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ABSTRACT 

Riboflavin is required by every person for proper function of his/her body. Daily intake of riboflavin is 4 mg/day. The 
importance of riboflavin is in the metabolism of essential components of our body. It is a central component of two important reducing 
equivalents FMN & FAD.  Every person needs riboflavin in small quantity for proper function of various metabolic pathways like 
glutathione reduction cycle, lipid peroxidation, antioxidant activity etc. It includes the amount of riboflavin required by a person to 
reduce their deficiency and required for proper functioning of the body. The shelf life of riboflavin is very small. It is a photodegradable 
moiety and degrades rapidly under light especially in the pH range 9-14. The present study also summarizes the recent approaches to 
combat the stability issues of riboflavin. It is prescribed in conditions like migraine prophylaxis, protective agent in reproperfusion 
injury, stomatitis in skin eruption, multiple sclerosis, parkinson’s diseases and benefit in decreasing the incidences of cataract. The 
present review summaries the physiochemical properties, biological action, pharmacological effects, therapeutic potential and methods 
of analysis of riboflavin. The recent researches on riboflavin in the pharmaceutical field have also been discussed.  The present study 
also summarizes the recent approaches to combat the stability issue of riboflavin. 

 
Keywords: Photo Stability, Riboflavin, Vitamin B2, Ultraviolet Analysis. 
 
INTRODUCTION 

Riboflavin is required by every person for proper function of his/her body. Daily intake of riboflavin is 4 mg/day 
(Saedisomeolia and Ashoori 2018). It is available in market in the form of both food supplements & drug as solid dosage form (tablets 
& capsules) and liquid dosage form (suspensions & emulsions) (Molina-López et al., 2016). During the forecast period of 2018 to 2023, 
the worldwide riboflavin market is anticipated to grow at a CAGR (Compound Annual Growth Rate) of 4.5 percent. In 1872, riboflavin 
was observed for the first time in milk with yellow-green fluorescence by alexander wynter blyth & in 1972 it was characterized 
as riboflavin (Northrop-Clewes and Thurnham, 2012). It is also called as vitamin B2. Towards the end of 19th century, the first vitamin 
(thiamine) was discovered which pursued the researcher to take more interest in accessary food factors (Plantone et al., 2021). 
Researchers realized that there might be one more water-soluble compound present which was named as vitamin B2 (Jaeger and Bosch, 
2016). 

 
Riboflavin was the second co-enzyme to be isolated & first co-enzyme of vitamin B- complex (Yamanaka G et al., 2021). In 

1939, the researchers came to know an interesting fact that the majority of vitamins are food constituents of humans (Serrao et al., 2021). 
Most of the plants and many microorganisms synthesize vitamin B2 but animals obtain it from nutrient diet like eggs, white cheese & 
fresh meat (Balasubramaniam et al., 2019). Due to deficiency of riboflavin, there is an impairment of iron metabolism, tryptophan 
metabolism, gastrointestinal tract, brain function (O'Callaghan et al., 2019). The human body needs vitamin B2 in small quantity & its 
deficiency can cause “Ariboflavinosis” (Suwannasom et al., 2020). 

 
Two of the important reducing equivalent FMN (Flavin Mononucleotide) & FAD (Flavin Adenine Dinucleotide) contain 

riboflavin as central component useful in the metabolism of essential compounds of the body like proteins, carbohydrates, fats, ketone 
bodies, etc. (Thompson and Saluja, 2017). FMN and FAD plays important role in many catalyses’ reaction. 

 
Riboflavin deficiency is very rare in developed countries like US, UK because people in those countries commonly consume 

food like Milk & milk drink, bread product food which contain ingredient like meat, ready to eat cereals, grains etc. (Thakur et al., 
2017).  However, in developing countries like India where people are suffering from malnutrition, the disease named arabinoflavinosis 
is very common, especially in the growing age. Hence estimation of riboflavin deficiency may be an indicator of overall nutrition state 
(Golbach et al., 2014). The landmarks in the discovery of riboflavin in chronological order are listed in table 1. 
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Table 1: Historical facts in the discovery of riboflavin [1, 3] 
YEARS SCIENTISTS DISCOVERY 
1906 Hopkins A crucial organic nutrient was absent in the synthetic diet which

was observed in a small concentration in milk responsible for 
stimulation of appetite. 

1915 McCollum Discovered that water soluble and fat soluble 
component present in the diet. Water-soluble component present 
was anti-beriberi called vitamin B2 identified by Eijk. 

