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Abstract

          Garlic and its extracts have been widely recognized as agents for prevention and treatment of cardiovascular and other metabolic diseases. In this study: raw, aqueous extract and oil extract for one of some new types derived from Spanish garlic (Kaha 34) were given daily to normal rats for 4 week. The local strain of garlic was used for comparison. The serum level of total cholesterol, triglycerides, HDL, LDL-cholesterol, total lipids, glucose, total antioxidant capacity and some other biochemical parameters were measured. The results indicated that Spanish garlic (Kaha 34) showed the higher increase in total antioxidant potential determined by DPPH. In serum analysis, HDL-cholesterol showed significant increase in all treatments compared to the control group. The group fed on oil extract of local garlic, paste and aqueous extract of Spanish garlic showed significant decrease in LDL-cholesterol by 18.1, 21.1 and 22.2 % respectively. Rats receiving Spanish garlic and its extracts showed also a significant reduction in glucose, while the higher reduction (31.8 %) was observed in oil extract group of local garlic. The aqueous extract group of local garlic caused significant increase in serum antioxidant capacity (23.4 %). The aqueous extract group of Spanish garlic would be preferred, as it reduced the total cholesterol, LDL, glucose, AST, ALT, total lipids and creatinine by 7.2, 22.2, 23.2, 17.9, 15.2, 8.8 and 8.7 % respectively.     
Introduction
         Garlic (Allium sativum L.) has been used effectively as food and medicine for many centuries (Craig,1999). In Egypt, garlic is one of the most important vegetable crops due to its widespread using as a flavoring agent in foods. Moreover garlic is also known to have medicinal properties. Banerjee and Maulik, (2002) reported that garlic and its extracts have been widely recognized as agents for prevention and treatment of cardiovascular and other metabolic diseases, atherosclerosis, hyperlipidemia, thrombosis, hypertension and diabetes. Many favorable experimental and clinical effects of the consumption of garlic preparation, including garlic extract have been reported. These biological responses include reduction of risk factors for cardiovascular diseases and cancer, a stimulation of immune function and enhanced foreign compound detoxification, (Amagase et al 2001). There are many garlic supplements commercially available, which can be classified into four groups, essential oil, garlic oil macerate, garlic powder and garlic extract. The manufacturing process can markedly influence the composition of the garlic product. Garlic contains two main active ingredients: water soluble organosulfur compounds, S-allylcysteine (SAS) which can be detected in the plasma, liver and kidney after oral intake and had high bioavailability. Allicin is the other main active ingredient which can be classified as oil soluble organosulfur compounds. Allicin is highly unstable thiosulfinate, disappear during processing and quickly transformed into a variety of organosulfur components. These compounds are not found in blood or urine. They are not likely the active compounds per se, (Amagase et al, 2001). Although garlic has beneficial effects, it is commonly known that excessive consumption of garlic can cause adverse effects. Feeding on high levels of raw garlic to rats has resulted in anemia weight loss and failure to grow due to lysis of red blood cells. Treatment of rats with fresh garlic homogenate for 7days caused a significant decrease in liver catalase activity in doses of 2 and 4 gm/kg. but aqueous garlic extract (200gm/l drinking water) for 10 days exhibited significantly higher levels of aspartat amino transferase (AST),( Banerjee and Maulik 2002). Gorinstein et al (2006) concluded that, the positive influence of the studied commercial garlic on plasma lipids, plasma proteins, plasma antioxidant activity and some indices of blood coagulation are dose-dependent. 

         The aim of this investigation was to compare some new types of garlic (which had a good quality and highly yield ) with the local strain for antioxidant activity, and also to study the effect of fresh homogenate, aqueous and oil extract of garlic on controlling levels of sugar, cholesterol, triglycerides and other biochemical parameters in blood of normal rats.
Materials and Methods

Materials: The new types of Spanish garlic (Allium sativum ) under breeding program in Horticultural Research Institute were selected by Dr. Asfour. 

