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Abstract: Crataegus laevigata (Poir.) DC syn. Crataegus oxyacantha Linn. small to medium sized tree in the
Rose family (Rosaceae) commonly known as Haw and has been traditionally used in cardiovascular diseases.
The present study was carried out to investigate Standardisation profile (morphological, microscopic,
physicochemical and phytochemical screening) of fruits. Morphological and microscopic profile of fruit showed
the presence of various diagnostic characters. Ash value, extractive value, powder behaviour studies,
fluorescence studies, foreign organic matter, swelling index, foaming index and moisture content was
determined for quality standard of drugs. The powdered drug was successively extracted with petroleum ether,
chloroform, ethylacetate, methanol, water. Phytochemical investigation shows the presence of flavonoids,
phenolics, phytosterol, saponins, carbohydrates and tannins which was further confirmed by TLC profiling.
The result of the study could be useful for identification and preparation of monograph of the plant and also
Standardisation profile of Crataegus laevigata (Poir.) DC syn. Crataegus oxyacantha is not available up to
present day so this study is helpful to increase attraction towards this plant.
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INTRODUCTION C. oxyacantha is also employed in CNS disorders like

The genus name Crataegus is derived from a Greek berries of hawthorn contain a variety of bioflavonoid-like
word Kratos meaning hardness of wood. Crataegus is complexes that appear to be primarily responsible for the
widely distributed throughout the northern temperate cardiac actions of the plant. The plant is found to contain
region  of  the  world with approximately 280 species [1]. flavan polymers [15], oligomeric procyanidins [16],
In India, it is found in the temperate Himalayas, Kashmir cardiotonic amines [17], 2-phenyl-chromon derivatives,
and Himachal Pradesh, at an altitude of 1800-3000 meters chlorogenic acid [18], heptahydroxyflavan glycoside [19].
[2]. Crataegus laevigata (Poir.) DC syn.Crataegus

Crataegus species (hawthorn) has been used oxyacantha is characterized by its flavonoid constituents
traditionally since ancient times. In Folk medicine, several [20] in particular, the flavonoid components and
hawthorn species are mainly used for treating procyanidins [21] to which many of the pharmacological
cardiovascular  diseases  including  C. pinntiflda properties have been attributed. The objective of the
(Chinese hawthorn), C.  pubesens  (Mexican  hawthorn), present study is to evaluate various pharmacognostic
C.  cuneata (Japanese   hawthorn),   C.   laevigata  and standards like morphology, microscopy, powder
C. monogyna (Europe), C. oxycantha and C. aronica behaviour studies, fluorescence studies, ash values,
(Middle  East),   C.     phaenopyrum     (American)   and extractive values,  swelling  index,  foaming  index,  loss
C.  ambigua   (Russian   hawthorn)   [3,  4].   Hawthorn on  drying,  preliminary  phytochemical   analysis  and
(C. pinnatifida) is an edible fruit used in traditional TLC profiling of C. laevigata fruits, moreover
Chinese medicine to lower plasma lipids [5] and its dried Pharmacognostic and Preliminary phytochemical
fruits have been used traditionally as oriental medicine screening of Crataegus laevigata (Poir.) DC syn.
and  local  soft  drink  material  in  Taiwan [6]. The plant Crataegus oxyacantha Linn. is not available up to
(C. oxycantha)  is  useful  in  cardiovascular  disorders present day so this study is helpful to increase attraction
like arrhythmia  [7],  myocardial  infarction [8], congestive towards this plant and can facilitate correct identification
heart  failure  [9],  also  used  as   antioxidant   [10, 11], and assist in the exploration of this plant for future
anti-inflammatory,  gastroprotective,  antimicrobial  [12], research.

Anxiety and depression [13, 14]. The leaves, flowers and
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MATERIALS AND METHODS Acid Insoluble Ash: To the crucible containing the total

Collection   of   Plant:  The fruits  were  collected  from glass and boiled gently for 5 min. The insoluble matter
the  District   Chamba,    of   Himachal   Pradesh,  India. was collected on an ash less filter paper and washed with
The collected fruits were shade dried for 75 days and hot water until the filtrate became neutral. The filter paper
finally pulverized into coarse powder. It was stored in a containing the insoluble matter was transferred to the
well  closed  container  free  from  environmental  climatic original crucible, dried on a hot plate and ignited to
changes till usage. constant weight. The residue was allowed to cool in

Pharmacognostic Standardization acid-insoluble ash was calculated in mg per g of air-dried
Macroscopic Investigations: The fruits of plant were material.
subjected to macroscopic studies which comprised of
organoleptic characters of the drugs viz., color, odour, Water Soluble Ash: To the  crucible  containing  total
appearance, taste, smell, texture, fracture, etc. ash, 25 mL  of  water  was  added and boiled for 5 min.