1927 Goldberger A water-soluble component which was formed by McCollum 
also contain an anti-pellagra factor present in eggs or milk. 

1927 Chick and Roscoe A water-soluble compound identified by McCollum Contains 
two factors: anti-beriberi B1 and the B2 factor. 

1932 Gyorgy B2 factor which was identified by Chick & Roscoe made up of 
an anti-pellagra factor and growth- promoting factor. 

1932  Warburg and Christian An enzyme which is yellow in color was extracted from yeast. 
1933 Kuhn Lactoflavin (a component of riboflavin isolated from milk) was 

the important component of B2 factor & had the same features 
identified by Blyth. 

1934–35 Kuhn and Karrer The structure of riboflavin is fully independent or it is not a 
derivative of any other compound in the human body. 

1935 Birch, Gyorgy, and 
Harris 

An anti-pellagra factor differentiated from growth promoting 
riboflavin. 

1935 Theorell  In FMN, riboflavin present in the central component as a yellow      
enzyme. 

1939 Sebrell and Harris Found that riboflavin is one of the important components of 
human body. 

1968 Glatzle Quantitative estimation of riboflavin content occurs with the 
application of the glutathione reductase test. 

 
PHYSIOCHEMICAL PROPERTIES OF RIBOFLAVIN 

Dihydroxy-7,8-10-[(2S,3R)-2,3,4,5-tetrahydroxypentyl] benzo[g]pteridine-2,4-dione (Riboflavin) is a flavin derivative 
known as vitamin B2. Its molecular weight is 376.36   g/mol & its chemical formula is C17H20N4O6 (Revuelta et al., 2017). Riboflavin 
contains a 6,7-dimethylisoalloxazine ring attached to D-ribitol by a nitrogen atom. Ribitol is a sugar ribose with an open chain. When 
its aldehyde group reduces then it emits yellow color fluorescence. It has a slight and characteristic odor. Riboflavin appears as 
yellow to orange-yellow crystals (Patil et al., 2013). 
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Fig. 1: Structure of riboflavin 
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Table 2: Physiochemical properties of riboflavin 
Appearance yellow to orange-yellow crystals 
Odor Slight and characteristic 
Molecular mass 376.36 g/mol 
Chemical formula C17H20N4O6 
Solubility Soluble in water; practically insoluble in alcohol, acetone and

ether. 
Melting Point 280℃ (with decomposition) 
PKa 6.97-10 

 
It is slightly soluble in water (1gm in 3-5 liter solution) and practically insoluble in ethanol, acetone, ether and other organic 

solvents. It is very soluble in dilute alkalis. Its  pka value is 6.97. Table 2 enlists some of the physicochemical properties of riboflavin 
(Bou et al., 2014) 

 

Stability: Riboflavin is prone to thermal, chemical and photo-degradation. Variety of drugs mentioned in the BP, IP, USP etc (Li et al., 
2013), which require light protection and unable to store at high temperature. Riboflavin is one of those drugs which needs protection 
from light. Riboflavin is not a heat stable compound as it degrades at 70 ℃ (Roy et al., 2013). 
Photo-stability & Photo-degradability: Riboflavin degrades in sunlight. It shows strong absorption in UV-visible range at 223 nm, 
267 nm, 373 nm, 444 nm or when exposed to sunlight it is degraded into photoproducts. The photoproducts of riboflavin are 
Lumichrome, Lumiflavin, Formylmethylflavin (FMF), Cyclomethylflavin (CMF), α-ketoacid and a diketo compounds. In the presence 
of divalent compounds (phosphates and sulfates), it degrades into principle compound CMF. It relates with the flavin family. 
Flavoenzyme plays a major role in a redox reaction. Excited stage of riboflavin is very important & has involved in the natural photo-
chemical processes. 
 

The role of riboflavin relates to its photo-chemical and photo-physical reaction (Ahmad et al., 2018). Formyl-Methyl-Flavin 
(FMF) is an intermediate product of alkaline hydrolysis of riboflavin & after that lumiflavin and lumichrome are formed. According to 
Moore and Baylor, photochemical decay of riboflavin occur due to the cyclization of side-chain attached to the isoalloxazine system 
(Ahmad et al., 2016). 