Four new breeding types through two seasons, (2005-2006 and 2006-2007 ) were classified in the following:, Kaha 20, Kaha31, Kaha33 and Kaha34. Moreover local strain of garlic was carried out for comparison.
Antioxidant activity: The total of antioxidant potential were determined by Radical Scavenging Activity using DPPH (1,1-diphenyl-2-picrylhydrazyl) according to method of ( Gorinstein et al 2006).
Garlic preparation: The cloves of two strains, Spanish (Kaha 34)and (local garlic) were separated , peeled and divided into three equal parts and used by doses 4gm garlic/100gm diet, (Banerjee and Maulik 2002). 
1- The first part was crushed in a warring blendor with extraction solution consisted of 15 % alcohol in water. The extract was then filtered, (Amagase et al 2001).
2- The second part was extracted by steam distillation to obtain the essential oil of garlic, (Chen et al 2001).
3- The third part was homogenated to obtain garlic paste.
Animal and diets: Male Sprague-Dawley rats (4 week old) were purchased from biological unit of Food Tech. Res. Inst. After one week of acclimatization on a basal diet consisted of casein 10 %, cellulose 5 %, corn oil 10 %, salt mixture 4 %, vitamin mixture 1 % and the remained is starch  according to Lane Peter and Pearson (1971). Rats were randomly assigned to seven groups:
Group 1: Fed on basal diet as control group. The other groups were fed on basal diet in addition to garlic preparation as follows:
Group 2: Paste of local garlic.
Group 3: Aqueous extract of local garlic.

Group 4: Oil extract of local garlic.

Group 5: Paste of Spanish garlic.

Group 6: Aqueous extract of Spanish garlic.

Group 7: Oil extract of Spanish garlic.

         The feeding continued for 4 weeks. The change in body weight was recorded weakly. Blood samples were collected at the end of the experiment into centrifuge tube to separate the serum which was frozen at -20C for analysis.
Serum analysis: Total antioxidant capacity, total cholesterol, HDL -cholesterol, triglycerides, aspartat amino transferase (AST) & alanin amino transferase (ALT), glucose, total lipids, total protein, uric acid and creatinine were determined by kits according to methods of: koracevic and koracevic(2001), Richmond (1973), Gordon (1977),  Jacobs and Vandenmark (1960), Reitman and Frankel ( 1957 ), Trinder (1969), Zollner and Kirsch (1962), Watanabe et al. ( 1986 ), Berham and Trinder (1972) and Bartles et  al., (1982) respectively. LDL-cholesterol was estimated  according to, Hatch and lees (1968). Calcium Ca+ was measured colorimetricaly at wavelength (570 nm) according to method of Raysarkar and Chauhan, (1967).
Statistical analysis: The method of Kurtz (1983) was used for the statistical analysis of the data of this study.
Results and discussion

       The data in Table (1) show some physical properties of some new types of Spanish garlic (Kaha 20, Kaha 31, Kaha 33 and Kaha 34) in addition to the local strain. From these results it could be noticed that, these types of Spanish garlic had a good quality and yield compared to the local garlic. Kaha 34 showed the higher significant increase in plant weight, bulb weight, bulb diameter and weight of cloves by 45.7, 42.5, 26.6 and 41.7 % respectively compared to the local strain.
Also the data in Table (2) show that Spanish garlic (Kaha 34) gave a high total antioxidant potential 52.22 % followed by local garlic 47.13 %. This may be due to different field treatments which increased quality properties for this type and may increase antioxidant compounds such as polyphenols and sulfur compounds. Thus, this type (Kaha 34) was used in the biological study of the rats compared to the local strain.

