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ABSTRACT

In this study, safety dose of Hydrosol of Rosemary (Rosemarinus officinalis) for carp (Cyprinus carpio) was investigated. Powdered Rosemary leaves were mixed with deionised water and then distilled. Hydrosol was added into aquariums at 5 %, 7.5 % and 10 proportions. Temperature, pH, hardness and disolved oxygen of the water were recorded before and after addition of Hydrosol. Mortality period of fish was determined for given Hydrosol proportions. No behavioural changes were observed in fish at 5 % Hydrosol proportions. But fish laid on its side after 17 minutes, become breathless and jumped after 32 minutes and died after 92 minutes at 0.075 % Hydrosol. 0.1 % proportions, fish laid on its side at first 25 minutes and dies after 85 minutes.
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BİBERİYE (Rosemarinus officinalis) HİDROSOL’NÜN SAZAN BALIĞI (Cyprinus carpio) İÇİN GÜVENLİ DOZ TESPİTİ
ÖZET
Bu çalışmada, sazan (Cyprinus carpio) için Biberiye (Rosemarinus officinalis)’nin Hisrolsolü’nun güvenli doz tespiti yapıldı. Öğütülmüş biberiye yaprakları deiyonize su ile karıştırıldıktan sonra distile edildi. Hidro-sol % 5, % 7.5 ve % 10 oranlarında akvaryumlara ilave edildi. Hidrosol ilave edilmeden önce ve sonra suyun sıcaklık, pH, sertlik ve çözünmüş oksijen değerleri kaydedildi. Verilen Hidrosol oranlarına göre balıkların mortalite süreleri tespit edildi. Balıklarda, % 5 oranında Hidrosol uygulandığında herhangi bir davranış deği-şikliği görülmedi. Fakat, % 7.5 oranında Hidrosol uygulanan balıklar 17 dakika sonra yan taraflarına yattı, 32 dakika sonra solunum güçlüğü ve atlamalar gözlendi ve 92 dakika sonra balıklar öldü. % 10 oranında His-rosol’e maruz bırakılan balılar ise 25 dakika sonra yan tarafına yattı ve 85 dakika sonra öldüğü görüldü.
Anahtar Kelimeler: Hidrosol, Rosemarinus officinalis, Cyprinus carpio. 
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1.INTRODUCTION
Hydrosol can be considered that they concentrated about 20-30 times more in herbal strength than a cup of herbal tea (1). Rosemary (Rosemarinus officinalis) leaves contain volatile oil 1-2.5 % (eucalyptol 15-50 %, camphor 15-25 %, (-pinene 16-30 %, verbinol 1-8 %, borneol 1-20 %, limonene and camphene); diterpenes 0.3 % (carnosol); cafeic acid 3 % (rosmarinic acid); flavones (luteloin, diosmetin, genkwanin); triterpenes and steroid compounds. (2). The volatile oil was found 1.7 % in dried leaves that picked up from south Anatolia region, (Mersin), (3). The leaves are used for volatile oil and spices (4). External use is reported for hair medicine (5). Rosemary is stated to act as a carminative, spoomolytic, thymoleptic, sedative, diuretic and antimicrobial (6). Rosemary acts as an antioxidant and anti-inflammatory. It prevents carcinogens from binding to DNA and stimulates liver detoxification (7). Essential oil of Rosemary is noted for its strongly antiseptic and stimulating properties. It is also a gentle analgesic and regulator that helps to balance body and mind (8). Rosemary hydrosol is rejuvenative and anti-aging (9).

2. MATERIAL AND METHODS
Fourteen Cyprinus carpio were used in this study. Total groups were divided into three groups and a control group. Total weight and total length of fish were measured between 34-62 g and 13-16.3 cm respectively. Powdered Rosemarinus officinalis was rinsed in deionised water for 24h and distilled. Hydrosol was separated from volatile oil by a sepa-ration funnel. Hydrosol was added into 50 liters aquariums at the proportion of 5 %, 7.5 %, 10 %. Temperature, pH, hardness and dissolved oxygen of waters were measured before and after hydrosol addition.

3. RESULTS AND DISCUSSION
Initial temperature, pH, hardness and dissolved oxygen values of water are given in Table 1 and pH value of different hydrosol concentration is given in Table 2. Relation between hydrosol and dissolved oxygen is given in Table 3. Observations from experimental fish exposed to hydrosol are represented in Table 4. Hydrosol’s pH was 4.67 at 15 0C. Since there is no previous investigation on the effects of Rosemary (Rosemarinus officinalis) hydrosol on fish, we were not able to discuss our findings with literature.
Table 1. Temperature, pH, hardness and dissolved oxygen values of water before hydrosol addition.

	
	Water

	Temperature
	18 C0

	pH
	7.37 

	Hardness
	31d (310 CaCO3)

	Dissolved oxygen 
	9.6


Table 2. Relationship between hydrosol and pH.

	Hydrosol proportions (%)
	pH

	5
	7.39

	7.5
	7.20

	10
	7.87


Table 3. Relationship between hydrosol and dissolved oxygen.

	Hydrosol proportions (%)
	Dissolved oxygen

	5
	10.6

	7.5
	9.7

	10
	9.0


Table 4. Behaviour of fish exposed to hydrosol of Rosemary.

	H*
	Observations

	5
	No behavioural changes were observed in fish along 96 h. After that the fish survived.

	7.5
	Fish laid on its side after 17 m. After 32 m breathless and jumping and finally fish died after 92 m.

	10
	Fish laid on its side at first 25 m and fish died after 85 m.


*H: Hydrosol proportions (%)
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