 
Ahmed et al., worked on photo-sensitivity of riboflavin in aqueous solution & studied that there is a presence of some photo 

products in fig.2 like lumiflavin, lumichrome, formylmethylflavin (FMF) and cyclodehydroriboflavin (CDR) (Ahmad et al., 2018). 

 

Figure 2: Photodegradation of riboflavin 
Ahmed et al., showed that photolysis reaction rate (in fig.3) is much higher for non- ionized flavin molecules then ionized 

molecules. Single excited stage of flavin quenched by acid or bases in that pH range in which they exist as ions, pH less than 2 or 
greater than 10 (Ahmad et al., 2016). 
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Fig. 3: Photolysis Reaction 
 
Thermal degradation: Ahmad et al., studied the degradation of riboflavin at 70℃ & found that an isoalloxazine ring cleaved into β-
ketoacid & a dioxo compound at alkaline pH 9-13. Ahmad developed a multi-component spectrometric method for simultaneous 
determination of riboflavin and its thermally degraded products evaluate the kinetics of degradation of riboflavin and observed two 
degraded products (Ahmad et al., 2015). 
 

Riboflavin is less stable to heat but it is not affected by some heat releasing process like heat pressure stream, microwave during 
cooking and hot air convention etc. The melting point of riboflavin is 280-290℃. It was found that riboflavin is more stable in green 
gram than in pure solution form. Degradation of riboflavin increases with temperature and exposure time. Effect of temperature on 
riboflavin relate with pH also. It was also found that if the pH changes from acidic to alkaline more degradation occur (Astanov et al., 
2014). 

 
Improvement of stability of riboflavin: Stability of riboflavin has been tries to increase by using stabilizer, complexing agent and 
quenchers. Stabilizers like disodium ethylene diamine EDTA (92.6%), Thiourea (88.2%), Methylparaben (84.4%), Methionine (76.3%), 
Sodium Thiosulphate (72.9%), Ribonucleic acid (59.6%), Glutathione in reduced state have been tried by ahmad et al. 2014. 
 

Complexing agent like caffeine and cyclodextrins are also known to form stable complexes with riboflavin. Quencher like 
ascorbic acid anf sodium azide used in the formulation with riboflavin are known to increase its stability (Kandoth et al., 2010). 

 
PHARMACOLOGY AND PHYSIOLOGY 

Riboflavin plays an important role as a coenzyme in various metabolic pathways like glutathione redox cycle, lipid 
peroxidation, etc. in the body & therefore it is considered as one of the vital nutrient of diet (Sheraz et al., 2014). 

 
Riboflavin's Role in the Glutathione Redox Cycle: Glutathione Reductase (GR) catalysis very important reaction through which 
oxidative form of glutathione (GSSH) is converted into redox form (GSH). (fig. 4) 

 

Fig. 4: Redox cycle of glutathione 

An increase in the reduced glutathione and oxidized glutathione ratio leads to oxidative damage which is observed in riboflavin 
deficiency (Chantarawong et al., 2014). Antioxidant activity of glutathione is due to the reduction of peroxidase and is catalyzed by 
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glutathione peroxidase. Glutathione peroxidase transfers reducing equivalent from reducing glutathione to lipid hydroxylase which 
produces oxidized glutathione & alcohols. The increase in lipid peroxidation occurs when riboflavin is deficient. In this cycle (fig. 4) 
GSSG converted into 2 GSH with the help of glutathione reductase enzyme & 2 GSH converted into GSSG   by glutathione peroxidase 
enzyme the whole process is repeated again & again (Spector., 1980). 

 
Antioxidant activity: It has been proved from the animal studies and limiting human research that the amount of flavin in the body is 
proportional to the production of lipid peroxides. In a study, significantly higher amount of melonedialdehyde, a lipid peroxidation 
master, was observed in fishes feed on flavin deficient diet for 8 weeks. The riboflavin deficient animals also experienced increased 
oxidative stress, mainly lipid peroxidation which was eventually reduces after increasing the amount of flavin in the diet. Such results 
are confined in humans also (Sarge et al., 2015). 
 

After proving that the riboflavin acts as significant component of an antioxidant defense system in our body the mechanism by 
which it does its work is yet to explore. The lipid peroxidation in glutathione redox cycle discussed above is not only the principal 
function of riboflavin. 