Microscopic Investigations: A small amount of powder paper, washed with hot water and ignited in a crucible for
was taken and boiled with chloral hydrate to remove 15 min at a temperature not exceeding 450°C. The weight
chlorophyll. Then stained with phloroglucinol HCl (1:1) of this residue was subtracted from the weight of total
solution for few minutes and followed by concentrated ash. The content of water-soluble ash was calculated in
hydrochloric acid in watch glass. It was mixed well and mg per g of air-dried material.
allowed to stand for about 3 min. It was then mounted in
glycerin (50%) and observed under microscope. Similarly, Loss on Drying: Accurately weighed quantity of sample
the powder was also stained in weak iodine (N/50) was taken  in  petridish  and  initial  weight was taken.
solution for the identification of starch grains. Powder The sample was heated at 105°C in an oven and weighed.
was treated with H SO  for the identification of calcium This procedure was repeated until a constant weight was2 4

oxalate crystals. The powder microscopic characters were obtained. The moisture content of the sample was
studied [22-25]. calculated with reference to air-dried drug.

Powder Behaviour Studies: Powder fruits of Crataegus Alcohol Soluble Extractives: Air dried plant material (10 g)
laevigata (Poir.) DC syn. Crataegus oxyacantha Linn. was added to 100 mL of 90% alcohol in a stoppered flask.
were treated with chemicals to observe the colour change It was shaked well frequently and allowed to stand for 24
under ordinary light. Fine powder 1 g was treated with 5 hrs and then it was filtered. 25mL of filtrate was
mL of chemicals like, HCl, H SO , HNO , Acetic acid, evaporated to dryness in a previously weighed round2 4 3

Ammonia liq., Ferric chloride, Iodine solution and 10% bottom flask on  rotary  evaporator.  Percentage of
NaOH. alcohol-soluble extractives was calculated with reference

Fluorescence Analysis: The fluorescent analysis of
various extracts of fruits of Crataegus laevigata (Poir.) Water Soluble Extractives: Air-dried plant material (10 g)
DC syn. Crataegus oxyacantha Linn. was studied under was macerated with  100 mL of  water  in  a stoppered
UV light and daylight. Powder was extracted with flask. It was shaked frequently and allowed to stand for 24
chemicals like, 1N NaOH, Acetic acid, 1N HCl, 1N HNO , hrs and then it was filtered. 25 mL of filtrate was3

5% Iodine, 5 % FeCl , 1 N NaOH in methanol and evaporated to dryness in a previously weighed round3

methanol. bottom  flask  on  rotary  evaporator.  Percentage of

Total Ash Value: Powdered fruits (1 g) of Crataegus the air-dried drug.
laevigata (Poir.) DC syn.Crataegus oxyacantha Linn.
was weighed accurately in a previously ignited and tarred Foreign Matter: It  is  the  matter  present  in  the  drug.
crucible. The material was spread in an even layer and Its presence may be due to faulty collection  of  crude
ignited by gradually increasing the heat to 500-600°C until drug  or due to deliberate mixing. It was separated from
it became white, indicating the absence of carbon. It was the drug so that results obtained from analysis of the drug
cooled in a desiccator and weighed. The content of total gives accuracy. Its percentage in the crude drug was
ash was calculated in mg per g of air-dried material. calculated.

ash, 25 mL of 2 M HCl was added, covered with a watch

desiccator for 30 min and then weighed. The content of

The insoluble matter was collected on an ash less filter

to the air-dried drug.

water-soluble extractives was calculated with reference to
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Swelling Index: Specified quantity of plant material (5 g) RESULTS AND DISCUSSION
concerned previously reduced to the required fineness
and  accurately   weighed  taken  into  25 mL glass
stopped measuring   cylinder.  25mL   of  water  was
added   and  the  mixture  was  shaken thoroughly every
10 min for 1 h. It was allowed to stand for 3 hrs at  room
temperature. The mean value of the individual
determinations was calculated related to 1g of plant
material.

Foaming Index: About 3 g of plant material was reduced
to a coarse powder, weighed accurately and transferred at
moderate boiling for 30 min. Cooled and filtered into 100
mL volumetric flask. The decoction was poured into 10 mL
flask and adjusted the volume of liquid in each tube with
water to 10 mL. Stoppered the tubes and was shaken in a
lengthwise motion for 15 sec.; two shakes per second.
Allowed to stand for 15 min and the height of foam were
measured.

Extraction of the Plant Material: The powdered material
1 kg was extracted with different solvent according to
polarity and was concentrated for further studies on
rotary evaporator at 40°C.

