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Abstract 

The production of phytochemical compounds not only varies between varieties or species but also 

depends on external variables such as environmental conditions.The environmental condition can affect the 

phytochemical compositions of plants is the geographical location of growth.The active principles and other 

constituents of a number of medicinal plants are found to fluctuate with seasons and geographic 

regions.Therefore, considering same view,in the present workHPTLC chemical fingerprint of rhizome of 

(Zingiber officinale Roscoe) from Nanded district of Maharashtra and of Shimla, Himachal Pradesh were 

compared for theirchromatogram variation. The densitometric analysis showed slight difference in the 

fingerprints of rhizome from both the locations. Rf values and peaks of densitogram also showed chemical 

variation. The rhizome of Z.officinale from Nanded showed nine phytochemical compounds and that of 

rhizome from Shimla showed eight compounds.HPTLC fingerprint analysis carried out without any standard 

was found to be informative enough to identify and to evaluate phytochemical variations present in between 

these two plants of Z. officinale. 
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Introduction 

Herbs and spices produce a different type of phytochemicals and secondary metabolites therefore they 

have been used not only as food preservatives and flavoring agents but also employed as medicine to cure 

different aliments.  Medicinal plants play an important role in traditional heath care systems as well as in 

international herbals and pharmaceutical markets (Talla et. al. 2013).Ginger (Zingiber officinale Roscoe) is an 

important tropical high valued medicinal plant, all across the world as a spice and for its therapeutic properties. 

It belongs to the family Zingiberaceae, which contains about 1300 species in 50 genera, along with four other 

families is positioned in the order Zingiberales which belong to class Monocotyledons(Ashraf et. al. 2017). The 

ginger is cultivated all over the world for its important rhizomes. Rhizome has lot of important medicinal 

properties.  In Chinese, Ayurvedic, and Unani systems of medicine it is widely used in the treatment of ailments 

like arthritis, rheumatism, sprains, muscular aches, pains, sore throats, cramps, fever, infectious diseases and 

helminthiasis (Mustafa and Srivastava 1990). Rhizome of ginger can be used in majority of house hold 

remedies.  It contains a number of different pungent and biologically active compounds mainly 6-gingerol, 10-

gingerol, 8-gingerol, 6-shogaol, zingerone and paradol (Govindarajan, 1982).This different types of  

phytochemicals in ginger has known topossess antimicrobial and antifungal properties aswell as several 

pharmaceutical properties (Park et. al. 2008). The characteristics phytochemicals produced by spices can be 

detected and studied by using modern analytical techniques such as spectroscopy, chromatography etc.In the 
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present work we hypothesized that significant geographic difference alters phytochemical composition in 

Zingiber officinale which leads in to variations. Such variations can be detected using sophisticated technique 

like High Performance Liquid Thin Layer Chromatography (HPTLC). The results of such study offer 

opportunities to identify difference in phytochemical constituents amoung the inter orintra varieties and species. 

Materials and Methods: 

Collection of Plant material: 

Rhizome ofZingiber officinalefrom Shimla, Himachal Pradesh and Nanded District of Maharashtra were 

brought to laboratory in the month of March 2019.The rhizomewere washed with tap water to remove soil 

attachment. The wet rhizomefrom both sites crushed and subjected for extraction. 

Preparation of ethanolic extract: 

About 20-gram of crushed rhizomewere taken in 250 ml of Soxhlet extractor and extracted using 80% ethanol 

for about six hours and obtained extract evaporated under reduced pressure. Finally, the extract was stored at a 

low temperature in the refrigerator for further study. 

HPTLC Analysis of Extracts: - 

HPTLC analysisof the extract were performed as per method described by Syed, et. al.(2019) with minor 

modifications. Two microliters of ethanolic extracts (band length -6.0 mm) were used applied on the pre-

fabricated TLC sheet of silica gel G60 F254.For two bands05x10cm thick plate (Merck, Mumbai) were used. 

