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This study aimed to investigate the possible biological activity of aqueous, 

methanolic and sulfated extracts of tow medicinal plants thyme (Thymus 

vulgaris)   and Ginger (Zingiber officinale) at 85 °C under acidic, neutral and 

alkaline conditions. Fibrinolytic, anticoagulation,  antioxidant, antitumor and 

antimicrobial activities  were investigated. The Biochemical studies of the 

chosen two fungi showed the presence of varying amounts and different 

forms of total ash, protein , lipid, and total carbohydrates. However, TLC 

chromatography examination showed that the output of the acid hydrolysis to 

the plants  varying from monosaccharaides. Anticoagulation and fibrinolytic 

properties of the crude extracts as well as of their sulfated derivatives, at 2 

mg/ml of extract were tested and show that the sulfated acidic, sulfated 

neutral and sulfated alkaline extract of T. vulagaris and sulfated neutral, 

alkaline extract , sulfated alkaline and methanolic extract of Z. officinale 

exhibited fibrinolytic activities equivalent to double of the same amount of 

standard "Hemoclar" . On the other hand, results also showed a promising 

anticoagulant activities of the sulphated extracts at different 

concentrations  compared with the corresponding native extracts. Also, their 

antimicrobial activity of the aqueous extracts against both tested Gram 

positive and negative bacteria, yeast and fungal strains was determined. The 

chemical modification of the aqueous sulfation can increase significantly its 

anticoagulation and fibrinolytic activities. And also their extracts show 

antioxidant activity reached up to 68% comparative by standard. However, 

the antitumor activity is high for both the native and the sulfated aqueous 

extracts. 

 
 

Copy Right, IJAR, 2015,. All rights reserved 

 

 

INTRODUCTION  

 
Medicinal plants have been identified and used throughout human history. Plants have the ability to synthesize a 

wide variety of chemical compounds that are used to perform important biological functions, and to defend against 

attack from predators such as insects, fungi and herbivorous mammals. 

Thymus vulgaris L. (thyme), locally known “zaatar” a member of the family Lamiaceae, is widely used in Egyptian  

folk medicine for its expectorant, antitussive, antibroncholitic, antispasmodic, anthelmintic, carminative and diuretic 

properties. The aromatic and medicinal properties of the genus Thymus have made it one of the most popular plants 

all over the world. Thymus species are commonly used as herbal tea, flavoring agents (condiment & spice) and 

medicinal plants (Stahl-Biskup and Saez, 2002). The published results reveal that major volatile constituents 

http://www.journalijar.com/
https://en.wikipedia.org/wiki/Insect
https://en.wikipedia.org/wiki/Fungi
https://en.wikipedia.org/wiki/Herbivorous
https://en.wikipedia.org/wiki/Mammal
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obtained from the aerial parts of the plant are geranial, linalool, γ - terpineol, carvacrol, thymol and trans-thujan-4- 

ol /terpinen-4-ol (Piccaglia et al., 1993). 

The leaves of thyme (Thymus vulgaris) can be used fresh or dried as a spice. Essential oils extracted from fresh 

leaves and flowers can be used as aroma additives in food, pharmaceuticals and cosmetics (Javanmardi et al., 

2002). Thyme also possesses various beneficial effects, e.g. antiseptic, carminative, antimicrobial and antioxidative 

properties (Baranauskiene et al., 2003). Ginger (Zingiber officinale Roscoe) has phenolic compounds such as 

shogaols, gingerols, sesquiterpenes, bisapolene, zingiberene, zingiberol, sesquiphellandrene and curcurmene. The 

active ingredients in ginger are thought to reside in its volatile oils, which comprise approximately 1–3% of its 

weight (Newall et al., 1996). Ginger’s active ingredients have a variety of physiologic effects. For example, the 

gingerols have analgesic, sedative, antipyretic and antibacterial effects in vitro and in animals (Mascolo et al., 

1989). Although an intravenous bolus of gingerol had a half-life of 7.23 min in rats (Ding et al., 1991), it is not clear 

how this relates to pharmacokinetics after oral administration in humans. In human aortic endothelial cells, 

zingerone demonstrated significant antioxidant effects on low density lipoproteins (Pearson et al., 1997; Zhou and 

Xu, 1992).  

 

In human erythrocyte membranes, ginger extracts inhibited lipid peroxidation by 72% (Sujatha and Srinivas, 

1995). In addition, in rats fed with a high fat diet, supplementation with ginger provided significant antioxidant 

effects, raising tissue concentrations of superoxide dismutase and catalase and reduced gluatathione (Jeyakumar et 

al., 1999). So, this study is concerned with the role of water extracts of thyme and ginger to detoxify the injuries of 

alcohol abuse on liver and brain. 

 

Thyme showed broad antibacterial activity by inhibiting the growth of both gram-positive and gram-negative 

bacteria. However, gram positive bacteria Clostridium botulinum and Clostridium perfringens appeared to be more 

sensitive than the gram-negative organisms (Nevas et al., 2004). The alcohol and ethanol extracts of thyme, thyme 

essential oil, thymol and carvacrol were found to have strong inhibition activity against Bacillus subtilis, S. sonnei, 

E. coli (Fan and Chen, 2001). Aqueous extracts of thyme significantly inhibited the growth of H. pylori, reducing 

its growth (Tabak et al., 1996). The essential oil of thyme, or its constituent thymol, decreased viable counts of S. 

typhimurium on nutrient agar (NA) (Juven et al., 1994). Thymol showed antagonistic effect against S. sonnei in 

anaerobic conditions in vitro (Juven et al., 1994). Carvacrol, a compound present in the essential oil fraction of 

oreganum and thyme showed a dose-related inhibition of growth of the pathogen Bacillus cereus (Ultee et al., 

2000). The lowest minimum inhibitory concentrations were 0.03% (v/v) thyme oil against C. albicans and E. coli 

(Hammer et al., 1999). Thyme extracts exerted no microbicidal activity against Porphyromous aeruginosa (Thuille 

et al., 2003).  
 

Thyme essential oil exhibited bacteriostatic and bactericidal properties against the non-toxigenic strain of E. coli 

O157:H7 in a broad temperature range. In an in vitro antibacterial study, thyme showed greatest inhibition against A. 

hydrophila compare to other psycrotrophic food-borne bacteria such as Aeromonas hydrophila, Listeria 

monocytogenes and Yersinia enterocolitica. Inhibition of growth was tested by using the paper disc agar diffusion 

method, while the MIC was determined by the broth microdilution method (Fabio et al., 2003). Thyme oil was 

tested for its antibacterial activity against Campylobacter jejuni (C. jejuni),  E. coli O157:H7, Listeria 

monocytogenes, and S. enterica obtained from food and clinical sources and was found most effective against E. 

coli, L monocytogenes S. enterica,and C. jejuni (Friedman et al., 2002).  

On the other hand, different screenings focused on the essential oil of T. vulgaris and its effect on food spoiling 

yeasts (Conner and Beuchat, 1984; Ismaiel and Pierson, 1990), especially Aspergillas (Farag et al., 1989), on 

various dermatophytes (Janssen et al., 1988), and on some phytopathogenic fungi, e.g. Rhizoctonzd solani, Pythium 

ultimum, Fwarium solani, and Calletotrichum lindemthianunz (Zambonelli et al., 1996).  

 

Recent studies have shown that Thymus species have strong antibacterial, antifungal, antiviral, antiparasitic, 

spasmolytic and antioxidant activities (Stahl-Biskup and Saez, 2002). Aim of the present work was to determine 

the essential oil composition of eastern Moroccan thyme oil composition. These results will allow deduction of 

which components are likely to contribute to the antimicrobial activity and determination of any relationships 

between the components and their antibacterial activity.  

