants are unknown and should
be identiﬁed for modifying the content of vitamin D3 in
plants (4-12).
Author’s contribution
MRK was the single author of the paper.
Conflict of interests
The author declared no competing interests.

Received: 4 September 2014, Accepted: 25 December 2014, ePublished: 20 January 2015
Medical Plants Research Center, Shahrekord University of Medical Sciences Shahrekord, Iran
*Corresponding author: Prof. Mahmoud Rafieian-Kopaei. Email: rafieian@skums.ac.ir

Natural sources of vitamin D

Ethical considerations
Ethical issues (including plagiarism, misconduct,
data fabrication, falsification, double publication or
submission, redundancy) have been completely observed
by the author.
Funding/Support
None.
References
1. Sharma S, Joseph J, Chonchol M, Kaufman JS, Cheung
AK, Rafeq Z, et al. Higher fibroblast growth factor-23
concentrations associate with left ventricular systolic
dysfunction in dialysis patients. Clin Nephrol 2013;
80(5):13-21
2. Jovanovich AJ, Chonchol M, Brady CB, Kaufman
JD, Kendrick J, Cheung AK, et al. 25-vitamin D,
1,25-vitamin D, parathyroid hormone, fibroblast
growth factor-23 and cognitive function in men with
advanced CKD: a veteran population. Clin Nephrol
2014; 82(5): 296-303.
3. Suzuki M, Muranaka T. Molecular genetics of plant
sterol backbone synthesis. Lipids 2007; 42(1): 47-54.
4. Andersen R, Brot C, Ovesen L. Towards a strategy for
optimal vitamin D fortification (OPTIFORD). Nutr
Metab Cardiovasc Dis 2001; 11(4 Suppl): 74-7.

5.

Prema TP, Raghuramulu N. Free vitamin
D3 metabolites in Cestrum diurnum leaves.
Phytochemistry 1994; 37: 677-81.
6. Basudde CD, Humphreys DJ. The vitamin D3
metabolite-type activity of Solanum malacoxylon.
Clin Endocrinol (Oxf) 1976; 5 Suppl: 109S-19S.
7. Boutté Y, Grebe M. Cellular processes relying on
sterol function in plants. Curr Opin Plant Biol 2009;
12(6): 705-13.
8. Sempos CT, Vesper HW, Phinney KW, Thienpont
LM, Coates PM. Vitamin D Standardization Program
(VDSP).Vitamin D status as an international issue:
national surveys and the problem of standardization.
Scand J Clin Lab Invest Suppl 2012; 243: 32-40.
9. Bloch KE. Sterol structure and membrane function.
CRC Crit Rev Biochem 1983; 14(1): 47-92.
10. Benveniste P. Biosynthesis and accumulation of
sterols. Annu Rev Plant Biol 2004; 55: 429-57.
11. Barnett BJ, Cho CY, Slinger SJ. Relative biopotency of
dietary ergocalciferol and cholecalciferol and the role
of and requirement for vitamin D in rainbow trout
(Salmo gairdneri). J Nutr 1982; 112(11): 2011-9.
12. Suzuki M, Xiang T, Ohyama K, Seki H, Saito
K, Muranaka T, et al. Lanosterol synthase in
dicotyledonous plants. Plant Cell Physiol 2006; 47(5):
565-71.

Please cite this paper as: Rafieian-Kopaei M. Natural sources of vitamin D. J Parathyr Dis 2015; 3(1): 10-11.
Copyright © 2015 The Author(s); Published by Nickan Research Institute. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Journal of Parathyroid Disease, Volume 3, Number 1, March 2015

11

