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Abstract

The experiments presented in this paper lead to obtaining of six salves using two lyophilic base types with emulsifying properties having as bioactive compounds the lipid extracts from Mytilus galloprovincialis Lmk., Rapana venosa molluscs and their mixture (1:1, v/v). Therefore there were obtained three salves consisting of: 4% lipid extracts (bioactive compounds), 10% lanoline, 1% Oleum lavandulae and 85% vaseline. The other three salves have different ingredients except the bioactive compounds and Oleum lavandulae: 4% cethylic alcohol, 2% white wax, 14% lanoline, 3% stearic acid and 72% castor-oil.

The purpose of this study was the formulation and quality control over a 90 days observation period of the six salves with lipid extracts from the two molluscs. This quality control consisted of: aspect, colour, homogeneity, odour, pH, tension, penetration method (consistence) and spread capacity.

The results after the final observation period showed a difference between the two types of salves regarding the consistence parameter in which the three first type of salves do not correspond to the limits, differences that can be changed by replacing one or more ingredients from salves base. 

In addition, the bioactive compounds from marine molluscs represent a source of new nutraceutical products, which can be used in preventing and treatment of diseases and which represent new source of drugs.   

Rezumat

Experimentele prezentate în această lucrare au condus la obţinerea a şase unguente folosind două tipuri de baze lipofile cu proprietăţi emulsive, având drept componente bioactive extractele lipidice din moluştele Mytilus galloprovincialis Lmk., Rapana venosa şi amestecul acestora (1:1, v/v). Astfel s-au obţinut trei unguente constituite din: extracte lipidice (componentele bioactive) 4%, lanolină 10%, Oleum lavandulae 1% şi vaselină 85%. Celelalte trei unguente prezintă ingrediente diferite exceptând componentele bioactive şi Oleum lavandulae: alcool cetilic 4%, ceară albă 2%, lanolină 14%, acid stearic 3% şi ulei de ricin 72%.

Scopul acestui studiu constă în formularea şi controlul calităţii pe parcursul perioadei de observaţie de 90 de zile a celor şase unguente cu extracte lipidice din cele două moluşte. Această evaluare a constat în: aspect, culoare, omogenitate, miros, pH, tensiune, metoda penetraţiei (consistenţei) şi capacitatea de întindere.

Rezultatele la sfârşitul perioadei de observaţie arată o diferenţă între cele două tipuri de unguente la parametrul consistenţă în care primele trei tipuri de unguente nu se încadrează în limite, diferenţe ce pot fi schimbate prin înlocuirea uneia sau mai multor ingrediente din bazele de unguent.

În concluzie, componentele bioactive din moluştele marine reprezintă o sursă de produse naturale care pot fi utilizate in prevenirea şi tratamentul bolilor şi care constituie sursă de noi medicamente.
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Introduction 
Generation of immense quantity of unused marine processing by- products has long been recognized as wasters and greater efforts were given to use these materials in various applications. With a great number of researches on these by-products, some biologically active compounds were identified and applied to the useful compounds for human use. Potential applications of proteins, lipids, chitin and minerals from marine bioprocessing leftovers, as bioactive materials, have increased the value of by-products processing in the last years [7].

From cuisine to beauty, marine-derived products are in high demand nowadays. For the nutraceuticals industry in particular, omega-3 fatty acids have become very important among marine-based ingredients due to consumers’ positive opinion on DHA’s (docosahexaenoic acid) and EPA’s (eicosapentaenoic acid) benefits regarding the areas of eye, cognition, joint and cardiovascular health, as Lipid Nutrition points out, fatty acids now ranks as the fifth most frequently used dietary supplement behind multivitamins and calcium [8].

The other added benefit of the omega-3 category is that it seems to have opened the door for other derived ingredients to their nutritional benefits. For example, microalgae, over the last few years, offered the potential to act as a source of vitamins, polysaccharides, fatty acids and carotenoids, while glucosamine, another solid category, has gained attention for supporting joint health. With regard to the marine organisms, the shellfish-derived glucosamine category continues to grow world [4].