 

Ginger (Zingiber officinale Roscoe) has phenolic compounds such as shogaols, gingerols, sesquiterpenes, 

bisapolene, zingiberene, zingiberol, sesquiphellandrene and curcurmene. The active ingredients in ginger are 

thought to reside in its volatile oils, which comprise approximately 1–3% of its weight (Newall et al., 1996). 
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Ginger’s active ingredients have a variety of physiologic effects. For example, the gingerols have analgesic, 

sedative, antipyretic and antibacterial effects in vitro and in animals (Mascolo et al., 1989). Although an 

intravenous bolus of gingerol had a half-life of 7.23 min in rats (Ding et al., 1991), it is not clear how this relates to 

pharmacokinetics after oral administration in humans. In human aortic endothelial cells, zingerone demonstrated 

significant antioxidant effects on low density lipoproteins (Pearson et al., 1997; Zhou and Xu, 1992). In human 

erythrocyte membranes, ginger extracts inhibited lipid peroxidation by 72% (Sujatha and Srinivas, 1995). In 

addition, in rats fed with a high fat diet, supplementation with ginger provided significant antioxidant effects, 

raising tissue concentrations of superoxide dismutase and catalase and reduced gluatathione (Jeyakumar et al., 

1999). So, this study is concerned with the role of water extracts of thyme and ginger to detoxify the injuries of 

alcohol abuse on liver and brain. 

Z. officinale has been shown to have antimicrobial activity (Habsah et al., 2000 and Srinivasan et al., 2001). 

Ethanolic extract of the rhizomes of Z. officinale showed significant inhibition of growth of both certain Gram-

positive and Gram-negative bacteria. It also displayed antiinflammatory, analgesic, antipyretic and antimicrobial 

activities. The essential oils of Z. officinale showed antimicrobial activity against Gram-positive and Gram negative 

bacteria using the agar diffusion method (Martins et al., 2001). Toxicity studies conducted on Z. officinale, used as 

aphrodisiacs in Arab Medicine showed no toxicity during acute toxicity test. The percent lethality was insignificant 

as compared to the control (Qureshi, 1999). The safety and efficacy of herbal remedies is a concern for many 

people.  

Methanolic extract of the dried powdered ginger rhizome and the isolated constituents, 6-, 8-, 10-gingerol and 6-

shogoal were tested against 19 strains of H. pylori. It inhibited growth of all 19 strains in vitro with a minimum 

inhibitory concentration range of 6.25-50 μg/ml. The crude extract, containing gingerols, inhibited the growth of all 

strains of H. pylori with an MIC range of 0.78 to 12.5 μg /ml and with significant activity against the CagA+ strains 

(Mahady et al., 2003). The extracts of ginger exhibited antibacterial activity against the pathogens S. aureus, S. 

pyogenes, S. pneumoniaeand H. influenzae. The MIC of extracts ranged from 0.0003 μg/ml to 0.7 μg/ml for ginger, 

while MBC ranged from 0.135 μg/ml to 2.04 μg/ml for ginger. Results indicated that extracts of ginger and 

Garcinia kola roots may contain compounds with therapeutic activity (Akoachereet al., 2002). 

Ginger has been widely studied for its pharmacological activities and has been reported to exhibit anti-

inflammatory, antipyretic, hypoglycaemic, antimigraine, antischistosomal, antioxidant, hepatoprotective, diuretic, 

hypocholesterolaemic ( Mascolo et al., 1989; Langner et al., 1998), hypotensive (Ghayur and Gilani, 2005) and 

gastrointestinal prokinetic activities (Ghayur et al., 2006). 

It has been shown that ginger extracts no affect blood lipids, blood sugar and fibrinogen in patients with coronary 

artery disease (Bordia, 1997). Other study brought out a new property of ginger, whereby it neutralizes the altered 

fibrinolytic state induced by fatty meal in healthy individuals (Verma and Bordia, 2001)  

It has been also reported that ginger inhibits platelet aggregation in healthy individuals (Verma et al., 1993) and 

patients with coronary artery disease (Bordia, 1997). The concurrent use of ginger and anticoagulants may result in 

increased risk of bleeding (Kruth et al., 2004). 

 

Materials and Methods 

1- Materials: 

1.1: Plant material: Tow plants were used in this study including ginger rhizomes (Zingiber officinale), Thyme 

leaves (Thymus vulagaris ) were  kindly provided from medicinal and aromatic plants department-Pharmacy and 

Pharmaceutical industries division-National Research Centre, Dokki, Giza 

1.2: Microorganisms and media: 

Eight well identified test microorganisms including (Aspergillus niger, Aspergillus Flavus, Penicillium 

chrysogenum, Escherichia coli, Klebsiella pneumonia, Bacillus subtilis, Staphylococcus aureus and Candida 

Albicans) , were kindly provided from the National Research Centre, Dokki, Cairo, Egypt. 

1.2.1: Preparation of standard bacterial suspensions: according to (Miles and Misra, 1938).  
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1.2.2: Preparation of standard fungal suspensions: The fungal cultures used were maintained on potato dextrose 

agar. (Brantner et al., 1994)  

1.3: Chemicals and reagents: 

(Barium chloride-Tween 20) reagent: This was prepared according to  (Larsen et. al., 1986)  

Lowery reagents: Lowry A: 2% sodium carbonate in 0.IN sodium hydroxide solution.  

Lowry B:  (1% cupric sulphate solution) – (2% sodium potassium tartrate solution). 

Folin-Ciocalteu's Phenol Reagent:  One volume of Folin- Ciocalteu's phenol reagent was diluted with two 

volumes of water before use to determine soluble protein.  

Standard antibiotic discs: Streptomycin (10µg/disc) and erythromycin (15µg/disc) were purchased from 

Bioanalyse company, Ltd., Ankara, Turkey and Griseofulvin (20 mg/ml) from local pharmacy (125 mg/tablet). 

Heparin: (Heparin sodium) this was purchased from SIGMA chemicals Co., U.S.A. 

Hemoclar: (Pentosan sulfuric polyester) it was the commercial product prepared by Clin- Midy Paris and supplied 

by the Nile Co. pharmaceuticals. Cairo, Egypt. 

Plasma: Human plasma was purchased from The Holding Company for Biological Products and Vaccines 

(EGYVAC-VACSERA), El-batal Ahmed Abdel Aziz Street, Dokki, Egypt.  

Calcium chloride solution 2 % (w/v) &  Saline solution 0.9 % (w/v) and Other Chemicals: All chemicals were 

analytical grade – products purchased from Sigma, Mark and BDH companies. 

2: Methods: 

2.1: Biochemical analysis of the mushroom 

2.1.1: Determination of moisture content and ash : was attained according to (A. O. A. C., 1970).  

2.1.2: Determination of total lipids: according to the Method of (A. O. A. C. 1970).  

2.1.3: Analysis of the polymeric carbohydrates:  

2.1.3.1: Acid hydrolysis: Complete acid hydrolysis of the ground samples was carried out according to the 

modified method of (Fischer and Dorfel 1955). 

2.1.3.2: Qualitative examination of the hydrolysis products: This was performed by chromatography of the 

hydrolysates on thin-layer chromatography (TLC) according to (Adachi, 1965) and detection of spots was achieved 

by spraying with an aniline-phthalate reagent (Partridge, 1949).  

2.1.3.3: Quantitative Determination of the Hydrolysis Products: according to the method of (Wilson 1959). 

2.1.5: Determination of total carbohydrates: was determined, after hydrolysis according to (Haug and Larsen, 

1962). The color density was measured at 490 according to (Dubois et al., 1956). 
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2.1.6: Determination of total nitrogen and crude protein: was determined according to the adopting the usual 

micro-Kjeldahl method of (A. O. A. C. 1970). 

2.2: Preparation of organic, methanolic and aqueous extracts: 

2.2.1: Grinding of the selected plant materials. 

2.2.2: Extraction with Methanol according to (Menaga D, 2012) 

2.2.3: Aqueous extraction of defatted plant material: 

2.2.3.1: Extraction with deferent pH [Acidic with HCl at (pH 3), Neutral at (pH 6.6) and Alkaline with (1N) 

NaOH at (pH 12) ]: 5 gm of the ground mushroom sample were extracted successively 3 times at 85°C under reflux 

for 3 hr (1 hr x 3 times) adopting the method of (Jindal and Mukherjee 1970).  

2.3: Analysis of aqueous extracts: This was done using the same methods previously adopted for analysis of the 

plant sample except the protein assay which performed according to the method of (Lowry et al., 1951) .  

