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Glucosamine, a naturally occurring amino 
sugar, serves as a foundational building block 
for various molecules in the body, especially 
those present in connective tissues like carti-
lage. It is chemically derived from glucose, a 
basic sugar, and falls under the classification of 
an amino monosaccharide. Glucosamine plays 
a crucial role in synthesising glycosaminogly-
cans and proteoglycans, which are essential 
components of cartilage and other connective 
tissues. In the realm of joint health, glucosa-
mine is acknowledged for its contributions 
to maintaining and repairing cartilage. As a 
pivotal element of glycosaminoglycans, glucosa-
mine reinforces the structural integrity of carti-
lage, ensuring its elasticity and shock-absorb-
ing properties. Although the human body can 
internally produce glucosamine, its availability 
may decline with age or in specific health condi-
tions. Consequently, glucosamine is frequently 
obtained through dietary sources or as a supple-

ment to support joint health, especially in indi-
viduals dealing with conditions such as osteo-
arthritis (OA). Considerable research has been 
conducted to assess the efficacy of glucosamine 
supplementation in managing OA.1,2 A recent 
meta-analysis,3 which included data from 3949 
participants, confirmed that glucosamine, when 
administered at a dosage of 1500 mg/day, can 
positively impact cartilage structure, allevi-
ate pain, enhance functionality, and improve 
glucose metabolism in people with knee OA. 
Importantly, this positive effect occurs without 
a higher incidence of adverse effects compared 
to a placebo.

A diverse range of glucosamine salts are 
available in the market, encompassing glucosa-
mine sulphate potassium chloride, glucosamine 
sulphate sodium chloride, glucosamine hydro-
chloride, glucosamine derived from fungus, and 
vegan glucosamine obtained from corn through 
fermentation (vegan glucosamine).4 While 
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ABSTRACT
The present commentary critically evaluates 

the role of glucosamine in joint health, specifi-
cally exploring the potential of vegan glucosa-
mine as an alternative of crustacean glucosa-
mine. While acknowledging glucosamine’s 
established benefits in managing osteoarthritis, 
this commentary underscores concern regard-
ing the limited data supporting the clinical use 
of vegan glucosamine. Methodological flaws in 

the bioequivalence study, lax quality parame-
ters, and the absence of safety data for E. coli-
derived vegan glucosamine are highlighted. 
The commentary calls for caution in endorsing 
vegan glucosamine for osteoarthritis patients, 
stressing the need for further research and a 
thorough evaluation of its efficacy and safety 
before widespread clinical adoption.
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the first three salts have undergone extensive 
research and are backed by over decades of clini-
cal practice, newly developed glucosamine salts, 
like vegan glucosamine, lack concrete data. The 
purpose of this commentary is to underscore 
various considerations that should be carefully 
weighed before integrating vegan glucosamine 
into clinical practice.

In the limited research available on the impact 
of vegan glucosamine on gut health5 and its bio 
equivalency with respect to marine glucosa-
mine,6 it has been suggested that vegan glucosa-
mine may offer advantages over crustacean-
derived glucosamine for several reasons. Firstly, 
it is considered a sustainable source of glucosa-
mine. Secondly, there is a reduced risk of aller-
gic reactions compared to glucosamine derived 
from marine sources. Thirdly, it is deemed envi-
ronmentally friendly.6 A comprehensive evalu-
ation of these assertions, coupled with a criti-
cal analysis of its bioequivalence study when 
compared to shrimp-derived glucosamine, will 
be instrumental in making informed decisions 
in clinical practice.

When considering the sustainability and envi-
ronmental friendliness of crustacean-derived 
glucosamine, there is an ample supply of raw 
materials available for its production. Reports 
indicate that 1010 to 1011 tons of chitin are 
produced annually worldwide, with 2.5 million 
tons generated in Asian countries and approxi-
mately 1 million tons of shrimp waste produced 
each year.7 This approach is seen as a method 
to utilise biowaste, which is rich in nitrogen 
but can potentially pose serious environmental 
issues, such as ammonia toxicity if not properly 
managed.7 Contrary to concerns about sustain-
ability, it appears that there is no immediate 
issue regarding the availability of raw materi-
als for marine glucosamine. Furthermore, shell-
fish allergy is typically caused by IgE antibod-
ies to antigens in the flesh of the shellfish and 
not the shell itself (from where glucosamine is 
produced after decalcification)8 As a result, it is 
generally considered safe for individuals with 
shellfish allergies to take glucosamine supple-
ments. Clinical studies, specifically focusing 
on the usage of shrimp-derived glucosamine 
in patients with shellfish allergies, have been 
conducted and have concluded that glucosa-
mine usage is safe and does not pose any signif-
icant risk of allergic reactions.8,9

Moreover, the bioequivalence study6 
conducted to establish the equivalency of vegan 
glucosamine with marine glucosamine exhib-
its multiple methodological flaws. Notably, the 

sample size was small (n=10), and despite 
employing a crossover design, there is signifi-
cant variability in the reported data. Addition-
ally, the choice of a 90% confidence interval (CI) 
instead of the conventional 95% CI may lead to 
an overstatement of findings. Even within the 
90% CI, the research fails to demonstrate equiv-
alency across all pharmacokinetic parameters 
(such as Tmax and terminal half-life), contrib-
uting to the observed high variability among 
subjects. Furthermore, comparing certificate of 
analysis of leading products used in bioequiv-
alence studies and samples tested in our labo-
ratory showed that vegan glucosamine is less 
stringent in quality parameters related to micro-
bial contamination10,11 and residue left on igni-
tion observed in our laboratory (0.01±0.002% 
for crustacean glucosamine versus 0.1± 0.04% 
in vegan glucosamine, p<0.05 using paired 
Student’s t-test). Also, there is a notable absence 
of toxicity and safety data for vegan glucosa-
mine, while an ample history of clinical usage 
is available for crustacean-derived glucosamine. 
Vegan glucosamine is produced using engi-
neered strains of Escherichia coli,7 and there 
is a lack of safety and toxicity reports specifi-
cally for E. coli-derived glucosamine. Although 
published research on vegan glucosamine does 
cite a reference for safety, the mentioned refer-
ence pertains to Aspergillus niger (a fungus)-
derived glucosamine12 and lacks any reference 
to E. coli-derived glucosamine. 

Therefore, despite the initial appeal of vegan 
glucosamine, there is in-sufficient data to 
support its clinical usage. This is primarily due 
to the absence of direct clinical studies of usage 
of vegan glucosamine in OA patients, the short-
comings in its bioequivalence studies, and the 
lack of its safety and toxicity data. Clinicians 
should carefully weigh these considerations 
before making clinical decisions.
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