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ABSTRACT

Microcosmus exasperatus, a simple ascidian wasyapdlfor the presence of water soluble vitaminaBsbluble
vitamins A, D, E and K by High Performance Liquidr@natography and phenolic compounds, flavonoidsligg
Performance Thin Layer chromatography. Fat solubtamins 3 K and water soluble vitamin riboflavin and
thiamine were noticed in high concentratittPTLC studies revealed the presence of phenoligpoanmds such as

Gallic acid, Ferulic acid and Caffeic acid. Rutihsoquercitrin and Quercetin were some of the flaida
identified.
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INTRODUCTION

Ascidians or Sea squirts are marine sessile fiteding animals. The edible part of ascidians @iosta variety of
amino acids, minerals and fatty acids which hawesiterable benefits to human body. Some ascidiemsvidely
enjoyed as food in Japan, particularly in Hokkaataw Tohoku districts because of the high amounprofein,
carbohydrate and other essential micronutrients [[ije other marine food products, ascidians arbcides,
relatively easily digestible and offer mineralsjiiee and vitamins [2]Microcosmusbelongs to the family Pyuridae
and it includes eight Mediterranean species [3l4ee species, nameM. polymorphusM. sabatieriand M.
vulgaris are edible and commercially harvested in the Medihean since thé'tentury AD [5].M. polymorphus
are eaten in large quantities in France and Itaty@nsumed raw [6]. The sea pineapplal¢cynthia roret?) is an
edible ascidian consumed primarily in Korea. Mafsthe ascidians are utilized as such as food iiova countries.
A review of literature shows that studies on théitianal value [7], biochemical components [8], @S analysis
[9] and antidiabetic activity [10] oMicrocosmus exasperatuge availableBut investigation of its edible value
based on the presence of vitamins has not beeredtud the present study, an attempt has been meaeealuate
the presence of Vitamins Microcosmus exasperatusing HPLC and phenolic compounds, flavonoids BYTHC.

MATERIALS AND METHODS

Collection of material: Samples ofMicrocosmus exasperatusiere collected from the Tuticorin harbour.
Identification up to the species level was carcetl based on the key to identification of ascidifirly. A voucher
specimen AS 2240 has been deposited in the musbepartment of Zoology, A.P.C. Mahalaxmi College for
Women, Tuticorin - 628002. The animals were clelandth sea water, shade dried and homogenized tt@ ge
coarse powder which was stored in an airtight doataand used for further investigations.

HPLC Technique: Shimadzu CLASS-VP V6. 13 SP2 instrument was usezhtoy out HPLC analysis employing
the following conditions: An analytical Column Cth a mobile phase Solvent A (20%) 1 gm of peataulfonic
acid, 1 gm of Hexane sulfonic acid in 1000 ml ided water and Solvent B (80%) 1gm of pentaneaulf acid
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and 0.5 gm of Hexane sulfonic acid in 1000 ml MatiiaFlow rate-1.0 ml/min; UV detector-variable veakength
detector 285 nm, Column compartment temperatuf€;4thjection volume — 10 micro liter for water sbla
vitamins. Column 4.6 x 75 mm Zorbax Eclipse XDB-G3.8 im; Mobile phase A=water, B=methanol, Gradiant
0 min 90% B, at 20 min 100% B, Column wash at 2t &% B; Flow rate-1.0 ml/min; UV detector-variakave
length detector 210 nm, standard cell, Column cotnpent temperature 2Q; Stop time 21 min, Post time 5 min;
Injection volume — 5 micro liter for fat solubletainins.

Water soluble Vitamin - B - Standard Preparation: Sandards of water soluble vitamins - Niacin, Pyxide,
Thiamine, and Riboflavin were purchased from Sigbeapany. 10 mg of the standard was dissolved imILOf
methanol. From this, 10@ was taken and made up to 10 ml with methanols Was injected into the HPLC.

Sample Preparation: 500 mg of dry powder dflicrocosmus exasperatwgas taken and 10 ml of mobile phase A
(1 gm of pentane sulfonic acid, 1 gm of Hexaneautf acid made up to 1000 ml with distilled waterds added
and kept in sonicator for 30 min at%40and made up to 100 ml. 1gm of pentane sulforigt @ed 0.5 gm of Hexane
sulfonic acid made up to 1000 ml with Methanol aisédd as Mobile phase B.