2.4: Sulphation of aqueous extracts: achieved adopting the method of (Hussein, 1994)  

2.4.1:  Determination of Sulfate Ester Groups: was done in two following steps: 

2.4.1.1: Cleavage of the Sulfate Ester Groups: by using the method of (Larsen et. al., 1986) 

 2.4.1.2: Turbidimetric Assay of the Liberated Sulfate: Sulfate content of the aforementioned hydrolyzate was 

determined adopting the turbidimetric procedure of (Garrido, 1964) with some modifications  

2.5: Biological activities of aqueous extracts:  

2.5.1:-Anti-coagulation activity: by using the method of (U.S.A., Pharmacopoeia 1960) for the assay of sodium 

heparin . 

2.5.2: Evaluation of Fibrinolytic activity: This was performed by exposing a plasma clot to the effect of an 

aqueous solution according to (U. S. A., Pharmacopeia, 1960).  

2.5.3: Antimicrobial activity in vitro: 

2.5.3.1: Testing for antibacterial activity: The disc agar diffusion method was adopted according to (Kavanagh, 

1972) with some modification to assess the antibacterial activity of the prepared extracts.  

2.5.3.2: Anti-fungal activity: The cup-plate agar diffusion method was adopted according to (Brantner, et. al.,  

1994) to assess the antifungal activity of the prepared extracts. 

2.5.3.2: Anti-viral activity : by two steps: 

 cytotoxicity assay (TC
50

): of the extracts were tested by method (Mossman, 1983) 

 Plaque reduction assay: was carried out according to the method of (Hayden et al., 1980) 

2.5.4: Antioxidant test by DPPH Radical Scavenging Assay according to the method of (Gamez EJ, et al 1998) 

and (Liu L, et al, 2009). 
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2.5.5: Antitumor  activity by using  SRB Cell survival assay: Cell survival will be determined using 

SulphoRhodamine-B (SRB) method as previously described by (Skehan et al., 1990) 

Results and Discussion: 

 
Chemical composition of ginger and thyme. 

The present work was initiated to evaluate the anticoagulation, fibrinolytic, antibacterial and antifungal activities of 

crude aqueous, methanolic extracts and their sulfated extracts  of Ginger rhizomes (Zingiber officinale) and Thyme 

leaves (Thymus vulagaris). The aforementioned plants collected from local market were subjected to the following 

analysis: 

Biochemical evaluation of the investigated medicinal plants  

Table (1): Ash, lipid, total carbohydrates and their monosaccharide constituents of the two investigated plant ( 

mg/100mg) 

Plants Ash Lipid Protein 
Total 

Carbohydrates 

Monosaccharide Composition (w/w %) 

U.A Gal Glu Man Ara Xyl 

T. vulgaris 7.38 8.5 9.56 14.01 0.7 17.2 43.9 8.6 14.4 15.2 

Z. officinale 9.15 5.7 18.32 45.52 1.9 20.9 61.7 6.9 5.6 2.6 

U.A (Uronic acid), Gal (Galactose), Glu (Glucose), Man (Mannose), Arab (Arabinose) and Xyl (Xylose) 

 

The contents of ash, lipids, carbohydrates and protein were measured in gram per 100 gram of dry weight (g/100 g 

dry weight) in ginger and thyme   samples. As can be seen from Table 1 chemical composition of the powdered 

ginger  and thyme samples were characterized by the value of ash (9.15%) which was higher than the 7.64% 

reported by Altman and Marcussen (2001). In addition total lipid of the investigated ginger samples constitute of 

the dry weight of lipids 5.7%. 

In addition to, total carbohydrates of the investigated of ginger samples 45.52% of the dry weight (Table 1). The 

results also indicated that protein represents another constituent of most of the ginger samples were recorded 18.32% 

which was higher than the 12.6% according to Bhat et al. (2010). Also of thyme the results of the value of ash 

(7.38%) reported by (Lee et al., 2004). In addition total lipid of the investigated thyme plant constitute of the dry 

weight of lipids 8.5%. 

In addition to, total carbohydrates of the investigated of thyme plant 14.01% of the dry weight (Table 1). The results 

also indicated that protein represents another constituent of most of thyme plant was recorded 9.56% which was 

higher than the 12.6% according (Lee et al., 2004). 

 

Figure (1): The Chemical composition of  investigated 

plants. 

 

Figure (2): Monosaccharide constituents of acid 

hydrolysis of investigated plant. 
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It has been observed from chromatographic analysis of the acid hydrolysates of investigated plant that presence 

of glucuronic acid, galactose, glucose, mannose, arabinose and xylose in different value.  

1.2. Biochemical composition of aqueous and methanolic extracts of thyme "Thymus vulgaris". 

It can be seen that Table (2) and Figure (3) showed a wide range of variation in the yield of the investigated 

aqueous extracts. The highest value in aqueous extract was recorded in neutral extract of (42.2%) and lowest in 

acidic extract (10.1%). In addition, determination of highest sulphate content in aqueous extract was recorded 

in acidic extract (12.7%) and lowest in alkaline extract (8.6%). Another variation was also observed in the 

soluble-protein content the studied thyme extract. Thus, the percentages of protein varied in aqueous extract 

from (47.5%) in acidic extract to (35.7%) in neutral extract. Also the in aqueous extract the highest value of 

total carbohydrate contents of (38.2%) in alkaline extract and lowest in neutral extract (31.5%). 

Table (2): Yield, total carbohydrates, protein, sulphate content and monosaccharide constituents of aqueous 

and methanolic extracts of thyme "Thymus vulgaris. 

Extract Yield 
Sulfate 

content 
Protein 

Total 

Carbohydrates 

Monosaccharide Composition (w/w %) 

U.A Gal Glu Man Ara. Xyl 

T-1 10.1 12.7 47.5 34.7 1.2 16.2 45.4 7.7 24.9 4.6 

T-2 42.2 10.2 35.7 31.5 1.3 15.4 49.2 6.6 23.2 4.3 

T-3 19.5 8.6 42.1 38.2 1.5 14.6 49.9 5.7 21.8 6.5 

T-4 29.3 9.8 40.7 32.9 1.6 17.1 47.3 6.4 22.7 4.9 

T-1 (Acidic), T-2 (Neutral), T-3 (Alkaline), T-4 (Methanolic) extract of Thymus vulgaris, U.A (Uronic acid), Gal (Galactose), Glu (Glucose), Man (Mannose), Ara (Arabinose) and Xyl (xylose). 

It has been observed from Table (2) and Figure (4) showed chromatographic analysis of the acid hydrolysates 

of various thyme aqueous extracts that presence of glucuronic acid, galactose, glucose, mannose, arabinose and 

xylose in different value.  

Figure (3): Yield, total carbohydrates, protein and 

sulphate content of Thyme (Thymus vulgaris) in 

aqueous and methanolic   extracts. 

 

Figure (4): Monosaccharide constituents of acid 

hydrolysis of (Thymus vulgaris) aqueous and 

methanolic  extracts. 

 

Table (3) and Figure (5) showed a wide range of variation in the yield of the investigated aqueous extracts. The 

highest value in sulfated extract highest yield obtained from alkaline extract of (63.6%) and lowest of (18.8%) 

in methanolic extract. In addition, determination of highest sulphate content in in acidic extract of (45.9%) and 

lowest in neutral extract of (35.5%). Another variation was also observed varied from (45.9%) in acidic to 

(35.5%) in neutral. And the highest value of total carbohydrate contents of (39.4%) in alkaline extract and 

lowest value recorded in neutral extract of (30.3%). 
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Table (3): Yield, total carbohydrates, protein, sulphate content and monosaccharide constituents of chemically 

modified (sulfated) aqueous and methanolic  extracts of Thymus vulgaris in (mg/100mg) 

Extract Yield 
Sulfate 

content 
Protein 

Total 

Carbohydrates 

Monosaccharide Composition (w/w %) 

U.A Gal Glu Man Ara. Xyl 

ST-1 25.2 37.2 45.9 33.5 1.3 16.6 45.9 7.4 24.7 4.1 

ST-2 35.5 41.4 35.5 30.3 1.4 15.8 49.7 6.5 21.8 4.8 

ST-3 63.6 33.6 41.9 39.4 1.1 14.8 50.4 5.6 21.6 6.5 

ST-4 18.8 35.9 39.8 35.8 1.5 18.7 47.8 8.5 19.8 3.7 

ST-1 (Sulphated acidic), ST-2 (Sulphated neutral), ST-3 (Sulphated alkaline), ST-4 (Sulphated methanolic) extract of Thymus vulgaris, U.A (Uronic acid), Gal (Galactose), Glu 

(Glucose), Man (Mannose), Ara (Arabinose) and Xyl (xylose). 

