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ABSTRACT 

 

 Ginger (Zingiberofficinale Roscoe) was analysed to identify the chemical composition of ginger rhizome 

and different extracts. The results showed that ginger rhizomes containcarbohydrates (40.3%), crude protein 

(17%), lipids (1.5%) and ash (9.3%). Complete hydrolysis of ginger revealed the presence of six 

monosaccharide components (uronic acid, glucose, galactose, mannose, arabinose and xylose) at different 

ratios.These results indicated that the highest yield (28.4%) and the highest total carbohydrates (11.2%) 

wererecorded in neutral extract of ginger rhizomes.The same six components of monosaccharidesin ginger 

rhizomes found in ginger extracts,the highest value of glucose (80.6%) in neutral extract. Fibrinolytic activitiy 

of ginger extracts exhibitedthe acidic and alkaline extract of ginger rhizomes showed relatively high fibrinolytic 

activities equals (+8) compared with standard "Hemoclar" preparation at concentration of 2mg/ml. 
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Introduction 

 

 Ginger (ZingiberofficinaleRoscoe), belonging to a tropical and  sub-tropical family–Zingiberaceae, 

originating in South-East Asia and introduced to many parts of the globe, has been cultivated for thousands of 

years as a spice and for medicinal purposes (Park,  and   Pizzuto, 2002). Herbs and spices are very important and 

useful as therapeutic agent against many pathological infections(Gull, et al., 2012). Ginger plant had a pungent, 

aromaticrhizome that is rich in secondary metabolites such as oleoresin, phenolic derivates, zingiberene and 

gingerols(Bhagyalakshmiand Singh,1988).It has.been used as traditional medicine in China, India, Malaysia and 

Arabic countries since ancient times. Ginger has been used to treat stomach upset, nausea, diarrhea, colic, 

arthritis, heart condition, flu-like symptoms and painful menstrual periods(Altman and Marcussen, 2001).Water 

extract of Zingiberofficinale produced the highest zone of inhibition on Salmonella typhi and a slightly 

inhibitory effect on Staphylococcus aureus and Proteus mirabilis(Akintobi, et al., 2013).The aims of this study 

were to characterizethe chemical constituents of ginger rhizome and their different extracts and to 

studyfibrinolyticactivity of Zingiberofficinale (ginger) extracts. 

 

Materials and Methods 

 

 Ginger rhizomes (Zingiberofficinale) were purchased from local market.The ginger rhizomes used for 

analysis were fresh without any physical defect. Furthermore, the ginger were surface cleand and washed in 

running tap water after which the samples were air dried for five days in air dryer and were grinded to fine 

powder. 

 

Chemical Analysis of the plant sample: 

 

Determination of Moisture Content:  
 

 An appropriate amount of the ground ginger samples (3g) were accurately weighed, dried in an oven at 105 

°C for several hours until a constant weight was attained byA. O. A. C(2000). 

 

Determination of Ash:  
 

 Dry ashing was carried out in a muffle furnace by heating 3 g of ginger samples, of  known moisture 

content, at 8000C for several hours until a constant weight was obtained by Horwitz and Latimer(2005).This 

done in duplicate. 
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Determination of Total Lipids:  
 

 Total lipids were determined according to the method reported by Horwitz and Latimer (2005).  A known 

weight (5 g) of the powdered ginger samples were extracted withn-hexane in aSoxhlet apparatus for 24 h. The 

solvent was evaporated under reduced pressure and the oily residue was accurately weighed. 

 

Analysis of the Polymeric Carbohydrates:  

 

 Acid Hydrolysis:Complete acid hydrolysis of the ground samples were carried out according to the 

modified method ofFischer and Dorfel(1955).The resulted solution wasconcentrated and then subjectedto 

qualitative and quantitative paper chromatography.  

 

Qualitative Examination of the Hydrolysis Products:  
 

 These were performed by chromatography of the hydrolysates on WhatmanNo.1 filter paper using the 

solvent system: n-butanol-acetone-water (4:5:1, v/v) (Jaymeand Knolle, 1956). For a comparison, authentic 

samples of galactose, glucose, mannose, arabinose and xylose were co-chromatographed as reference 

substances.Detection of spots was achieved by spraying with an aniline-phthalate reagent (Partridge, 1949). 