 
Riboflavin status & lipid peroxidation: The Animal & humans studies reveal that the amount of riboflavin affects the enzyme lipid 
peroxidase. Researchers show that the amount of lipid peroxidation increases after giving riboflavin supplements (Juárez et al., 2008). 
Riboflavin plays an important role to explain the difference in antioxidant pattern of the body. The system for cancer prevention agent 
activity of riboflavin is the change of decreased riboflavin to its oxidized structure which gives a lessening comparable to deactivation 
of hydro peroxidase. 
 
CLINICAL SIGNIFICANCE OF RIBOFLAVIN 
Riboflavin as Protective Agent in Reperfusion injury: Reperfusion injury is the tissue injury that occurs through the restoration of 
blood flow after ischemia. Riboflavin administration reduces reperfusion injury of different tissues like heart, brain & lungs in the animal 
models but there is no supportive human study reported so far, the area is not yet developed till date. Reason attributing towards its 
protection is its influence in the reduction of glutathione. It     was noticed that an increase in the amount of riboflavin increases the reduction 
of glutathione proportionally & its deficiency decrease the GSH content in the body of experimental rats (Olpin and Bates, 2013). 
Riboflavin in Multiple Sclerosis (MS): The cause of multiple sclerosis is damage of myelin sheath in the neurons of brain & spinal 
cord. The role of riboflavin in multiple sclerosis is that with greater administration of riboflavin reduces the risk of developing multiple 
sclerosis. Homocysteine also plays a role in MS pathogenesis by accelerating the neuro- inflammatory process which is mainly involved 
in MS development. Riboflavin has been shown to increase in metabolism of homocysteine thereby it explained the protection effect of 
riboflavin reported in epidemiological studies. 
Riboflavin in Parkinson’s Disease (PD): Parkinson’s disease occurs due to the degeneration of neurons in the nigrostatum part of the 
brain. It has been found that the amount of riboflavin in the PD patients is lower than that of normal human beings. As mentioned earlier 
an antioxidant activity of riboflavin plays a role in protecting the neurons of humans thereby helps to prevent parkinson’s disease. 
 
PHARMACOKINETICS 
Absorption and Distribution: Riboflavin exists in many forms like free form, bound form, FMN and FAD. Hydrolysis is the process 
by which bound form changes into free form by the action of hydrochloric acid present in the stomach. Firstly, FAD is converted into 
FMN by FAD. Pyrophosphatase & is again converted into free riboflavin by another enzyme FMN phosphatase. Riboflavin is absorbed 
by simple diffusion if given in high doses & by process of carrier transport if a given in low doses. Presence of bile acid also stimulate 
absorption of riboflavin (Talebian et al., 2008). 
 

Approximately 95% of riboflavin is absorbed in healthy individuals if taken in diet about 25 mg/day. [4] Riboflavin is found in 
plasma as 50% in a free form about 40% as FAD & 10% as FMN. Free riboflavin, FAD and FMN goes to liver with the help of 
transporter protein via a primary mode of transport (Levy and Jusco., 1966). 
Metabolism and Excretion: FAD synthetase and flavokinase are the two enzymes found in many tissues like liver, spleen, heart and 
small intestine. [9] These enzymes convert riboflavin into its coenzyme FMN & FAD. These conversions enhance by action of ACTH, 
thyroid hormone. Mode of excretion for riboflavin is urine. Most of it is excreted in its free form. 
Dosage: It includes the amount of riboflavin required by a person to reduce their deficiency and required for proper functioning of the 
body. Table.3 shows the daily requirement of riboflavin in an individual by FBD (Food and Nutrition Board.  
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Table 3. Daily recombination dose of riboflavin (Zempleni et al., 1966) 
Daily Requirement of Riboflavin Age Group 
 1.3 mg/day Adolescents 
   0.5-0.9mg/day Children 
 0.3-0.4mg/day Infants 
 1.4mg/day Pregnant women 

1.6mg/day Lactating women 
 
Deficiency of riboflavin: Countries with low per capita income suffer from riboflavin deficiency because in these countries the supply 
of meat & dairy products is low. The possibility of riboflavin deficiency is reported to a lesser extend in some developed countries like 
the US, UK & France. The symptoms of severe riboflavin deficiency are lesions, inflammation of lips, tongue & oral cavity, fissures at 
the corner of the mouth (stomatitis) & anemia.  
 

Diabetes mellitus, thyroid disease, congenital heart disease, alcoholism & some forms of cancer are some conditions which 
increase the chances of riboflavin deficiency.  

 
Phototherapy performs in the infants suffer from hyperbilirubinemia also leads riboflavin deficiency.  
 