 

Figure (5): Yield, total carbohydrates, protein and 

sulphate content of Thyme (Thymus vulgaris) in aqueous 

extracts. 

 

Figure (6): Monosaccharide constituents of acid 

hydrolysis of (Thymus vulgaris) aqueous extracts. 
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Z-3 24.5 3.6 23.7 43.5 1.3 20.7 47.0 8.2 18.7 4.1 

Z-4 38.4 3.9 39.8 42.8 0.8 17.5 48.4 13.6 16.3 3.4 
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In Table (4) and Figure (7) results showed a variation in the yield of the investigated extract Z. officinale in the 

aqueous extract highest value was recorded in methanolic extract of (38.4%) and lowest in acidic extract (17.1%). 

On the other hand, the highest sulfate content was recorded in neutral extract (4.3%) and lowest in alkaline extract 

(3.6%). Noteworthy, highest soluble-protein values were recorded of (39.8%) in methanolic extract and lowest in 

acidic extract of (22.9%). And also determination of total carbohydrate contents showed a variation in the 

proportions of this constituent highest value was recorded (43.5%) in alkaline extract and lowest in acidic extract 

(32.8%). 

Figure (7): Yield, total carbohydrates, protein and sulphat 

content of Z. officinale in crude aqueous and methanolic 

extracts. 

 

Figure (8): Monosaccharide constituents of acid 

hydrolysis of Z. officinale in crude aqueous and 

methanolic extracts. 

 

As seen in the Table (4) and Figure (8) chromatographic analysis of the acid hydrolysates of the acid 

hydrolysates of various thyme aqueous extracts that presence of glucuronic acid, galactose, glucose, mannose, 

arabinose and xylose in different value.  

Table (5): Yield, total carbohydrates, protein, sulphate content and monosaccharide constituents of chemically 

modified (sulfated) aqueous and methanolic extracts ginger (Zingiber officinale) (mg/100mg). 

Extract Yield 
Sulfate 

content 
Protein 

Total 

Carbohydrates 

Monosaccharide Composition (w/w %) 

U.A Gal Glu 
Ma

n 
Ara. Xyl 

SZ-1 20.8 44.2 21.1 29.4 1.2 11.5 51.4 12.3 19.9 3.7 

SZ-2 17.4 41.9 35.4 32.8 1.4 15.8 49.0 9.8 19.2 4.8 

SZ-3 58.3 49.6 21.6 41.2 1.0 19.1 47.5 8.0 18.5 5.9 

SZ-4 16.8 42.8 26.9 35.8 1.5 11.0 51.1 12.6 20.3 3.5 

SZ-1 (Sulphated acidic), SZ-2 (Sulphated neutral), SZ-3 (Sulphated alkaline), SZ-4 (Sulphated methanolic) 

extract of Zingiber officinale, U.A (Uronic acid), Gal (Galactose), Glu (Glucose), Man (Mannose), Ara 

(Arabinose) and Xyl (xylose 
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Figure (9): Yield, total carbohydrates, protein and sulphat 

content of Z. officinale in aqueous sulfated and methanolic 

extracts. 

 

Figure (10): Monosaccharide constituents of acid 

hydrolysis of Z. officinale in aqueous and methanolic 

extracts. 

 
Chromatographic analysis of the acid hydrolysates of chemically modified ginger extracts as show in Table (5) 

and Figure (10) revealed the presence of glucuronic acid, galactose, glucose, mannose, arabinose and xylose.  

Biological activities: 

A part of the present work has been devoted to evaluate the (anticoagulant, fibrinolytic, antimicrobial, antioxidant, 

antitumor and antiviral activities) of the aqueous and methanolic extracts from thyme leaves “Thymus vulagaris” 

and ginger rhizomes “Zingiber officinale" 

1. Testing aqueous extracts for its anticoagulation activity in vitro: 

Table (6): The anticoagulation activity of aqueous extracts of tested plants and their sulphated aqueous 

extracts against human plasma (min) 

Extracts 

Clotting Time (min) 

Concentrations of extracts (µg /ml) 

cont. 2000 1000 500 200 100 50 25 

T-1 5 90 25 --- --- --- --- --- 

T-2 5 70 15 --- --- --- --- --- 

T-3 5 65 10 --- --- --- --- --- 

T-4 5 70 12 --- --- --- --- --- 

ST-1 5 > 600 > 600 > 600 > 600 70 25 --- 

ST-2 5 > 600 > 600 > 600 > 600 60 20 --- 

ST-3 5 > 600 > 600 > 600 > 600 55 15 --- 

ST-4 5 120 45 13 --- --- --- --- 

Z-1 5 30 --- --- --- --- --- --- 

Z-2 5 20 --- --- --- --- --- --- 

Z-3 5 45 8 --- --- --- --- --- 

Z-4 5 60 15 --- --- --- --- --- 

SZ-1 5 > 600 > 600 > 600 > 600 110 35 10 

SZ-2 5 > 600 > 600 > 600 > 600 > 600 85 20 

ZS-3 5 > 600 > 600 > 600 > 600 > 600 180 40 

ZS-4 5 110 35 8 --- --- --- --- 
(T-1, T-2, T-3, T-4, TA-1, ST-2, ST-3 and ST-4) acidic, neutral, alkaline, methanolic and its sulfated extract of Thymus vulagaris respectively and (Z-1, Z-2, Z-3, Z-4, SZ-1, SZ-2, SZ-3 and SZ-

4) acidic, neutral, alkaline, methanolic and its sulfated extract of Zingiber officinale respectively 

Briefly, the obtained results in Table (6) could be revealed that most of the studied all aqueous extracts (T-1, T-2, T-

3, T-4, Z-1, Z-2, Z-3 and Z-4) have no anticoagulation activities or weak anticoagulation activities comparable to 

that of standard preparation of heparin sodium. But on other hand results indicated that sulphated aqueous extracts 

have activities. The highest clotting times were found by using sulphated acidic extract (SZ-1),  sulphated neutral 

extract  (SZ-2) and sulphated alkaline extract (ZS-3) of Zingiber officinale at concentration of 25µg/ml and the 

lowest clotting time were reported by alkaline aqueous extract of Zingiber officinale at concentration of (1000 

µg/ml). It has been also reported that ginger inhibits platelet aggregation in healthy individuals (Verma, 1993).  
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From these data, It was concluded that addition of sulphate group into the extracts enhance anticoagulation 

activities. However the obtained results are in parallel to that obtained by Akoachere et al., (2002). Any way we can 

concluded from these data, that addition of sulphate group into the extracts enhances anticoagulation activities 

however the obtained results are in parallel to that obtained by (Akoachere et al., 2002). 
 

 

2. Testing of aqueous extracts for its fibrinolytic activity in vitro.  

As part of our interest in this study was to evaluate various aqueous and methanolic extracts and their corresponding 

sulphates against fibrinolytic activity compared with standard fibrinolytic, Hemoclar drug (Pentosan sulfuric 

polyester, product of Clin Midy. Paris). 

From the results in Table (7) that the sulfated acidic, sulfated neutral and sulfated alkaline extract of T. vulagaris 

and sulfated neutral, alkaline extract , sulfated alkaline and methanolic extract of Z. officinale exhibited fibrinolytic 

activities equivalent to double of the same amount of standard "Hemoclar" preparation at concentration of (2000 

µg/ml). On the other hand, the acidic, sulfated acidic extract of Z. officinale show fibrinolytic activities about of the 

same amount of standard "Hemoclar" preparation. In addition, the natural and methanolic extract of Z. officinale 

exhibited fibrinolytic activities equivalent to about half that of standard "Hemoclar" preparation at same 

concentration (2000 µg/ml). The data recorded in Table (11) show that original aqueous extracts have no 

fibrinolytic activity while the chemically modified extracts have high fibrinolytic activities. Fortunately the obtained 

results are in agreed with many authors as Mascolo et al., (1998) and Langner et al., (1998). 