Solvent Polarity in ascending order: Petroleum
ether>Chloroform>Ethyl acetate> Methanol>Water

Thin Layer Chromatography: After concentration and
drying of each extract in vacuum desiccator, identification
of phytoconstituents was carried out by thin layer
chromatography   using  different  detecting  reagents.
The test extract was dissolved by using appropriate
solvent  in  a  concentration  of  1 mg/mL and subjected
for spotting.  Silica  gel  G  was used as a stationary
phase  and  different  solvent systems were used as
mobile  phase.  Spots  were  detected   by  using both
non-destructive and destructive visualisation techniques.
Non-Destructive technique involves use of UV light,
iodine chamber and destructive technique involves use of
spraying reagents (Anisaldehyde sulphuric acid). Various
extract were applied with the help of micro capillary, just
2 cm above from the bottom. The spots were equally
sized, dried and developed and finally the R values weref

also noted.

Preliminary Phytochemical Screening: The preliminary
phytochemical tests were performed for testing different
chemical groups present in extracts.

Morphological Evaluations: Morphologically Crataegus
laevigata (Poir.) DC syn. Crataegus oxyacantha Linn.
were oval in shape (Table 1).

Microscopic studies (Powdered drug): Powder (#60)
of the fruit was used for observation of various
microscopic features. The powdered drug was separately
treated with phloroglucinol, hydrochloric acid, glycerin
and iodine solution in determining the presence of
lignified cells, calcium oxalate crystals and starch grains
which have been provided in Fig. 1 and Table 2.

Powder behavior studies: The powdered drug was
treated separately with different reagents and acids like
picric acid, hydrochloric acid, nitric acid, glacial acetic
acid, potassium hydroxide etc. the colour shown by that
treatment is noted as such and under the  microscope.
The details of results have been shown in Table 3.

Determination  of  Fluorescence  Character:
Fluorescence study is an essential parameter for first line
standardization  of  crude drug. The powder material was

Table 1: Morphological evaluations
Features Observations
Colour Deep red 
Taste Mildly sour
Odour Pungent
Fracture Smooth
Shape Ovoid
Type Pome
Length 1-5 cm
Diameter 1-4 cm

Table 2: Powder microscopic examination 
Stain Observation
Powder treated with Fragments of testa; elements
phloroglucinol, dil. HCl of fibro vascular tissues
Powder treated with safaranin Perisperm cells
Powder treated with iodine Bluish starch grains observed
Powder treated with HCl Calcium oxalate crystals present

Table 3: Powder behavior studies
Chemical treatment Observation
Iodine Dark brown
Glacial acetic acid Brown
Ferric chloride 5% Greenish black
Lead acetate Dark brown
Potassium hydroxide 1% Brown
Picric acid Light brown
1N HCl Slight blackish
1N H SO Cherry red2 4

50% HNO Dark red3
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Fig. 1: Powdered microscopy of Crataegus laevigata (Poir.) DC syn.Crataegus oxyacantha Linn. fruits 
A: Fragments of testa; B: Perisperm cells; C: Starch grains; 
D, E: Elements of fibro vascular tissues; F: Calcium oxalate crystals

Table 4: Fluorescence analysis

Treatment Day light UV 254 nm UV 366 nm

Powder as such Brown Brown Brown
Powder treated with dist. H O Brown Brown Light black2

Powder treated with 5% aq. NaOH Reddish brown Brown Black
Powder treated with NH Dark brown Light brown Black3

Powder treated with conc. H SO  \ Dark brown Light brown Black2 4

Powder treated with 50% HCl Brownish black Light brown Black
Powder treated with 50% HNO Dark brown Brown Black3

Powder treated with 5% Iodine Brown Light brown Dark brown
Powder treated with 5% Ferric chloride Brownish black Dark brown Black
Powder treated with Picric acid Light brown Dark brown Black

Table 5: Standardization Parameters

Parameter Determined value 
Moisture content 10 %w/w 

Ash values 
Total ash 4.33 % w/w 
Acid insoluble ash 0.7 % w/w 
Water soluble ash 1.7% w/w 
Water soluble extractive 26.8 % w/w
Ethanol soluble extractive 18 % w/w
Foreign matter 0.0
Swelling index 0.6 mL
Foaming index Less than 100 

Table 6: Percentage extractives and physical characteristics of the various extracts 