The marine world represent a largely untapped reservoir of bioactive ingredients that can be applied to numerous aspects of food processing, storage and fortification. Due to the wide range of environments they survive in, marine organisms have developed unique properties and bioactive compounds [2]. Enzymes extracted from fish and marine microorganisms can provide numerous advantages over traditional enzymes used in food processing due to their ability to function at extremes temperature and pH. Fish proteins such as collagens and their gelatine derivatives operate at relatively low temperatures and can be used in heat-sensitive processes such as gelling and clarifying [6]. Besides applications in food processing, a number of marine-derived compounds, such as omega-3 polyunsaturated fatty acids and photosynthetic pigments, are important to the nutraceutical industry. These bioactive ingredients provide many health benefits, including reduction of coronary heart disease, anticarcinogenic and anti-inflammatory activity. Despite the vast possibilities for the use of marine organisms in the food industry, tools of biotechnology are required for successfull cultivation and isolation of these unique bioactive compounds [5]. 

The lipid extracts from Mytilus galloprovincialis Lmk. and Rapana venosa molluscs are constituted from polyunsaturated fatty acids, ω-3, ω-6, especially eicosapentaenoic acid (EPA, 20:5), docosahexaenoic acid (DHA, 22:6) and E and D vitamins.

In this paper, recent developments and upcoming of formulation and control evaluation of salves obtained from Mytilus galloprovincialis Lmk. and Rapana venosa molluscs are discussed. 

Materials and methods
Materials

· Lipid extracts from Mytilus galloprovincialis Lmk. and Rapana venosa molluscs;

· Lanoline;

· Oleum lavandulae;

· Vaseline;

· White wax;

· Cethylic alcohol;

· Stearic acid;

· Castor oil.

Formulation of the three salves using 10% lanoline and 90% vaseline base type 

The active ingredients from these three salves were extracted from Mytilus galloprovincialis Lmk. and Rapana venosa molluscs according to Christie method [1]. The base salves components consisted of lanoline and vaseline. Oleum lavandulae was used for odour salve’s improvement.

Based on this, were formed three salves in the same conditions; the only difference consisted in lipid extracts (active ingredients) dosage.

The first salve consisted of Mytilus galloprovincialis Lmk. lipid extract, the second of Rapana venosa lipid extract and the third of Mytilus galloprovincialis Lmk.: Rapana venosa= 1:1 (v/v) lipid extracts.

Salves with lipid extracts from molluscs were prepared using the simple dissolving method [3]:

· 1st Phase: lanoline and vaseline were liquefied on water bath and then mixed until homogeneity and cooling
· 2nd Phase: lipid extract heated on water bath
· 3rd Phase: into 1st phase it was added under stirring, 2nd phase and mixed for 3 -5 minutes
· 4th Phase: After cooling we added under stirring, Oleum lavandule for 15 minutes
Formulation of the three salves using another lipophilic salves base

These salves contained the same bioactive ingredients and extraction method was the same. The only difference was in the formulation of the base (with cethylic alcohol, white wax, lanoline stearic acid and castor oil). Oleum lavandulae was also added for odour salve’s improvement.

Salves with lipid extracts from molluscs were prepared following this protocol:

· 1st Phase: cethylic alcohol, white wax, lanoline and stearic acid warmed into porcelain capsule on water bath until melting.

· 2nd Phase: lipid extract heated on water bath.

· 3rd Phase: into the 1st phase it was added under stirring, 2nd phase and castor oil and mixed for 3 -5 minutes.

· 4th Phase: After cooling we added under stirring, Oleum lavandulae for 15 minutes.

The mass ratio of the bioactive compounds/ingredients was 4:96 (w/w) for both categories of different salves. Even more, the vaseline content was added only in the first three type of salves in 85% and it was replaced in the second type of salves with other ingredients, to prove their miscibility with the lipid extracts.