Finally, we can conclude that fibrinolytic activities of the modified (Sulphated) products revealed high fibrinolytic 

activity but, there is no activity of the original extracts. Also these results considered as initial steps in the way of 

using medicinal plants as a sources of cheap natural sources for the production of substances that have anti-

microbial activity , anti-coagulation and fibrinolytic drugs to our knowledge, this is the first report investigating the 

fibrinolytic activities of isolated ginger rhizome extracts. 

Table (7): Fibrinolytic activities of aqueous extracts of tested plants and their corresponding chemically 

modified extracts of the selected plants (2000 µg/ml) 

Extracts 

Fibrinolytic activity (2000 µg/ml) 

aqueous extract Modified extract 

T. vulagaris 

Acidic +2 +8 

Neutral +1 +7 

Alkaline +3 +7 

Methanolic -- +1 

Z. officinale 

Acidic +4 +6 

Neutral +3 +7 

Alkaline +8 +9 

Methanolic +3 +7 

Standard (Hemoclar) +4 

Lysis of plasma clot using standard Hemoclar ((2000µg/ml): 4(+)., 

(+9): Lysis of more than 90 % of plasma clot,    (+8): Lysis of more than 80 % of plasma clot 
(+7): Lysis of more than 70 % of plasma clot,    (+6): Lysis of more than 60 % of plasma clot, 

(+5): Lysis of more than 50 % of plasma clot,    (+4): Lysis of more than 40 % of plasma clot, 
(+3): Lysis of more than 30 % of plasma clot,     (+2): Lysis of more than 20 % of plasma clot, 

(+1): Lysis of more than 10 % of plasma clot,        (---): not Lysis of plasma clot 

3. Antimicrobial activity In vitro.  

3.1. Testing of aqueous extracts for Antibacterial activity: 
Results obtained in the present study relieved the tested four medicinal plants aqueous extracts and their 

corresponding sulphate derivatives posses potential antibacterial activity against Gram-positive (B. subtilis and 

S. aureus) and the Gram-negative (E. coli and K. pneumonia) organisms  

Results in Table (8) are variable in its antimicrobial activity the high activity show in acidic extract of ginger 

(23 mm) against B.subtilis  and against K.pneumonia (26mm). Any way the obtained results was parallel with 

that obtained by Martins et al. (2001).  
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Table (8): The Antibacterial activity of aqueous, methanolic extracts and corresponding chemically modified 

extracts (mm): 

Extracts 

(20 mg/ml 

Diameter of inhibition zone (mm 

Control Gram positive Gram Negative 

solvent Streptom B.subtilis S.aureus E.coli K.pneumonia 

T-1 -- 22 13 14 12 14 

T-2 -- 20 19 16 -- 22 

T-3 -- 19 9 19 7 8 

T-4 -- 18 10 10 8 -- 

ST-1 -- 20 -- 13 15 -- 

ST-2 -- 21 15 11 9 -- 

ST-3 -- 18 10 16 -- 9 

ST-4 -- 15 10 13 14 7 

Z-1 -- 17 23 -- -- 26 

Z-2 -- 18 -- -- -- 11 

Z-3 -- 20 -- 8 -- -- 

Z-4 -- 19 14 -- 15 9 

SZ-1 -- 21 -- -- 10 -- 

SZ-2 -- 20 -- 11 -- -- 

ZS-3 -- 17 -- 11 -- 15 

ZS-4 -- 15 16 11 -- -- 
(T-1, T-2, T-3, T-4, TA-1, ST-2, ST-3 and ST-4) acidic, neutral, alkaline, methanolic and its sulfated extract of Thymus vulagaris respectively and (Z-1, Z-2, Z-3, Z-4, SZ-1, SZ-2, SZ-3 and SZ-

4) acidic, neutral, alkaline, methanolic and its sulfated extract of Zingiber officinale respectively and (Streptom) Streptomycin. 

 

3.2. Testing of aqueous extracts for its Antifungal activity: 

Table (9): The Antifungal activity of aqueous,methanolic  extracts and corresponding chemically modified extracts (mm). 

Extracts 

(20 

mg/ml 

Diameter of inhibition zone (mm 

Control Organisms 

solvent Griseo C.albicans A.niger A.flavus p.chrysogenum 

T-1 -- 18 23 18 13 -- 

T-2 -- 17 11 14 9 -- 

T-3 -- 17 -- -- -- 7 

T-4 -- 18 -- 17 -- -- 

ST-1 -- 16 -- -- -- 7 

ST-2 -- 18 10 -- 9 -- 

ST-3 -- 17 -- -- -- 6 

ST-4 -- 16 -- 13 -- -- 

Z-1 -- 17 12 18 -- 7 

Z-2 -- 18 16 -- -- 10 

Z-3 -- 17 -- 8 -- -- 

Z-4 -- 18 -- -- 8 -- 

SZ-1 -- 18 -- 15 -- -- 

SZ-2 -- 17 8 -- 11 -- 

ZS-3 -- 17 -- 10 -- -- 

ZS-4 -- 16 10 -- 8 -- 
(T-1, T-2, T-3, T-4, TA-1, ST-2, ST-3 and ST-4) acidic, neutral, alkaline, methanolic and its sulfated extract of Thymus vulagaris respectively and (Z-1, Z-2, Z-3, Z-4, SZ-1, SZ-2, SZ-3 and SZ-

4) acidic, neutral, alkaline, methanolic and its sulfated extract of Zingiber officinale respectively and (Griseo) Griseofulvin 

 



ISSN 2320-5407                          International Journal of Advanced Research (2015), Volume 3, Issue 9, 1285- 1305 

1297 

 

Antifungal activity of aqueous and methanolic extracts their corresponding chemically modified extracts showed 

significant activity when compared with Griseofulvin as standard antifungal agent (Table9) Highly activity 

recognized in acidic aqueous extracts of T. vulagaris (23 mm) against C. albicans and lowly activity recognized in 

modified alkaline aqueous extracts of T. vulagaris in the same concentration of extracts in 20 mg /ml. However, the 

obtained results was also in agree with many authors as they indicated that extracts of ginger plant may contain 

compounds with therapeutic activity (Akoachere et al., 2002). 

that the sulphation process improve the antifungal activity of acidic and neutral extracts of ginger rhizomes, since 

both extracts (SZ-1 and SZ-2) have high antifungal activity against A. niger compared with their corresponding 

native extracts.  

3.3.   Testing of extracts and its sulfated extracts for its Antiviral activity Results:  

Table (10): Antiviral activity measured using Plaque reduction assay of H5N1 influenza virus 

Extracts Conc.μg/μl  Initial viral count Viral count (PFU/ml) % of  Inhibition 

T-1 
50   

0.71 X 10
10

 
0.63 X 10

10
 11 

100 0.60 X 10
10

 15 

T-2 
50   

0.71 X 10
10

 
0.62 X 10

10
 13 

100 0.39 X 10
10

 45 

T-3 
50   

0.58 X 10
10

 
0.58 X 10

10
 0 

100 0.39 X 10
10

 33 

T-4 
50   

0.58 X 10
10

 
0.46 X 10

10
 21 

100 0.29 X 10
10

 50 

ST-1 
50   

0.83 X 10
10

 
0.71 X 10

10
 14 

100 0.58 X 10
10

 30 

ST-2 
50   

0.83 X 10
10

 
0.78 X 10

10
 6 

100 0.70 X 10
10

 16 

ST-3 
50   

0.70 X 10
10

 
0.71 X 10

10
 0 

100 0.71 X 10
10

 0 

ST-4 
50   

0.70 X 10
10

 
0.68 X 10

10
 3 

100 0.64 X 10
10

 8.5 

Z-1 
50   

0.74 X 10
10

 
0.74 X 10

10
 0 

100 0.74 X 10
10

 0 

Z-2 
50   

0.74 X 10
10

 
0.74 X 10

10
 0 

100 0.74 X 10
10

 0 

Z-3 
50   

0.55 X 10
10

 
0.55 X 10

10
 0 

100 0.55 X 10
10

 0 

Z-4 
50   

0.50 X 10
10

 
0.40 X 10

10
 20 

100 0.40 X 10
10

 20 

SZ-1 
50   

0.91 X 10
10

 
0.53 X 10

10
 42 

100 0.51 X 10
10

 44 

SZ-2 
50   

0.91 X 10
10

 
0.55 X 10

10
 39.5 

100 0.54 X 10
10

 40.6 

SZ-3 
50   

0.70 X 10
10

 
0. 70 X 10

10
 0 

100 0. 40 X 10
10

 43 

SZ-4 
50   

0.70 X 10
10

 
0.70 X 10

10
 0 

100 0.70 X 10
10

 0 

The samples show from very weak to moderate activity against M7217B H5N1 influenza virus and result varied and 

ranged from (0%) to the highest value at inhibition (50%) in (T-4) Methanolic aqueous extract of T. vulagaris. 