USES OF RIBOFLAVIN: 
1. Riboflavin is frequently used in combination with other vitamins in vitamin B complex product combinations (Lestari et al., 

2020).  
2. It helps in decreasing the incidence of cataract. 
3. Improves memory.  
4. Required for healthy development of foetus.  
5. Beneficial in stomatitis, cheilosis, skin eruption and rashes.  
6. Maintain healthy skin and mucous membrane.  

 
DRUG INTERACTIONS 

1. Lumichrome which is a degradation product of riboflavin and interacts with   human serum albumin (HSA), is a plasma protein 
& is also present in salivary tissues. Riboflavin-HSA binding affects its pharmacokinetics and its photosensitivity (Menezes et 
al., 2017).  

2. The absorption of riboflavin decreases when administered with probeneic acid. Riboflavin shows competition with probeneic 
acid. It is not advisable to take riboflavin along with alcohol because alcohol reduces its absorption (Parks et al., 1977). 
 

RECENT ADVANTAGES OF RIBOFLAVIN 
1. Riboflavin is useful in cure of some mitochondrial disease, Brown-vialetto-van laere syndrome migrain etc  
2. It is also effective in neurological disorder. 
3. It is very useful for the treatment of keratoconus and iatrogenic corneal ectasia. 

 
ANALYSIS 
Identification: There are many methods of identification of riboflavin some of the followings are listed below: 
Color reaction: 1 mg of sample when dissolved in 100 mL of water. the solution appears pale greenish-yellow by transmitted light, and 
by reflected light, it exhibits a strong yellowish-green fluorescence that fades with the addition of mineral acids and alkalis (Valerón et 
al., 2017). 
Specific optical rotation: [alpha] 20, D: Between -115° and -140° Dry the sample at 100° for 4 h. Dissolve 50.0 mg in 0.05 N sodium 
hydroxide free from carbonate and dilute to 10.0 ml with the same solvent. Measure the optical rotation within 30 min of dissolution 
(Tishler et al., 2017; Knyazev et al., 2019; Pueyo et al., 1996). 
Spectrophotometry: At pH 7.0, approximately 50 mg of riboflavin when dissolved in 100 mL of phosphate buffer solution, it displays 
maximum absorption at 266 nm when examined under UV between 230 nm and 350 nm (de Jesus et al., 2012; Wolf et al., 2008; IP., 
2014). 
 
 



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2022/11.06.49 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2022); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:11, ISSUE:6(3), June: 2022 
Online Copy of Article Publication Available (2022 Issues): www.ijmer.in 

Digital Certificate of Publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 
Scopus Review ID: A2B96D3ACF3FEA2A 

Article Received: 2nd June 2022   
 Publication Date:10th July 2022 

Publisher: Sucharitha Publication, India 

 

 
51 

 

Assay 
1) The assay of riboflavin as described in IP 2014 should be carried out in subdued light and in an amber color glassware as it is 

prone to photo degradation. About 65 mg of riboflavin completely wetted with 5 ml of water and dissolve in 500 ml of sodium 
hydroxide solution. Soon after the completion of dissolution, add about 100 ml of water and 25 ml of glacial acetic acid and 
further diluted up to 500 ml with water. Take 200 ml ofsolution in amber colored volumetric flask and add 3.5 ml of 1.14 % 
sodium acetate. Finally, volume make up to 200 ml with water. The absorbance of this solution is measured at 444 nm by UV 
visible spectrophotometer and content of riboflavin is calculated taking specific absorbance 328 nm (Gul et al., 2019). 

2) As per Japan Pharmacopoeia (JP 1992), weigh accurately riboflavin powder 0.015 g & dissolve in 800 ml of dilute acetic acid (1 
in 400) by warming & then cool. Add water to make up the volume 1000 ml. Filter the solution with glass filter (G4) and use 
this solution as a standard solution. Perform the test with both sample & standard solution using water as a blank & determine 
the absorbance At & As at 445 nm. Add 0.02 g of sodium hydrosulphite to 5 ml of each solution. Shake until the solution 
decolorized & immediately measure the absorbance At and A’t.  
 
