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-9 § Vitamins are essential organic compounds
w, “: required in small amounts for metabolic

G

- lf' processes, growth, and disease prevention. They

8l play critical roles in vision, immunity, energy
“J8 production, with industrial applications in food
o fortlﬁcatlon, pharmaceuticals, and nutraceuticals
| & preventing deficiency diseases.




Vitamin Production Process

Raw Materials Fermentation . Extraction . Purification Final Product
l Py w} Liquid Broth
o (& . : Containing

e ! Ferme

Raw Materials | .‘F’ Fermentation “=0 0@ Microbial g, Centrifuge = Vitamin Pure Vitamin
Vitamins ?u(_'? Culture e g e lé Concentrate  Concentrate

== Minerals g (# 1—*




F

Reichstein process 2 Fermentation steps Single fermentation step

OH OH
L-Ascorbic acid
Vitamin C




/www.creative-biolabs.com/glycoprotein/plant-vitamins-content-profiling H H H H
Vitamin profiling

HPLC

3

| LC-ms

N

Sample pretreatment

Fat-soluble solvent . M
Mixing Vitamin D2

Aqueous solvent - = 5
T Fat-soluble vitamins Vitamin D3

UAE

Vitamin E acetate

SFE

Vitamin K1

Extraction

Vitamin B1

- {1 S R e —
Analysis type _ Vitamin B2 _
Vitamin B3

Extraction of vitamins

Analysis method g
CE

Separation and purification

Evaporator .
————— Concentration Vitamin B5
Nitrogen purge > Water-soluble vitamins |
Vitamin B6
- R

Vitamin B12
Vitamin C




Applications

> Nutraceuticals &
supplements

> Food Fortification

> Animal feed industry

> Healthcare &
pharmaceuticals

» Cosmetics & personal
care

FUTURE ASPECTS

Metabolic engineering and CRISPR enhance
microbial strains for 10-50x higher yields, as in
vitamin B12 production .

Future technologies include synthetic biology for
cell factories, biofilm reactors, and sustainable bio-
refineries reducing chemical waste. Precision
fermentation scales green production, potentially
replacing 70% of synthetic methods.
Nanotechnology in purification - Enhanced
selectivity and faster processing.
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