Fat Soluble Vitamin - A, D;, E and K - Standard Preparation: Sandards of Fat soluble vitamins - A, D, E and K
were procured from Sigma Company. 10 mg of thedstechwas dissolved in 1 ml of methanol.

Sample Preparation: One gram of dry powder dflicrocosmus exasperatwgas taken. 5 ml of Hexane was added
and mixed thoroughly for 10 minutes. The upper hexayer was transferred to small test tubes aaga@ated to
dryness. The residue obtained was dissolved id 5095% methanol (Mobile Phase: A-Water; B- MetbBn

HPTLC Technique: Using a Camag microlitre syringe and linomat IV laggior the samples were spotted in the
form of 7 mm width bands on a precoated silica glate 60F 254 [10 cm X 10 cm with 0.2 mm thickness,
E.Merck]. The plates were developed in a solverstesy in CAMAG glass twin trough chamber previously
saturated with the solvent for 30 minutes. Theadlise travelled by solvent system was fixed as 8Td& plates
were air dried and scanning was performed on a @arh& Scanner at absorbance of 280 nm.

Standard Preparation: 10 mg of thegandards of flavonoids and phenolic compounds weeighed and
transferred to a 10 ml volumetric flask, dissolhiednethanol and the volume made up to 10 ml tolgetg/mi
solution.

Sample Preparation: One gram of the dry powder dicrocosmus exasperatwsas extracted with methanol by
soxhlet extraction. The extract was filtered thtowyhatman filter paper No.42. The volume of thérdie was
made up to 10 ml in a volumetric flask and usedHBTLC analysis.

RESULTS AND DISCUSSION

HPLC chromatogram of the water soluble vitaminaMitrocosmus exasperaty§igure 1.) showed four peaks
corresponding to the four vitamins identified. Thebtention time, peak area, height and concentraiie given in
Table 1. The B complex vitamins detected were niapyridoxine, thiamine and riboflavin. Among theskee
concentration of riboflavin was 31.79 pg/gm anéuhine 3.10 pg/gm whereas niacin and pyridoxine vierad in
low concentration 0.62 and 0.02 pug/gm respectivEiple 2 and Figure 2 shows the results of HPLQyaisaof fat
soluble vitamins. The presence of three peaks sporals to the vitamins A,s@nd K identified. Of these, vitamin
D5 (75 ng/gm) occurred in higher concentration follovioy Vitamin A (20 pg/gm) and K (15.7 pg/gm). \fita E
was found below detectable level.

Vitamins are essential nutrients which plays andrtamt role in the day to day life of every humafitamin
B,/thiamine is important as it helps the body cetfsvert carbohydrates into energy. It is also esslefar the
functioning of the heart, muscles, and nervousesydtl3]. Not getting enough thiamine can leave fatigued and
weak. Vitamin B or riboflavin is important for body growth, repraetion and red cell production. It also helps in
releasing energy from carbohydrates. In the prestmdly the concentration of riboflavin was found hie
comparatively very high (31.79 pg/gm) indicatingttihalue added food prepared outMitrocosmus exasperatus
could be used as a supplement in those sufferorg firowth retardation, reproductive abnormalitieslecreased
RBC synthesis. Vitamin A prevents night blindnesd & essential for the normal functioning of theel} epithelia
[12]. Vitamin K is essential for blood clotting aiMitamin D plays a vital role by acting on targegan like bones,
kidneys, intestinal mucosa, strengthens the bonégpeevents osteomalacia [13], protects againsheMmer’s and
Parkinson’s diseases. High content of Vitami{T® ug/gm) observed iMlicrocosmus exasperatis suggestive of
its importance as a nutritive diet in the absomtid calcium in the intestine and formation of nafrbones and
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teeth in man. Analysis of vitamins by HPLE€vealed the presence of water soluble vitaminseim pyridoxine,
thiamine and riboflavin and fat soluble vitamins Bg and K of which riboflavin and Pwere present in higher
concentration.

