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Letter to the Editor

RE: Protein bioavailability of Wolffia globosa duckweed, a novel
aquatic plant, a randomized controlled trial

We are thankful for the justified questions of Dr. Christine Dawc-
zynski and her colleagues regarding the presence of an active B12
vitamin in this specific plant, as this is, indeed, a unique phenome-
non, which deserves further studies. Thank you for the opportunity
to clarify and to add new accumulated information.

The reported vitamin B12 levels in the Wolffia globosa duck-
weed (Mankai strain) are based on the analysis performed by Euro-
fins labs and were determined by the microbiological assay -
AOAC952.20 (modified). This method, based on Lactobacillus del-
brueckii subsp. Lactis- ATCC 7830, is the official AOAC method for
detection of vitamin B12 in food for many years.

As mentioned in the letter, it is known that plants contain a large
spectrum of corrinoids and an analytical differentiation between
active and inactive corrinoids is required before declaring on active
vitamin B12 content. As concluded by Watanabe and Bito [1] the
B12 bioassay method is not sufficient to ensure active B12 presence
and identification methods such as TLC, HPLC, or LC/MS-MS are
suggested to verify the active vitamin B12 form. Here we firstly
report a study performed in collaboration with the Weizmann
Institute, Life Sciences Core Facilities Laboratory, to validate the
vitamin B12 presence in Mankai by using the UPLC/MS-MS method.
Various plant samples from different growth conditions were
analyzed by Liquid Chromatography (Acquity I-class UPLC system)
and MS (Xevo TQ-S triple quadrupole mass spectrometer) following
KCN-boiling extraction method [2,3]. The results revealed that in all
samples the B12 form has the same retention time and mass as the
standard cyanocobalamin vitamin B12 used (Sigma V2876). Those
results clearly showed that Mankai contains active vitamin B12.

It is well known that B12 is synthesized by certain bacteria and
archaeon, but not by plants or animals. Therefore, the involvement
of endophytic bacteria in the synthesis of B12 in Mankai was sug-
gested by us. Plant endophytic bacteria is a well-known natural
phenomenon including all crop plants. Usually, plant endophyte
bacteria do not pose any pathogenesis risk for humans. Neverthe-
less, Mankai products successfully passed the OECD toxicological
studies, including gentoxicity and mutagenesis, with no evidence
for any toxicological effect.

The electrochemiluminescent immunoassay “ECLIA” method
that was used in the clinical studies, and which is based on the
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human intrinsic factor (hIF), is a common method to measure
vitamin B12 in blood. Indeed, this assay cannot completely
differentiate cobalamins from inactive corrinoids. However,
the affinity of the vast majority of the corrionds to hIF is signif-
icantly lower. It was reported by Stupprich and Nexo [4] that
the affinity of pseudo B12 to hIF is 500 fold lower than
cobalamin.

The primary aim of this study was to compare the bioavailability
of the essential amino acids of this specific Wolffia globosa duck-
weed to equivalent well known plant and dairy protein sources.
For the same amount of protein we had different levels of B12,
but yet, Mankai, apparently, is happen to be an alternative source
of cheese like protein and probably to induce by its own endo-
phytes, that are being identified now days, the active B12 required
for humans. However, as suggested by the authors, further research
in humans is of urgent need to draw further conclusions and we
welcome any collaborations.

References

[1] Watanabe F, Bito T. Determination of cobalamin and related compounds in
foods. ] AOAC Int 2018;101(5):1308—13.

[2] Tanioka, Takenaka S, Furusho T, Yabuta Y, Nakano Y, Watanabe F. Identification

of vitamin B 12 and pseudovitamin B 12 from various edible shellfish using

liquid chromatography—electrospray ionization/tandem mass spectrometry.

Fish Sci 2014;80(5):1065—71.

Nakos M, Pepelanova I, Beutel S, Krings U, Berger RG, Scheper T. Isolation and

analysis of vitamin B12 from plant samples. Food Chem 2017;216:301-8.

https://doi.org/10.1016/j.foodchem.2016.08.037.

Stupperich E, NEX@ E. Effect of the cobalt-N coordination on the cobamide

recognition by the human vitamin B12 binding proteins intrinsic factor, trans-

cobalamin and haptocorrin. Eur ] Biochem 1991;199(2):299—303.

3

[4

Alon Kaplan, Miri Lapidot, Ilan Sela, Iris Shai”

* Corresponding author. Ben-Gurion University of the Negev, P.O.
Box 653, Beer-Sheva, 84105, Israel. Fax: +972 8 647 7637/8.
E-mail address: irish@bgu.ac.il (I. Shai).

11 July 2019

0261-5614/© 2019 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.


http://refhub.elsevier.com/S0261-5614(19)33019-5/sref1
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref1
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref1
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref2
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref2
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref2
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref2
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref2
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref2
https://doi.org/10.1016/j.foodchem.2016.08.037
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref4
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref4
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref4
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref4
http://refhub.elsevier.com/S0261-5614(19)33019-5/sref4
mailto:irish@bgu.ac.il
https://doi.org/10.1016/j.clnu.2019.07.007
http://crossmark.crossref.org/dialog/?doi=10.1016/j.clnu.2019.08.007&domain=pdf
www.sciencedirect.com/science/journal/02615614
http://www.elsevier.com/locate/clnu
https://doi.org/10.1016/j.clnu.2019.08.007
https://doi.org/10.1016/j.clnu.2019.08.007

	RE: Protein bioavailability of Wolffia globosa duckweed, a novel aquatic plant, a randomized controlled trial
	References