Amount of C17H20N4O6 ఽ౪షఽᇲ౪ఽ౩షఽᇲ౩

 
At= absorbance of blank A’t=absorbance of sample As=absorbance of blank A’s=absorbance of standard 
 

XRD (X-ray diffraction 

 

Fig 5: XRD of Riboflavin 
 

XRD is a very quick analytical tool used for phase identification of a crystalline material. At 23°C riboflavin dehydrates 
irreversibly & converted into riboflavin anhydrate & at further higher temperature (39°C) it converts into dehydrate form of riboflavin 
which is thermodynamically less stable then anhydrate form. At lower temperature (4°C) anhydrate form converts into dehydrate form. 
Gibbs free energy of dehydrate & anhydrate forms at temperature in the range of 4-23°C are same. The X-ray diffraction pattern of 
riboflavin is shown in fig.5. The Impurity content (estimated) 0.01% & X-ray data in the substance state that riboflavin was an individual 
crystalline compound (Wu et al., 1997). 

 
DSC (Differential Scanning Calorimetry): The DSC thermogram of riboflavin shows a sharp endothermic peak at 301° C which tells 
about its melting point & crystalline nature. Knyazev et al., reported in the study of thermal properties of riboflavin. Energy of 
combustion of riboflavin is 298.13K (Wei et al., 2010). 
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Fig 5: DSC of riboflavin 
 
FTIR (Fourier Transform Infrared Spectrum): FTIR spectrum of riboflavin by using an instrument Bruker 1206 0280 Germany by 
KBr disk technique. The spectra was recorded (Figure 6) over the range of 4000-400 cm-1& and the spectrum were obtained. This 
FTIR spectrum characterize that riboflavin contain an aromatic ring, carbonyl group and also a sugar moiety (Bueno-Solano et al., 
2018). 

 

Fig 6: FTIR of riboflavin 
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Table 4. FTIR peak of various functional groups 
Functional group Observed peak (cm-1) Standard peak (cm-1) 
CH bending (alkene) 667.45 1000-650 
CH bending (aromatic) 781.31 900-690 
C-O alkoxy (stretch) 1065.74 1150-1050 
CONH bending (amides) 1528.16 1680-1630 
C=O (stretch) 1649.16 1800-1650 
CH Alkene (stretch) 3024.38 3000-3100 
Secondary NH (one band) 3109.92 3100-3500 
R-OH alcohol (stretch) 3274.51 3200-3400 

Amide (stretch) 3445.22 3450-3150 

 
Recent method of Analysis: Riboflavin is very useful substances and play major role in body metabolism so analysis of riboflavin is 
very crucial (Hucker et al., 2021). There are so many methods of analysis of riboflavin. Some new methods are listed below: 
 
Table 5: Various methods of analysis 

Method Author Conclusion 
Spectrophotometry 
 Method 

Gul et al., Analyse in the presence of vitamin B1 and
vitamin B12. The recovery of riboflavin
100.1 % [43,45].  

Capillary 
Electrophoresis Method 

Gul et al., Riboflavin in combination with 2-
aminoethansulfonic acid, nicotinamide,
pyridoxine, caffeine and thiamine
separated by micellar electrokinetic
chromatography and detected from diode-
array detector. The % recovery is   99.0
[45,46].  

HPLC Method Solano et al., Analysis of riboflavin in protein
hydrolysate from fermented shrimp 
remnants by HPLC technique and recovery
found is 96.57 %  [48] 

Fluorescence
 
revere  phase  HPLC 

Hucker et al., Analysis of riboflavin in red wine by
using HPLC done by hucker et al., [49] 

 
CONCLUSION 

The present review clearly emphasis upon the importance of the riboflavin in the human body for maintenance of healthy life. 
It is a water soluble vitamin and it is easily observed from the body. However, it suffers from shortcomings of degradation in light and 
at high temperature. The efforts on the pharmaceuticals to increase the photo stability and thermal stability of this molecule are therefore 
require to exploits benefits in the better way.  

 
SYMBOLS AND ABBREVIATION 

FMN Flavin Mononucleotide    
FAD Flavin Adenine Dinucleotide 
CAGR Compound Annual Growth Rate 
US United State 
UK United Kingdom 
CDRF Cyclodehydroriboflavin 
LC Lumichrome 
FMF Formyl Methyl Flavin 
GR Glutathione Reductase 
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GSSH Glutathione Disulphide 
GSH Glutathione 
MS Multiple Sclerosis 
PD Parkinson’s Disease 
ACTH Adenocorticotropic hormone  
HAS Human Serum Albumin 
XRD X-ray Diffraction 
DSC Differential Scanning Calorimetry 
FTIR Fourier Transform Infrared Spectrum 
CMF Cyclomethylflavin 
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