        The data in Table (3) show that, the body weight of rats was not significant affected by different garlic treatments compared to the control group (basal diet), while the growth of rats was significantly affected by the experiment period (4 week). The oil extraction group of Spanish garlic was recorded to be about 18.8 % gain in body weight, while the paste group of the same garlic increased the body weight by 8.3 % only. Banerjee and Maulik (2002) and Chen et al (2001) reported that the changes in body weight of rats treated with garlic or garlic oil were dependent upon: age of rats, experimental period and the doses.
        Table (4) shows the level of total cholesterol, triglycerides, HDL and LDL-cholesterol in serum of the rats. The data showed insignificant changes in total cholesterol level in all treatments of garlic compared to the control group. A similar effect has been observed in case of triglycerides. While HDL-cholesterol showed significant increase by all treatments of garlic. On the other hand LDL-cholesterol showed significant decrease in oil extract group of local garlic, paste and aqueous extract group of Spanish garlic by 18.1, 21.1 and 22.2 % respectively. From this table, it could be noticed that aqueous extract group of Spanish garlic seemed to be a favorite group, where there was a tendency to decrease in the total cholesterol and LDL-cholesterol by  7.2 and 22.2 %, while an increase occurred in HDL-cholesterol by 24.3 %. These results are in accordance with those of Kojuri et al (2007) who found that total cholesterol and LDL-cholesterol decreased by 12.1 and17.3 % while HDL-cholesterol increased by 15.7 % when a hyperlipidemic patients were treated with garlic tablet. Yeh and Liu (2001) in subsequent experiments using cultured rat hepatocytes found 44-87 % inhibition of cholesterol synthesis by the extracts of fresh garlic. They found that the water-soluble compounds were more potent in inhibiting cholesterol synthesis than the lipid-soluble compounds. They attributed the inhibition in cholesterol synthesis by water-soluble sulfur compounds to an impairment in the cholesterol synthesis pathway, whereas the inhibition by lipid-soluble compounds resulted from their potent cytotoxicity.
       In Table (5) level of glucose showed significant decrease (31.8 %) in group of rats fed on oil extract from local garlic only. While all treatments of Spanish garlic showed significant decrease. The high reduction (23.2 %) occurred in aqueous extract group. On the other hand the same group showed the high significant reduction in AST (17.9 %) compared to control group. In contrast, oil extract group of local garlic showed significant increase in ALT (6.7 %) while oil extract of Spanish garlic caused high significant reduction (31.3 %). Thomson et al (2006), reported that no reports have been published on the hypoglycemic effect of garlic in normal human or animal studies, although they found a significant decrease in the serum glucose concentration of normal rats when used the aqueous extract of garlic at high doses (500 mg / kg). They added that garlic extract in modest doses could have a beneficial effect on blood lipids and glucose in health and disease. The hypoglycemic effect of garlic might be due to an increase in the insulin response during feeding which promotes conversion of inactive form of glycogen synthetase to the active and enhances conversion of blood glucose into glycogen, (Chang and Johnson 1980).
         From the data in Table (6) indicate insignificant differences in total antioxidant capacity between garlic treatments and the control group except for the aqueous extract group of local garlic which showed significant increase (23.4 %). This may be due to its high content of sulfur compounds and total antioxidant potential as determined by (DPPH). On the other hand the aqueous extract group of Spanish garlic showed high significant reduction in total lipid (8.8 %), while total protein had insignificant changes in all groups. Gorinstein et al (2006), reported that garlic positively influences plasma lipid level and plasma antioxidant activity in experiments on laboratory animals and humans and can normalize plasma lipid levels and control lipid peroxidation. The lipid lowering effects of various garlic extracts were accompanied  by depressed activities of lipogenic and cholesterogenic enzymes, (Yeh and Liu 2001).
The data in Table (7) show serum level of uric acid, creatinine and calcium after feeding the rats on garlic extracts. The data inducted significant increase in uric acid and calcium in all groups, while significant decrease in creatinine occurred in aqueous and oil extract groups of Spanish garlic. The highest increase in uric acid (36.6 %) and calcium (5.3 %) was observed in aqueous extract and paste group of Spanish garlic, while oil extract group showed the high reduction in creatinine (22.8 %). These results are similar to those of Oluwo (2001), who found significant increase in serum level of urea and calcium during short and long term treatment with garlic.
       From all the pervious results, it could be observed that aqueous extract group of Spanish garlic (Kaha 34) showed reduction in serum total cholesterol, LDL-cholesterol, glucose, AST, ALT, total lipids and creatinine by 7.2, 22.2, 23.2, 17.9, 15.2, 8.8 and 8.7 % respectively, while it showed an increase in serum HDL-cholesterol and calcium by 24.3 and 4.1 % .   
       From these results, garlic and its extracts may have a beneficial effect on blood lipids and glucose in health and disease. As well as the Spanish garlic and its aqueous extracts would be preferred due to their high significant positive effect compared to the local strain of garlic. We suggest the utilization of this type of Spanish garlic (Kaha 34) for the production of garlic industrial products.
Table (1): physical properties of some types of garlic under breeding program in the Horticultural Research Institute. 

	Types of  garlic
	Plant weight (gm)
	Bulb weight (gm)
	Diameter of bulb (cm)
	Cloves No. per bulb 
	Weight of cloves (gm)

	Kaha 20
	74.33bc
	70.66c
	5.76bc
	18.66c
	65.33bc

	Kaha 31
	76.66bc
	71.66bc
	6.30b
	23.33bc
	68.33bc

	Kaha 33
	86.33ab
	83.33ab
	6.10bc
	17.66c
	75.00ab

	Kaha 34
	95.66a
	88.33a
	7.00a
	30.33ab
	82.66a

	Local strain
	65.66c
	62.00c
	5.53c
	36.00a
	58.33c

	LSD at 0.5
	16.80
	11.85
	0.63
	10.01
	13.32


Table (2): Total antioxidant potential of some types of garlic determined by  DPPH.