The application was done using Linomat V TLC applicator (Camag, Muttenz, Switzerland) which is fitted with 

100-μL syringe. Prior to application, the plate was pre-washed with methanol AR and dried at 60 ° C. TLC 

plates were developed in Toluene: ethyl acetate: Formic Acid (2.5: 2.0: 0.3) in the trough chamber of the 

Camag HPTLC (10x10cm). The chamber was kept for saturation for 15 minute with pre wetedwhatman filter 

paper (10x10cm). The linomat applied plates were kept in chamber and developed up to 85mmand dried under 

air flow. Split bands are measured with HPTLC densitometric scanner using Camag TLC Scanner 4 in 

absorption mode using Win CATS software (version 1.4.8). After scanning the spectra and the obtained tables 

are analyzed to interpret the results. 

Result and Discussion 

The development of chromatographic and spectral fingers plays an important role in regulation and 

identification of herbal drugs. (Gong, et. al. 2005).The analytical technique like HPTLC has been widely 

employed for the analysis of herbal medicines due to its high separation capacity. It can also be utilized to 

analyze almost all constituents of herbal products (Prawez, 2013). The adulteration and impurities can also be 

determined by this technique. If there is any change in number of peaks or RfValue or area of peaks from 

standard it indicates adulteration or deterioration in the drug (Syed, et. al, 2019).It has been proved that 

variation of bioactive compounds ofplants and their bioactivities are greatly correlated to the 

environmentalconditions during the growing period (Khan et. al. 2019). In this regard the current investigation 

throws little light on phytochemical differences from the rhizome of Shimla and Nanded region of Maharashtra 

where we found different environmental conditions. 

 

Figure 1. HPTLC photoplates of Zingiber officinale at 254 nm and 356 nm ( RS= Rhizome from Shimla; RM = 

Rhizome from Maharashtra) 
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Fig 2: HPTLC profile (Peak Display) of rhizome of Zingiber officinale(RS). 

 

Fig 3: HPTLC profile (Peak Table) of rhizome of Zingiber officinale(RS). 

 The results from HPTLC finger print scanned at wavelength 254 nm for ethanol extract of rhizome of Z. 

officinale(RS) showed nine polyvalent phytoconstituentswith corresponding ascending order of Rf values starts 

from 0.03 to 0.73 in which highest concentration of phytochemical compound was found to be 41.51 % having 

its corresponding Rf value 0.03.This is recorded in Figure3. The corresponding HPTLC chromatogram was 

presented in Figure 2 which shows nine peaks of chemical compounds. 
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 Fig 4: HPTLC profile (Peak Display) of rhizome of Zingiber officinale(RM). 

 

Fig 5: HPTLC profile (Peak Table) of rhizome of Zingiber officinale(RM). 

 The results from HPTLC finger print scanned at wavelength 254 nm for ethanol extract of dry rhizome 

of Z. officinale(RM) showed eight polyvalent phytoconstituentswith corresponding ascending order of Rf 

values are from 0.02and0.62 in which highest concentration of phytochemical compound was found to be 42.97 

%  having its corresponding Rf value 0.03.This is recorded in Figure5. The corresponding HPTLC 

chromatogram is presented in Figure 4 which shows eight peaks of phytoconstituents 

Climate change is causes noticeable effects on phyto-chemical composition of the world’s vegetation, 

including medicinal and aromatic plants. The changing temperatures and wind patterns associated with climate 

change are affecting precipitation and thereby plant architecture, flowering, fruiting, phytochemical 

composition and in situ competition with other species. India’s climate is largely controlled by an annual 

monsoon, appears to be experiencing some times increasingly severe precipitation.  Therefore, there is a need to 

understand the effect of higher temperature, various precipitation levels and different soil moisture and fertility, 

by growing them under such climates and determine how variation in temperature, moisture and edaphic factors 

might affect the plants’ phenology, nutrient, antioxidant, phytochemical andsecondary metabolites levels 

(Kumar et. al. 2017). In present HPTLC analysis we have reported similar results where rhizome of Z. 

officinalefrom Shimla showed presence of nine phytochemical compounds with variable Rf values whereas 

rhizome extracts analyzed from Nanded region showed presence of eight phytochemical compounds with 

variable Rf values. The difference in phytochemical constituent midget be due to deference in environmental 

conditions in these regions. Shimla experiences low temperature sometimes below 00C, hilly region with heavy 

rain fall whereas Nanded region receives moderate rain with temperature ranging from100C to 410C. These 

environmental conditions might be affecting expression of different chemical in rhizome. 
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