Extract % Dry wt. in (w/w) Colour Odour Consistency

Petroleum ether 1.12 Pale yellow Characteristic Waxy
Chloroform 3.46 Greenish yellow Characteristic Waxy
Ethyl acetate 2.006 Brown Characteristic Sticky
Methanol 4.32 Reddish brown Characteristic Sticky
Aqueous 6.33 Dark brown Characteristic Sticky
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Table 7: Qualitative phytochemical analysis 
Chemical test Crude extract Petroleum ether extract Chloroform extract Ethyl acetate extract Methanol extract Aqueous extract
Alkaloids
Mayer’s test - - - - - -
Dragendorff's - - - - - -
Wagner's test - - - - - -
Hager's test - - - - - -
Carbohydrates
Molisch's test + - - - + +
Fehling's test - - - - - +
Barfoedt test - - - - + +
Anthraquinone glycosides
Borntagers test - - - - - -
Saponins glycosides
Forth test + - - - + +
Cardiac glycosides
Legals test - - - - - -
Keller killani - - - - - -
Flavonoids
Shnioda test + - - + +
Alkaline reagent test - - - + +
Proteins and amino -acids
Biuret test - - - - - -
Xanthoproetic test - - - - - -
Tannins
Lead acetate + - - + - -
Ferric chloride - - - - - -
Lipids/fats
Stain test - - - - - -
Saponification + + - - - -
Steroids and terpenoids

Salkowski test + - + + - -
Leibermann Burchard's test + - + - + -
Vitamin C
Chemical test + - - - - +
(+) Positive test, (-) Negative test 
Thin Layer Chromatography (TLC): 

Table 8: TLC studies of various extracts
Fractions TLC Solvent system Ratio (mL) Spots R Valuesf

Petroleum ether Petroleum ether -CHCl 7:3 5 0.19, 0.25, 0.35, 0.42, 0.573

Chloroform CHCl -MeOH-H O 8:1:0.2 6  0.19, 0.20, 0.35, 0.52, 0.77, 0.923 2

Ethyl acetate Ethyl acetate-CHCl -MeOH-H O 12:6:6:1 7 0.17, 0.35, 0.38, 0.41, 0.45, 0.48, 0.513 2

Methanol CHCl -MeOH-H O 65:35:10 6 0.15,0.19,0.21,0.26, 0.31,0.403 2

Aqueous n-butanol:acetic acid:water 8:2:1 5 0.22, 0.30, 0.32, 0.34, 0.38

treated  separately  with  different reagents and exposed respectively which indicates that maximum extracts in
to   daylight,    short  and  long-wave  ultraviolet  light water (more polar constituents) and minimum in case of
(254 nm, 366 nm) in studying their fluorescence behaviour petroleum ether (less non-polar constituents).
(Table 4).

Extraction and Fractionation: Extraction (successive screening of various extracts of Crataegus laevigata
Soxhlet extraction) with petroleum ether, chloroform, ethyl (Poir.) DC syn. Crataegus oxyacantha Linn. fruits
acetate, methanol and water yields 1.12% w/w, 3.46% w/w, showed the presence of carbohydrates, glycosides,
2.006% w/w, 4.32% w/w, 6.33 % w/w of each extract tannins,  flavonoids,  saponins, vitamin C. Main attraction

Phytochemical Screening: Preliminary phytochemical
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Fig. 2: TLC of various extracts 
(a) TLC of petroleum ether extract (b) TLC of chloroform extract (c) TLC of ethyl acetate extract
(d) TLC of methanol extract (e) TLC of aqueous extract

of phytochemical screening was presence of tannins, ACKNOWLEDGEMENT
sterols and flavanoid in maximum of extracts. They were
known to show medicinal activity as well as exhibiting
physiological activity. The presence of flavonoids in the
present study was supported  the  opinion  of  Rewerski
et al., 1971, Letowska et al., 2007 who noted the presence
of flavonoids in Crataegus laevigata (Poir.) DC syn.
Crataegus oxyacantha Linn. fruits Also, the presence of
glycosides, saponins, tannins was supported the
observation of Verma et al., 2007, who reviewed these
compounds in C. oxyacantha fruits.

CONCLUSION

Crataegus laevigata (Poir.) DC syn.Crataegus
oxyacantha Linn. is traditionally important medicinal
plant. The pharmacognostic parameters which are being
reported for the first time could be useful in the
identification  and  standardization  of   a   crude  drug.
The data produced in the present investigation is also
helpful in the preparation of the crude drug’s monograph
and inclusion in various pharmacopoeias. The fruits of
Crataegus laevigata (Poir.) DC syn.Crataegus
oxyacantha Linn. contain phytoconstituets like steroids,
saponins, fats, flavonoids, tannins, carbohydrates and
vitamin C. The TLC results of the chloroform, ethyl
acetate  and methanolic  extract  showed   that   at  least
six or seven different phytoconstituents were present in
each extract of Crataegus laevigata (Poir.) DC syn.
Crataegus oxyacantha Linn. fruits. More detailed study
must be done for further isolation leading to the pure
compounds.

We thank Mr. N.S Thakur, Chairman Vinayaka
College of Pharmacy for his contribution to
Standardisation of Haw fruits.
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