	Types of garlic
	Total antioxidant potential %

	Kaha 20
	26.75

	Kaha 31
	43.3

	Kaha 33
	3.8

	Kaha 34
	52.22

	The local strain 
	47.13


Table (3):Effect of some types of garlic and its extracts on body weight of rats.

	Gain in body weight (%)
	Final body weight
	Initial body weight
	Groups

	13.62
	170.43±8.62
	150.00±7.94
	Basal diet (control)

	15.93
	177.00±5.00
	152.67±6.51
	Paste of LG

	9.93
	166.00±3.00
	151.00±5.00
	Aqueous extract of LG

	9.39
	167.00±8.00
	152.67±5.51
	Oil extract of LG

	8.28
	161.33±15.04
	149.00±11.14
	Paste of SG

	15.61
	170.33±13.50
	147.33±10.21
	Aqueous extract of SG

	18.79
	177.00±12.53
	149.00±22.61
	Oil extract of SG


LG: local garlic           SG: Spanish garlic
LSD at 0.5:
For time: 6.75          For treatments: 12.62           For time within treatments: 17.85

Table (4):Effect of some types of garlic and its extracts on lipid profile in rats.

	LDL
	HDL
	Triglyceride
	Cholesterol
	Groups

	57.00±9.45a
	26.00±2.00b
	90.00±7.55a
	101.00±12.77abc
	Basal diet (control)

	56.94±1.15a
	36.33±1.53a
	82.00±5.00b
	109.67±1.53a
	Paste of LG

	54.32±2.65a
	36.00±4.36a
	85.33±0.58ab
	107.39±6.00ab
	Aqueous extract of LG

	46.67±2.31bc
	33.67±3.79a
	88.00±5.00ab
	97.94±2.52bc
	Oil extract of LG

	44.94±1.53c
	33.33±5.13a
	87.00±2.00ab
	95.67±6.51c
	Paste of SG

	44.34±3.06c
	32.33±1.53a
	85.00±1.00ab
	93.67±4.04c
	Aqueous extract of SG

	52.06±2.08ab
	34.00±2.65a
	86.33±1.15ab
	103.33±0.58abc
	Oil extract of SG

	7.02
	5.59
	6.86
	10.51
	LSD at 0.05


LG: local garlic        SG: Spanish garlic
Table (5): Effect of some types of garlic and its preparation on glucose, AST and ALT in rats.

	ALT
	AST
	Glucose
	Groups

	39.33±1.53b
	42.67±1.53a
	154.00±6.56a
	Basal diet (control)

	28.67±0.58ef
	42.33±3.51ab
	148.67±0.58a
	Paste of LG

	31.67±0.58cd
	41.33±0.58ab
	145.00±10.00a
	Aqueous extract of LG

	42.00±1.00a
	39.00±3.00abc
	105.00±7.00d
	Oil extract of LG

	30.67±1.53de
	38.33±3.06bc
	127.67±8.50bc
	Paste of SG

	33.33±2.52c
	35.00±3.00c
	118.33±3.51c
	Aqueous extract of SG

	27.00±1.00f
	38.67±0.58abc
	133.00±7.00b
	Oil extract of SG

	2.38
	4.20
	11.62
	LSD at 0.05


         LG: local garlic        SG: Spanish garlic
Table (6): Effect of some types of garlic and its extracts on total antioxidant capacity, total lipid and total protein in rats  

	Total protein
	Total lipids
	Antioxidants capacity
	Groups

	7.10±0.36a
	340.00±5.00a
	0.64±0.12b
	Basal diet (control)

	7.30±0.10a
	338.00±7.00ab
	0.56±0.11b
	Paste of LG

	7.40±0.10a
	333.00±3.00abc
	0.79±0.10a
	Aqueous extract of LG

	7.07±0.15a
	326.67±7.02c
	0.60±0.02b
	Oil extract of LG

	7.07±0.06a
	315.00±10.00d
	0.52±0.04b
	Paste of SG

	7.23±0.31a
	310.00±5.00d
	0.53±0.05b
	Aqueous extract of SG

	7.37±0.06a
	328.67±1.15bc
	0.56±0.01b
	Oil extract of SG

	0.34
	10.35
	0.13
	LSD at 0.05


       LG: local garlic        SG: Spanish garlic

Table (7): Effect of some types of garlic and its extracts on serum uric acid , creatinine and calcium in rats.