            

4.   Testing of aqueous and methanolic extracts and its sulfated extracts for its Antioxidant activity 

An antioxidant is a molecule that inhibits the oxidation of other molecules. Antioxidants are widely used in 

dietary supplements and have been investigated for the prevention of diseases such as cancer, coronary heart disease 

and even altitude sickness.Although. Antioxidants also have many industrial uses, such as preservatives in food and 

cosmetics and to prevent the degradation of rubber and gasoline.  
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Table(11) Antioxidant activities of aqueous and methanolic extracts and its modified (sulfated) extracts. 

Extracts 

Antioxidant activities 

aqueous extract Modified extract 

T. vulagaris 

Acidic 38.91 39.36 

Neutral 32.83 38.94 

Alkaline 35.16 36.58 

Methanolic 29.92 30.94 

Z. officinale 

Acidic 38.95 39.97 

Neutral 37.56 39.78 

Alkaline 32.78 36.88 

Methanolic 38.95 42.56 

Standard 
Rutin 62.27 

Vitamin C 61.33 

Antioxidant activities of samples compared with Rutin and Vitamin C. 

Table (11) shows that antioxidant materials in comparison with Rutin and vitamin C as references. 

According to the results obtained the antioxidant activity of sulfated cellulose depends upon the degree of 

substitution of sulfated groups. In the future, maybe we can use sulfated investigated plants as antioxidant materials 

in drug production or in human food matching with (Grigore et al., (2010). 

 

5:  Testing of aqueous and methanolic extracts for its Antitumor test: 

(Table 12): Testing of extracts and its sulfated extracts for its Antitumor test to HEPG-2 Cells  Table (12) (liver 

Cancer) 

Extracts 

IC50 (µg/ml) 

aqueous extract Modified extract 

T. vulagaris 

Acidic 55.0267 3.5997 

Neutral 26.6479 13.076 

Alkaline 19.5085 99.9364 

Methanolic 3.0738 26.6604 

Z. officinale 

Acidic 20.9316 22.4621 

Neutral 11.1237 13.8522 

Alkaline 14.8476 0.0942 

Methanolic 22.4621 120.1218 

Standard (Doxorubicin) 3.0738 

IC50 meaning (concentration inhibiting 50% of the growth) the results in Table (12) are variable in its 

antimicrobial activity the lowest IC50 show in sulfated alkaline aqueous extracts of Z. officinale (0.0942µg/ml) 

and the highest IC50 show in sulfated methanolic aqueous extracts of Z. officinale (120.1218µg/ml). 

 

 



ISSN 2320-5407                          International Journal of Advanced Research (2015), Volume 3, Issue 9, 1285- 1305 

1299 

 

References 

A. O. A. C, (1970). Official methods of analysis of the association of official agricultural cheinists. 11
th

 ed. 

Washington, D.C. 

Adachi S, (1965). Spectrophotometric determination of lactulose with methylamine. Anal Chem 37,896-898. 

Ajith, T.A. and Janardhanan, K.K. (2003). Cytotoxic and antitumor activities of a polypore macrofungus 

Phellinus rimosus (Berk) Pilat, J. Ethnopharmacol. 84, 157-162. 

Ajith, T.A., Janardhanan, K.K. (2007). Indian Medicinal Mushrooms as a Source of Antioxidant and Antitumor 

Agents. J. Clin. Biochem. Nutr., 40, 157-162. 

Akoachere, J. F., R. N. Ndip, E. B. Chenwi, L. M. Ndip, T. E. Njock, and D. N. Anong. (2002): Antibacterial 

effect of Zingiber officinale and Garcinia kola on respiratory tract pathogens. East Afr. Med. J. 79:588-

592. 

Bala N, Aitken EAB, Fechner N, Cusack A. and Steadman KJ. (2011). Evaluation of antibacterial activity of 

Australian basidiomycetous macrofungi using a highthroughput 96-well plate assay. Pharm Biol; 1–9. 

Barros, L., Baptista, P., Correia, D. M., Morais, J. S., & Ferreira, I. C. F. R. (2007b). Effects of conservation 

treatment and cooking on the chemical composition and antioxidant activity of Portuguese wild edible 

mushrooms. Journal of Agricultural and Food Chemistry, 55, 4781–4788. 

Borchers A, Keen CL, Gershwin ME, (2004). Mushrooms, tumors, and immunity: an update. Exp Biol Med; 229: 

393-406. 

Bordia A, Verma SK and Srivastava KC. (1997): Effect of ginger (Zingiber officinale) and fenugreek (Trigonella 

foenumgraecum) on blood lipids, blood sugar and platelet aggregation in patients with coronary artery 

disease. Prost Leuk Essen Fattyacids; 56:378-384. 

Brantner A., Pfeiffer K.P. and Brantner H. (1994): Applicability of diffusion methods required by the 

pharmacopoeias for testing antibacterial activity of natural compounds. Pharmazie 49 (7) 512-516. 

Brantner A., Pfeiffer K.P. and Brantner H. (1994): Applicability of diffusion methods required by the 

pharmacopoeias for testing antibacterial activity of natural compounds. Pharmazie 49 (7) 512-516. 

Chen, S., Oh, S.-R., Phung, S., Hur, G., Ye, J.J., Kwok, S.L., Shrode, G.E., Belury, M., Adams, L.S., Williams, 

D., (2006). Anti-aromatase activity of Phytochemicals in White Button Mushrooms (Agaricus bisporus). 

J. Cancer Res. Clin. 66, 12026– 12034. 

Cheung LM, Cheung PCK and Ooi VEC.( 2003). Food Chem ;81:249 55. 

Chihara G.( 1992). Immunopharmacology of lentinan, a polysaccharide isolated from Lentinus edodes: its 

application as a host defense potentiator. Int J Orient Med;17:55–77. 

Conner, D. E., & Beuchat, L. R. (1984): Effects of essential oils from plants on growth of food spoilage yeasts. 

Journal of Food Science, 49, 429–434. 

Dubois, M; Gilles, K.A; Hamilton, J.K; Rebers, P.A. and Smith, F. (1956). Colourimetric methods for 

determination of sugars and related substances. Analyt. Chem., 28, 350-356. 



ISSN 2320-5407                          International Journal of Advanced Research (2015), Volume 3, Issue 9, 1285- 1305 

1300 

 

Dulger, B., Ergul, C.C. and Gucin, F. (2002). Antimicrobial activity of the macrofungus Lepista nuda. Fitoterapia , 

73: 695 697 

Erats A., Boga M.,Yilmaz M. A., yasil Y., Tel G.  

Fan M., and Chen, J.  (2001): Studies on antimicrobial activity of extracts from thyme. Wei Sheng Wu Xue Bao. 41, 

499-504. 

Farag, R.S., Daw, Z.Y. and Abo-Raya, S.H. (1989): Inluence of some spice essential oils on Aspergillus 

parasiticus growth and production of aflatoxins in a synthetic medium. J. Food Prot., 54, 74-76. 

Fischer, F.G. and Dörfel, H. (1955): Die Polyauronsäuren der Braunalgen. Hoppe-Seyler`s Z. Pysiol. Chem., 302, 

186-203. 

Friedman M., Henika P. R., and Mandrell R. E., (2002): Bactericidal activities of plant essential oils and some of 

their isolated constituents against Campylobacter jejuni, Escherichia coli, Listeria monocytogenes, and 

Salmonella enterica. J. Food Prot. 65:1545-1560. 

Gamez EJ, Luyengi L, Lee SK, Zhou LF, Frog HH, Kinghorn AD., (1998), Antioxidant flavonoid glycosides 

from Daphniphyllum calycinum. Journal of Natural Products.; 61: 706-708.  

Garrido, M.L., (1964). Determination of periodic acid in the presence of iodic acid. J. Pharm. Chem. 17, 107-113. 