 

Quantitative determination of the Hydrolysis Products:  
 

 After chromatographic separation, the chromatogram was air dried and dipped in 40-50 ml of the colour 

reagent, air dried and then heatedat 105 °C for 10 minutes in an oven for developing the spots. The individual 

spots were cut off, divided into small strips and dropped into test tubes. Four ml of eluting agent were added to 

each tube and shaked for complete elution.The absorbances of the resulting coloured solutions were determined 

in a BAUSCH, LOMB spectronic 2000 spectrophotometer at 390 nm , for hexoses, and at 360 nm for pentoses. 

The quantities of sugars were determined by comparison to appropriate standard curves constructed under the 

same conditions.  

 

Determination of Total Carbohydrates: 
 

 Total carbohydrate content of each of analyzed materials were determined, after hydrolysis (Haug and 

Larsen, 1962), by the phenol- sulphuric acid method(Dubois,et al., 1956). The color density was measured at 

490nm.  

 

Determination of Total Nitrogen and Crude Protein:  
 

 The total nitrogen of the investigated plant samples (0.3g) were determined according to the adopting the 

usual micro-Kjeldahl method. The crude proteins were calculated by multiplying the total nitrogen by 6.25 

(Conklin-Brittain, et al., 1999). 

 

Preparation of Crude Aqueous Extracts: 

 

 Extractions were done with acid (HCl pH3), water (H2O) neutral and alkaline(1% NaOH) for ginger 

samples at 85
o
C under reflux for 3 h. After cooling and filtration, the combined extracts were neutralized with 

sodium hydroxide solution and dialyzed against distilled water for 48 h., dried and weighed.  

 

Analysis of Various Aqueous  Extracts:  
 

 These were done using the same methods previously adopted for analysis of the plant samples  except the 

protein assay which performed according to the method of (Lowry, et al., 1951).After 20 min the blue colour 

was measured at 750 nm and the protein content was calculated from a standard curve of pure bovine albumin. 

 

Fibrinolytic Activity:  
 

 This was performed by exposing a plasma clot to the effect of an aqueous solution (atsuitable 

concentration) of thecrude extracts of ginger.Preparation of the plasma clot was done according to the method 

reported by Pharmacopeia(1960). 
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Results and Discussion 

 

Chemical composition of ginger rhizome: 

 

 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 samples.As can be seen from Table 1 chemical composition of the powdered 

ginger samples  were characterized by thevalue of ash (9.3%) which was higher than the 7.64% reported by 

Altman and Marcussen(2001). In addition total lipid of the investigated ginger samplesconstitute  ofthe dry 

weight of lipids 1.5% .  

 In addition, total carbohydrates of the investigated plant samples constituteof carbohydrates in ginger 

samples 40.3% of the dry weight of ginger samples Table 1. 

 The results also indicated that protein represents another constituent of most ofthe ginger sampleswere 

recorded 17% which was higher than the 12.6% according toBhatet al., (2010). 

 
Table 1: Chemical Composition of ginger rhizome. 

Composition Amount (%) 

Ash 9.3 

Total lipid 1.5 

Total Carbohydrates 40.3 

Crude protein 17 

Monosaccharide* 
Composition 

(W/W%) 

U A 2.6 

Gal 9.7 

Gluc 67.3 

Man 4.1 

Arab 7.3 

Xyl 9.1 

* U.A (uronic acid) Gal. (Galactose),Glu. (Glucose), Man. (Mannose), Xyl. (Xylose)  

and Arab. (Arabinose). 
 

 Complete hydrolysis followed by paper chromatography of ginger revealed the presence of six 

monosaccharide components (uronic acid, glucose, galactose, mannose, arabinose and xylose).As shown in 

Table 1 the major monosaccharide was glucose (67.3), while uronic acid recorded (2.6%). Another 

monosaccharide present in the ginger rhizomes were galactose  (9.7%), xylose (9.1%), arabinose (7.3%), and 

mannose (4.1%). 