	Calcium
	Creatinine
	Uric acid
	Groups

	10.63±0.15c
	0.57±0.02ab
	1.72±0.08c
	Basal diet (control)

	10.87±0.06bc
	0.57±0.02ab
	2.34±0.08a
	Paste of LG

	11.03±0.06a
	0.60±0.01a
	2.16±0.02b
	Aqueous extract of LG

	11.13±0.21a
	0.55±0.02bc
	2.17±0.19b
	Oil extract of LG

	11.20±0.10a
	0.56±0.03abc
	2.34±0.08a
	Paste of SG

	11.07±0.15ab
	0.52±0.04c
	2.35±0.09a
	Aqueous extract of SG

	11.10±0.20ab
	0.44±0.04d
	2.13±0.02b
	Oil extract of SG

	0.25
	0.05
	0.16
	LSD at 0.05


 


LG: local garlic        SG: Spanish garlic                                                                                 
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التقييم التكنولوجى و البيولوجى لبعض أصناف الثوم الجديدة

على محمد بيومى* ، حلمى عصفور** واحمد الغراب***
*معهد بحوث تكنولوجيا الاغذية   **معهد بحوث البساتين
 مركز البحوث الزراعية- جيزة- مصر
***المركز القومى للبحوث- الدقى- جيزة- مصر

أظهرت العديد من الدراسات أن للثوم و مشتقاتة دور فعال فى الوقاية وتقليل الاصابة بأمراض القلب وتصلب الشرايين وكذلك مرض السكر وبعض الامراض الاخرى. وفى هذا البحث تم دراسة بعض أصناف الثوم الجديدة والمستنبطة من الثوم الاسبانى من ناحية محتواها من مضادات الاكسدة وتأثيرها البيولوجى على فئران التجارب. وتم اختيار واحد من افضل هذة الاصناف الذى يتميز بجودة ووفرة الانتاج بالاضافة الى ارتفاع محتواة من مضادات الاكسدة (Kaha 34) ومقارنتة بالصنف المحلى.
تم اعداد مستخلص مائى ومستخلص زيتى بالاضافة الى عجينة الثوم لكلا الصنفين وتم اضافة هذة المعاملات الى عليقة الفئران لمدة اربعة اسابيع. وكانت اهم النتائج المتحصل عليها كالاتى:

اظهر الصنف الاسبانى(Kaha 34) أرتفاع فى محتواة من مضادات الاكسدة عند تقديرها بطريقة (DPPH) مقارنة بالصنف المحلى. اما تحليلات سيرم الفئران فقد اظهرت ارتفاع معنوى فى مستوى الليبوبروتينات عالية الكثافة   (HDL)فى جميع معاملات الثوم لكلا الصنفين. بينما أدت التغذية على المستخلص الزيتى للثوم المحلى، عجينة الثوم الاسبانى والمستخلص المائى للثوم الاسبانى الى انخفاض معنوى فى الليبوبروتينات منخفضة الكثافة بنسبة 18.1، 21.1 و22.2 % على التوالى مقارنة بمجموعة الكونترول. أيضا كل المجموعات التى تغذت على الثوم السبانى ومستخلصاتة أظهرت انخفاض معنوى فى مستوى جلوكوز الدم الا ان مجموعة المستخلص الزيتى للثوم المحلى سجلت اعلى انخفاض فى الجلوكوز(31.8%). وبالرغم من ان مجموعة المستخلص المائى للثوم المحلى اظهرت ارتفاع معنوى فى نسبة مضادات الاكسدة فى السيرم( 23.4 %) الا ان المجموعة التى تغذت على المستخلص المائى للثوم الاسبانى ربما كانت الافضل حيث أدت الى انخفاض الكوليستيرول الكلى، الليبوبروتينات منخفضة الكثافة، الجلوكوز، انزيم اسبرتات امينو ترانس فيريز، انزيم الانين امينو ترانس فيريز، الليبيدات الكلية وكذلك الكرياتينين قى الدم بنسبة 7.2، 22.2، 23.2، 17.9، 15.2، 8.8 و8.7 % على التوالى فى حين ادت الى ارتفاع الليبوبروتينات عالية الكثافة والكالسيوم فى الدم بنسبة 24.3 و4.1 % بالمقارنة بمجموعة الكنترول.