 Quality control of the six salves

All the six salves were evaluated for aspect, colour, homogeneity, odour, pH, tension, the penetration method (consistence) and spread capacity [3; 9].

The homogeneity was performed with Nikon Y-FL (KAPAN) 08003 mycroscope with Nikon Digital Net Camera DN 100. 

The pH and tension measurements were performed with a 34Oi/SET, Strabe 1, WTW (Germany) pH-meter.

Results and discussion
Quality control of the six salves
The aspect of the six salves presented a homogeneity and miscibility of the components.
The first type of the three salves presented various colour, from green to brown, which are different from the other three salves, in which was noticed a yellow- brown colour.
The odour was specific for the bioactive compounds and for Oleum lavandule, and if it slightly modified in time, the characteristic odour of marine pigments reappeared by the end of the observation period.

The pH of the first three type of salves are framed in the Xth Romanian Pharmacopoeia limits and ranged between 4.83- 6.80 being slightly different from the other three salves (5.75- 6.6). Those tension variations presented a slight modification within 90 days of observation period. This confirms the stability of the obtained salves (Table I and II).

Table I
The evaluation parameters variation of the first three types of salves at the beginning (initial) and end (90 days) of the observation period
	No.
	Evaluation parameters for the  first three types of salves
	Salves with lipid extract from Mytilus galloprovincialis Lmk.
	Salves with lipid extract from Rapana venosa
	Salves with lipid extract from Mytilus galloprovincialis Lmk.:Rapana venosa= 1:1

	
	
	initial
	90 days
	initial
	90 days
	initial
	90 days

	1.
	pH
	6.62
	6.80
	5.43
	5.75
	4.83
	5.1

	2.
	Tension (mV)
	78.8
	47.3
	107.4
	128.5
	118.3
	142.5

	3.
	Consistence (mm)2
	113.04
	28.28
	200.96
	78.5
	153.86
	28.26


Table II
	No.
	Evaluation parameters for the  second three types of salves
	Salves with lipid extract from Mytilus galloprovincialis Lmk.
	Salves with lipid extract from Rapana venosa
	Salves with lipid extract from Mytilus galloprovincialis Lmk.:Rapana venosa= 1:1

	
	
	initial
	90 days
	initial
	90 days
	initial
	90 days

	1.
	pH
	6.34
	6.62
	6.28
	6.51
	5.75
	5.93

	2.
	Tension (mV)
	37.4
	45.2
	35.2
	43.1
	73.8
	104.3

	3.
	Consistence (mm)2
	706.5
	379.94
	1017.36
	615.44
	615.44
	452.16


 The evaluation parameters variation of the second three types of salves at the beginning (initial) and end (90 days) of the observation period
The consistence of the first three types of salves was lower to the penetration limit described in literature [9] being framed within 3- 8 mm. Also, the other three types of the salves were framed within this limit, which presented an 11-18 mm interval. The consistence difference may be attributed to the composition, but this aspect should be solved in the case of launching it on market.

The evaluation of the spread capacity had the same evolution in time, being in correlation with those high pressures. 

The variations which are bounded with the observation time are slightly different for the two categories of salves which confirm the stability in time and also their spread capacity on the tissues.

Conclusion
 The quality control of the obtained salves had shown that these are framing within the limits of the Romanian Pharmacopoeia Xth ed. which offers the attributes for the stability and applicability of dermatological salves.

The comparison between the two categories of the six salves has revealed differences from the consistence point of view. The three first types of salves are not framed within those limits, but this inconvenience could be corrected by replacing one or other ingredients from the salve base.

         As natural products are increasingly brought to attention of the pharmaceutical and nutraceutical industries, the use of lipids from molluscs is expected to expand in the future, further allowing the biosynthesis of such molecular structures with unique properties. 
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