Gezer, K., Duru, E., Kivrak, Turkaglu, A., Mercan, N., Turkoglu, H., Gukan, S. (2006). Free radical 

Scavenging capacity and antimicrobial activity of Wild Edible mushroom from Turkey. Afr. J. 

Biotechnol., 5(20): 1924 1928. 

Ghayur, M. N., & Gilani, A. H. (2005): Ginger lowers blood pressure through blockade of voltage-dependent 

calcium channels. Journal of Cardiovascular Pharmacology, 45(1), 74-80. 

Ghayur, M. N., Gilani, A. H., Afridi, M. B., & Houghton, P. J. (2006). Cardiovascular effects of ginger aqueous 

extract and its phenolic constituents are mediated through multiple pathways. Vascular Pharmacology, 

43(4) 234-241. 

Gonçalves O, Pereira R, Gonçalves F, Mendo S, Coimbra MA, Rocha SM.(2011). Evaluation of the 

mutagenicity of sesquiterpenic compounds and their influence on the susceptibility towards antibiotics of 

two clinically relevant bacterial strains. Mutat Res; 723: 18–25. 

GRIGORE1 A., PARASCHIV1 INA, COLCERU-MIHUL1 S., BUBUEANU1 C., DRAGHICI1 E., ICHIM2 

M. (2010). Chemical composition and antioxidant activity of Thymus vulgaris L. volatile oil obtained by 

two different methods; Romanian Biotechnological Letters Vol. 15, No. 4. 

Habsah, M., M. Amran, M. M. Mackeen, N. H. Lajis, H. Kikuzaki, N. Nakatani, A. A. Rahman, and A. M. Ali 

Ghafar. (2000). Screening of Zingiberaceae extracts for antimicrobial and antioxidant activities. J. 

Ethnopharmacol. 72:403-410. 

Hammer K. A., Carson C. F., and Riley T. V., (1999): Antimicrobial activity of essential oils and other plant 

extracts. J. Appl. Microbiol. 86:985-990. 

Haug, A. and Larsen, B. (1962). Quantitative determination of uronic acid composition of alginates. Acta Chem. 

Scan., 16, 1908-18. 



ISSN 2320-5407                          International Journal of Advanced Research (2015), Volume 3, Issue 9, 1285- 1305 

1301 

 

Hayden, F.G., Cote, K.M., Douglas, R.G., (1980). Plaque inhibition assay for drug susceptibility testing of 

influenza viruses. Antimicrob. Agents Chemother; 17, 865–870. 

Hirasawa, M. Shoujii, N., Neta, T., Fukushima, K. and Takada. K. (1999): Three kinds of antibacterial 

substances from Lentinus edodes (Berk.) Sing. (Shitake, and edible mushroom. Int. J. of Ant. Agents 11, 

151-157.  

Hussein, M.M. (1994). Method for preparation of pentosan sulfuric polyester: A fibrinolytic agent, Egypt. Patent No 

19381 August Co 8G 63100, A61K 9100. 

Ikekawa T, (2001). Beneficial effects of edible and medicinal mushrooms on health care. Int J Med Mushrooms. 

3:291–8. 

Ismaiel, A. and Pierson, M.D. (1990): Inhibition of growth and germination of C. botulinunz 33A, 40B, and 1623E 

by essential oil of spices. 1. FoodSci., 55, 1676-1678. 

J. Lee, J.H. Hong and J.D. Kim., (2013) “The antioxidant properties of solid-culture extracts of basidiomycetous 

fungi,” Journal of General and Applied Microbiology, vol. 59, no. 4, pp. 279–285. 

Janssen, A.M., Scheffer, J.J.C., Parhan-van Atten, A.W. and Baerheim Svendsen, A. (1988): Screening of some 

essential oils for their activities on dermatophytes. Pharm. Weekbl. Sci., 10, 277-280. 

Jeong, S.C., Jeong, Y.T., Yang, B.K., Islam, R., Koyyalamudi, S.R., Pang, G., Cho, K.Y., Song, C.H., (2010). 

White button mushroom (Agaricus bisporus) lowers blood glucose and cholesterol levels in diabetic and 

hypercholesterolemic rats. Nutr. Res. 30, 49–56. 

Jindal, V.K and Mukherjee, S. (1970). Structure of alkali-soluble polysaccharide from Phoenix dactylifera seeds. 

Indian J. Chem., 8, 417-419. 

Jose N, Janardhanan KK.( 2004) Phytother Res; 18:43–6. 

Juven B. J., Kanner J., Schved  F., and Weisslowicz H.,  (1994): Factors that interact with the antibacterial action 

of thyme essential oil and its active constituents. J. Appl. Bacteriol. 76:626-631. 

Kalač P.(2009). Chemical composition and nutritional value of European species of wild growing mushrooms: A 

review. Food Chem. ; 113: 9–16. 

Karaman, Y., Bin, S.A., Gu, F., lluce, M., Gutcuo, Sengu, H.l.M., Ad gu, Z.A. (2003). Antimicrobial activity of 

aqueous and methanol extracts of Juniperus oxycedrus L. J. Ethnopharmacol., 85: 213 235. 

Kavanagh, F. (1972). Analytical Microbiology. F. Kavanagh (ED), VOLII, Academic press, New York, and 

London, P: 11. 

Khohno K, Miyake M, Sano O, Osamu S, Tanaka-Kataoka M and Yamamoto S. (2008). Biol Pharm Bull  

;31:1938–45. 

Komura, D.L., Carbonero, E.R., Gracher, A.H.P., Baggio, C.H., Freitas, C.S., Marcon, R., Santos, A.R.S., 

Gorin, P.A.J. and Iacomini, M., (2010). Structure of Agaricus spp. fucogalactans and their anti-

inflammatory and antinociceptive properties. Bioresour. Technol. 101, 6192–6199. 

Kruth P, Brosi E, and Fux R (2004): Ginger-associated overanticoagulation by phenprocoumon. Ann 

Pharmacother; 38: 257-60.  



ISSN 2320-5407                          International Journal of Advanced Research (2015), Volume 3, Issue 9, 1285- 1305 

1302 

 

Langner, E.; Greifenberg, S.; Gruenwald, J. (1998) Ginger: history and use. Adv Ther 15:25–44. 

Larsen, S., R. Reilinger, and L. Brown, (1986). Evidence of ongoing crustal deformation related to magmatic 

activity near Socorro, New Mexico, J. Geophys. Res., 91, 6283-6293. 

Larsen, S., R. Reilinger, and L. Brown, (1986): Evidence of ongoing crustal deformation related to magmatic 

activity near Socorro, New Mexico, J. Geophys. Res., 91, 6283-6293. 

Liu L, Sun Y, Laura T, Liang X, Ye H and Zeng X. (2009). Determination of polyphenolic content and 

antioxidant activity of kudingcha made from Ilex kudingcha C.J. Tseng. Food Chemstry., 112: 35–41.  

Loganathan K. Jagadish, V. Venkata krishnan, R. Shenbhagaraman, and V. Kaviyarasan, (2009). Comparitive 

study on the antioxidant, anticancer and antimicrobial property of Agaricus bisporus (J. E. Lange) Imbach 

before and after boiling., African Journal of Biotechnology Vol. 8 (4), pp. 654-661. 

Lowry, O.H; Resebrough, N.T; Farr, A.L; and Randall, R.J. (1951). Protein measurement with the Folin-phenol 

reagent J. Biol. Chem., 193, 265-75. 

Mahady, G. B., S. L. Pendland, G. S. Yun, Z. Z. Lu, and A. Stoia. (2003). Ginger (Zingiber officinale Roscoe) 

and the gingerols inhibit the growth of Cag A+ strains of Helicobacter pylori. Anticancer Res. 23:3699-

3702. 

María Elena Valverde, Talía Hernández-Pérez, and Octavio Paredes-López. (2015). Edible Mushrooms: 

Improving Human Health and Promoting Quality Life. International Journal of Microbiology., Article ID 

376387, 14 pages. 

Martins, A. P., L. Salgueiro, M. J. Goncalves, A. P. da Cunha, R. Vila, S. Canigueral, V. Mazzoni, F. Tomi, J. 

and A. Casanova. (2001). Essential oil composition and antimicrobial activity of three Zingiberaceae 

from S.Tome e Principe. Planta Med. 67:580-584. 