HPTLC chromatogram of the phenols and flavonoidslicrocosmus exasperatis presented in Figure 3. The Rf
values, Peak area and concentration of the differieenols and flavonoids identified is given in TeaB. In HPTLC
studies, six peaks were noticed in the chromatogiidmee peaks represent phenols such as galli¢ fecidic acid
and caffeic acid wheras the remaining three peak® leen identified as the flavonoids rutin, isoqgilen and
guercetin. Among the three phenols the maximum @eak (6014.29) was observed for gallic acid foddvby
ferulic acid (696.51), caffeic acid (622.81) withet concentration of 21.7{dg/g, 0.97 ug/g and 0.34ug/g
respectively. Of the three flavonoids maximum pea#a (33287.00) corresponding to quercetin, rutdB3(83),
isoquercitrin (922.21) was observed with the cotragion of 265.95ug9/g, 1.22ug/g and 0.378g/g.

Ferulic acid is a natural phenol suggested to hlineet antitumor activity against breast and ligancer in animal
and invitro studies [14,15]. It also effectivelyasenges deleterious radicals and suppresses oadiaiiuced
oxidative reaction serving as an important antiarid16]. Gallic acid is a type of phenolic aciopumonly used in
the pharmaceutical industry [17]. It possessesifiignt antioxidant activity and may protect theeli from the
harmful effects of free radicals that are formedaasesult of various metabolic processes in theybd®].
Ointments for psoriasis and external haemorrhoigain gallic acidCaffeic acid is an antioxidant showing anti-
ischemia reperfusion, anti-thrombosis, antihypesitem anti-fibrosis, antivirus and antitumor prapes [19]

Rutin and quercetin exhibit anti-inflammatory, &efpatotoxic, antiulcer, antiallergic, antioxidaaftidiabetic,
antiviral, reduce low density lipoprotein and pies protection against cardiovascular mortality,22(22,23,24].
Isoquercitrin has demonstrated dose-dependentgpnaesffect against oxidative endothelial injuBp]. It has also
been shown to protect venular endothelium fromaimfinatory products released by activated blood Iplatend
polymorphonuclear granulocytes [26].

Both Quercetin and Isoquercitrin glucosidase irtbiisi [27].Isoquercitrin plays an important proteetiole against
lipid peroxidation and oxidative stress [28]. Iseqgitrin regulates blood glucose and lipids lewsid also improves
the function of pancreatic islets. Isoquercitrinynh@ useful in treating type 2 diabetes mellitug][2

FIGURE 1: HPLC CHROMATOGRAM OF WATER SOLUBLE VITAMI NS IN MICROCOSMUS
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TABLE 1: WATER SOLUBLE VITAMINS IN  MICROCOSMUS EXASPERATUS

Pk# | Retention Time | Area | Height Name Concentration|
(ug/gm)
1. 9.133 1590 177 Niacin 0.62
2. 12.367 1242 64 Pyridoxing 0.02
3. 23.492 29925| 13401 Thiaming 3.10
4. 26.258 180463 50533 Riboflavin 31.79

TABLE 2: FAT SOLUBLE VITAMINS IN  MICROCOSMUS EXASPERATUS

Pk# | Retention Time | Area Height Name Concentration
(ug/gm)
1. 2.908 5031 2814| Vitamin A 20.0
2. 13.775 13791 49 Vitamin DB 75.0
3. 20.417 1258 1 Vitamin E LOD
4. 22.742 161071 1422 Vitamin K 15.7

FIGURE 2: HPLC CHROMATOGRAM OF FAT SOLUBLE VITAMINS  IN MICROCOSMUS EXASPERATUS
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TABLE 3: PHENOLIC COMPOUNDS AND FLAVONOIDS IN MICROCOSMUS EXASPERATUS
Chemical Constituents| Rf | Peakarea| Concentration g
Gallic acid 0.02 6014.29 21.77
Ferulic acid 0.18 696.51 0.97
Caffeic acid 0.21 622.81 0.34
Quercetin 0.87] 33287.00 265.95
Rutin 0.12 163.83 1.22
Isoquercitrin 0.50 922.21 0.378
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FIGURE 3: HPTLC CHROMATOGRAM OF PHENOLIC COMPOUNDS AND FLAVONOIDS IN MICROCOSMUS EXASPERATUS
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CONCLUSION

An analysis of the content of vitamins, phenoliengmunds and flavonoids iMicrocosmus exasperatun the
present study suggests that this simple ascidianmie commonly available throughout the year fréoticorin
coast could serve as an important source of beakfiatrients.
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