 

Chemical composition of the crude aqueous extracts from  gingerrhizome 

 

 Table 2 shows that a wide range of variation in the yield of acidic, neutral and alkaline extracts prepared 

from ginger rhizomes. These results indicated that the highest yield (28.4%) was found in neutral extract of 

ginger rhizome and the lowest content in its acidic extract (16.1%). The highest total carbohydrate (11.2 %) was 

recorded in neutralextract  and the lowest content was observed in acidic extract of ginger rhizomes (0.5%). The 

highest soluble-protein was observed in the neutral extract (8.9%), while the lowest content wasrecorded in the 

alkaline extract (0.2%). 

 
Table 2: Yield, total carbohydrates, protein, and their monosaccharide Constituents of aqueous extracts from ginger rhizome 

 Extract Yield 
(w/w %) 

Total Carbohydrates 
(w/w %) 

Protein 
(w/w%) 

Monosaccharide Composition (w/w %)* 
U.A Gal Gluc Man Arab Xyl 

G
in

g
er

 

Acidic 16.1 0.5 2.5 5.6 8.6 79.3 5.9 0.5 0.02 
Neutral 28.4 11.2 8.9 1.3 7.3 80.7 5.6 3.05 2.1 
Alkaline 19.9 1 0.2 8.3 8.7 69.5 6.0 4.8 2.7 

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

 
 Acid hydrolysis choice for most carbohydrate analysis due to its effectiveness at hydrolyzing glycosidic 

bonds (Wang and Fang, 2004). The structural constituents of the polymeric carbohydrate portions of ginger 

extracts were shown in Table2, the highest value of uronic acid (8.3%) was observed in alkaline extract  and the 

lowest one (1.3%) in the neutral extract of ginger samples.The highest value of galactose (8.7%) in alkaline 

extract and the lowest value in neutral extract of ginger samples (7.3%). The highest value of glucose (80.6%) in 

neutral extractand the lowest value (69.5%) in alkaline extract of ginger samples. The highest values of mannose 

(6%) in alkaline extract, but the lowest value in neutral extract (5.6%). The highest value of arabinose (4.8%) in 

alkaline extract and the lowest values of it (0.5%) in acidic extract of ginger samples. In the same time, the 

highest value of xylose (2.7%) was in alkaline extract and the lowest value of xylose (0.02%) in acidic extract of 

ginger rhizomes.                   

In vitro testing of extracts for fibrinolytic activity 
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 One of the main objectives of the present study was to figure out the biological activities of various aqueous 

extracts of ginger rhizomes compared with standard fibrinolytic, Hemoclar drug (Pentosan sulfuric polyester, 

product of ClinMidy. Paris). 

 It was clear from the resultsthe acidic and alkaline extract of ginger rhizomes exhibited strong fibrinolytic 

activity compared with the standard "Hemoclar" preparation at concentration of (2000 µg/ml). Ginger has been 

described as great heat tonic .It helps in preventing various heart diseases by reducing blood clotting that can 

lead to plaque formation or thrombosis. It can also open the blockage in the blood vessels thus decreasing 

peripheral vascular resistance and hence blood pressure (Rehman, et al., 2011). Ginger also may help to lower 

high cholesterol making the heart healthy (Akoachere, et al., 2002) .In particular, the acidic and alkaline extracts 

of ginger samples showed relatively high fibrinolytic activities equals (+8) compared with standard "Hemoclar" 

preparation at concentration of 2mg/ml. On the other hand, the neutral extract of gingerexhibited 

fibrinolyticactivitiy (+4) and equivalent to the same amount of standard "Hemoclar" preparation at concentration 

of (2000 µg/ml) . There mining tested extracts were found with fibrinolytic activities similar to that of 

Hemoclar. The fibrinolytic property of crude extracts were suggesting due to the carbohydrate or protein and 

regarding the similarity between monosaccharide ratios(Mendes-Silva, et al., 2003). To our knowledge, this is 

the first report investigating the fibrinolytic activities of isolated ginger rhizome extracts.  
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