Mascolo, N., R. Jain, S. C. Jain, and F. Capasso. (1989). Ethnopharmacologic investigation of ginger (Zingiber 

officinale). J. Ethnopharmacol. 27:129-140. 

Menaga D, Mahalingam PU, Rajakumar S, Ayyasamy PM. (2012). Evaluation of phytochemical characteristics 

and antimicrobial activity of Pleurotus florida mushroom. Asian J Pharm Clin Res; 5 (Suppl 4): 102-6. 

Mercan, N., Duru, M.E., Türkolu, A., Gezer, K., Kivrak, Türkolu, H. (2006). Antioxidant and Antimicrobial 

properties of ethanolic extract from Lepista nuda (Bull.) Cooke., Ann. Microbiol., 56(4): 339 344. 

Miles, A.A. and Misra, S.S. (1938). Estimation of bacterial power of blood . J.Hyg. 38, 732. 

Miles, A.A. and Misra, S.S. (1938). Estimation of bacterial power of blood . J.Hyg. 38, 732. 

Miyazawa N, Okazaki M and Ohga S., ( 2008), J Oleo Sci; 57:675–81. 

Moradali, M.F., Mostafavi, H., Ghods, S., Hedjaroude, G.A., (2007). Immunomodulating and anticancer agents 

in the realm of macromycetes fungi (macrofungi). Int. Immunopharmacol. 7, 701–724. 

Mossman T. (1983). Rapid colorimetric assay for cellular growth and survival: application to proliferation and 

cytotoxicity assays. J Immunol Methods; 65(1-2):55-63. 



ISSN 2320-5407                          International Journal of Advanced Research (2015), Volume 3, Issue 9, 1285- 1305 

1303 

 

Nevas, M., Korhonen A. R., Lindstrom, M., Turkki, P., and H. Korkeala, H. (2004): Antibacterial efficiency of 

Finnish spice essential oils against pathogenic and spoilage bacteria. J. Food. Prot. 67:199-202. 

Nuhu Alam, Ruhul Amin, Asaduzzaman Khan, Ismot Ara, Mi Ja Shim, Min Woong Lee and Tae Soo Lee1 

(2008), ( Nutritional Analysis of Cultivated Mushrooms in Bangladesh - Pleurotus ostreatus, Pleurotus 

sajor-caju, Pleurotus florida and Calocybe indica), The Korean Society of Mycology, Mycobiology 36(4) : 

228-232. 

Partridge, S.M. (1949): Aniline hydrogen phthalate as spraying reagent for chromatography of sugars. Nature, 164, 

443 

Poucheret P., Fons F. and Rapior S. (2006). Biological and pharmacological activity of higher fungi: 20-Year 

retrospective analysis. Mycologie. 27: 311-333. 

Regina, M.M.G., Elisabeth, W., Jamile, R.R., Jorge, L.N. and Sandra, A.F., (2008). Bioresour. Technol. 99, 76–

82. 

Simões CMO, Amoros M, Girre L. (1999). Mechanism of antiviral activity of triterpenoid saponins, Phytoth Res.; 

21: 317-325. 

Skehan P, Storeng R, Scudiero D, Monks A, McMahon J, Vistica D, Warren JT, Bokesch H, Kenney S, Boyd 

MR (1990). New colorimetric cytotoxicity assay for anticancer-drug screening. J. Nat. Cancer Inst., 82: 

1107-1112. 

Srinivasan, D., S. Nathan, T. Suresh, and P. Lakshmana Perumalsamy.(2001). Antimicrobial activity of certain 

Indian medicinal plants used in folkloric medicine. J. Ethnopharmacol. 74:217-220. 

Stahl-Biskup and Saez E. (2002). Essential oil chemistry of the genus Thymus – a global view. In: Thyme: The 

Genus Thymus (Eds. E. Stahl-Biskup and F. Sáez), 75-124. Taylor and Francis, London and New York. 

Tabak M., Armon R., Potasman I., and I. Neeman, I., (1996):  In vitro inhibition of Helicobacter pylori by 

extracts of thyme. J. Appl. Bacteriol. 80:667-672. 

Thuille  N., Fille M., and Nagl, M. (2003): Bactericidal activity of herbal extracts. Int. J. Hyg. Environ. Health. 

206, 217-221. 

Tong, H., Xia, N., Feng, K., Sun, G., Gao, X., Sun, L., Jiang, R., Tian, D. and Sun, X., (2009). Structural 

characterization and in vitro antitumor activity of a novel polysaccharide isolated from the fruiting bodies 

of Pleurotus ostreatus. Bioresour. Technol. 100, 1682–1686. 

Turkog˘lu, A., Duru, M.E., Mercan, N., Kıvrak, _I. and Gezer, K., (2007). Antioxidant and antimicrobial 

activities of Laetiporus sulphureus (Bull.) Murrill. Food Chem. 101, 267–273. 

U.S.A., Pharmacopeia, (1960). Pharmacopeia of United State of America. (Sixteenth revision) P. 317 Mack 

Publishing Company. 

Ultee  A., Slump R. A., Steging G., and Smid E. J. (2000): Antimicrobial activity of carvacrol toward Bacillus 

cereus on rice. J. Food Prot. 63, 620-624. 

Verma SK, Bordia A. (2001): Ginger, fat and fibrinolysis. J. glob. Infect. Dis. 55(2): 83-86. 



ISSN 2320-5407                          International Journal of Advanced Research (2015), Volume 3, Issue 9, 1285- 1305 

1304 

 

Verma SK, Singh J, Khamesra R and Bordia A. (1993):  Effect of ginger on platelet aggregation in man. Indian J 

Med Res, 98:240-242. 

Walum E, Strenberg K, Jenssen D. (1990). Understanding Cell Toxicology: Principles and Pratice. Ellis Howood, 

NewYork. 97-111. 

Wang X. M., Zhang J.  and Wu L.H. (2014) “A mini-review of chemical composition and nutritional value of 

edible wildgrown mushroom from China,” Food Chemistry, vol. 151, pp.279–285. 

Wang, L., Zhang, X.T., Zhang, H.Y., Yao, H.Y., Zhang, H., (2010). Effect of Vaccinium bracteatum Thunb. 

leaves extract on blood glucose and plasma lipid levels in streptozotocin-induced diabetic mice. J. 

Ethnopharmacol. 130, 465–469. 

Wasser SP. (2002). Medicinal mushrooms as a source of antitumor and immunomodulating polysaccharides. Appl 

Microbiol Biotechnol.;60:258–74. 

Whistler, R. L., and J. Saarnio. (1957). Galactomannan from soybean hulls. the American Chemists Society; 79: 

6055-6057. 

Wilson, C. M. (1959): Quantitative determination of sugars on paper Chromatograms. Analyt. Chem., 31, 1199-

1201. 

Wong JY, Chye FY, (2009), J Food Composition Anal; 22:269–77. 

Yeh M.Y., Ko W.C., and Lin L.Y., (2014) “Hypolipidemic and antioxidant activity of enoki mushrooms 

(Flammulina velutipes),” BioMed Research International, vol. Article ID 352385, 6 pages. 

Yun-Tao Liu, Jun Sun, Ze-Yu Luo, Sheng-Qi Rao, Yu-Jie Su , Rong-Rong Xu, Yan-Jun Yang, (2012). 

Chemical composition of five wild edible mushrooms collected from Southwest China and their 

antihyperglycemic and antioxidant activity, Food and Chemical Toxicology 50, 1238–1244. 

Zambonelli, A,, Daulerio, A.Z., Bianchi, A. and Albasini, A. (1996): Effects of essential oils on phytopathogenic 

fungi in vitro. J. Phytopathol., 144, 491-494. 

Zarrouk C. (1966). Contribution a l,etude d,une cyanophycee. Influence de divers facteurs physiques et chimiques 

sular croissance et la photosynthese de Spirulina maxima. Ph.D. Thesis, Universite de Paris, Paris. 

Zhang, M., Cui, S.W., Chueng, P.C., Wang, K.Q., (2007). Antitumor polysaccharides from mushrooms: a review 

on their isolation process, structural characteristics and antitumor activity. Trends Food Sci. Tech. 18, 4–

19. 


