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ABSTRACT: Herbal medicines account for a significant percentage of the pharmaceutical market. The lack of
quality standards and safety studies has resulted in mild to serious adverse effects. Further, due to natural
variations a number of natural products have significantly different biological activity and varied clinical
efficacy. Standardization and safety study of herbal drugs is now mandatory as per WHO guidelines, to
prevent the toxicity due to material found in the soil and the environment. Therefore, it becomes imperative to
standardize and evaluate the safety parameters of herbal drugs. Kanocha (Seeds of Phyllanthus
maderaspatensis) is an important Unani drug used for treating, hepatic, urinary, and sexual disorders, and
other common ailments. So, in the present study an attempt has been made to determine the physicochemical
characters and safety parameters (Microbial load, Aflatoxins, Heavy metals, pesticide residue) of the crude
drug.
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Introduction
Kanocha is a seed of Phyllanthus maderaspatensis that belongs to the family Phyllanthaceae. The word
kanocha is similar to the English word concha, which means the larger cavity of the external ear. Kanocha
seeds resemble in appearance to concha and hence name as Kanocha and it is mentioned in Unani texts that
the infusion of leaves is given for earache and headache (Kirtikar and Basu, 1996; Hakeem, 1922). It is an
annual shrub distributed in India, Sri Lanka, China, Africa, Australia and Indonesia (Leelaprakash et al.,
2011). It is erect or decumbent herb or sometimes an under shrub, 30-90cm. high, annual, very variable in
habit (Hooker, 1980). Seeds appear rounded from distance but are three sided, 1.5mm long, smaller than
those of Bhanga (Cannabis sativa) triangular, highly polished, and of a grey colour or sometimes brown;
surface reticulated or marked with fan-like, delicate dark lines, like basket work. One side of the seed is
arched and the other presents two sloping surfaces united so as to form a longitudinal ridge. At the pointed
end there is a smaller scar; the kernel is oily, with a sweet nutty taste (Khory and Katrak, 1985; Kirtikar and
Basu, 1996).. In Arabic it is known by Maru and Marushak in Persian language. Hazarmani, Bazarmani, Mela
Nelli are some of its other vernacular names (Nadkarni, 1954; Ibn Hubl; 2005). Medicinally the dried fruit is
valuable on account of its mucilaginous nature and diuretic properties; much used in ascites, ophthalmia,
bronchitis and in infections of urinary passages (Hakeem, 1922; Daljeet, 1974; Kirtikar and Basu, 1996). The
seeds and leaves of Phyllanthus maderaspatensis are used in Unani Medicine. The seeds have a bad taste,
mucilagenous and it is used as carminative, laxative, diuretic, diaphoretic and demulcent. With other
demulcent decoctions, they are used in urinary affections such as gonorrhoea and internal inflammations
(Kirtikar and Basu, 1996; Khory and Katrak, 1985). Seeds mainly contain linoleic acid, linolenic acid,
myristic acid, oleic acid, palmitic acid and stearic acid (Anonymous, 2005). It is used in urinary infections
such as gonorrhea and internal inflammations on account of mucilage they contain (Khory and Katrak,
1985).
Material and Methods
Sample preparation
The test drug Kanocha (Seeds of Phyllanthus maderaspatensis) was procured from the local market of
Aligarh in the month of May 2017. The identity was confirmed with the help of literatures available and
Pharmacognosy Section, Department of Ilmul Advia, A. K. Tibbiya College, Aligarh Muslim University,
Aligarh. The sample was further authenticated by National Institute of Science Communication and
Information Resources (NISCAIR), New Delhi (NISCAIR /RHMD/ Consult/ 2017/ 3089/ 38-1). The specimen
of the test drug was submitted to Mawalid-e-Salasa Museum of the Department for future reference with the
voucher No of (SC-0216/17).
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The powder of seeds of Phyllanthus maderaspatensis was then subjected to physicochemical and
phytochemical studies to determine various constants. The powder was also evaluated for the presence of
microbial load, pesticides residue, aflatoxins estimation and heavy metal from Delhi Test House, Azadpur,
Delhi-110033 (INDIA) [QR-0302, Report No.24261809031M-5011, Sample Date:03/09/18, Date of
Report:10/09/18].

Fig. 1: Market sample of Kanocha (Seeds of Phyllanthus maderaspatensis)
Evaluation of Organoleptic Characteristics
It includes the evaluation of herbal drugs by size, shape, colour, odour, taste and particular characteristics
like touch, texture etc (Bijauliya, et al., 2017) (Table 1).
Physicochemical Studies
The Physicochemical study included the determination of successive extractive values of the test drug in
different solvents, alcohol and water soluble contents, moisture content, ash values, loss of weight on drying,
pH values, crude fibre content and bulk density (Table 2).
Successive Extractive Values
The successive extractive values of the test drug in different organic solvents viz. petroleum ether, diethyl
ether, chloroform, alcohol and distilled water were determined using a Soxhlet’s apparatus. The heat was
applied for six hours for each solvent on a water bath/ heating mantle. The extracts were filtered and after
evaporation of the solvents; the extractive values were determined with reference to the weight of air dried
drug. The procedures was repeated three times and the mean value for each extract was calculated
(Anonymous, 1968).
Water and Alcohol Soluble Contents
5 gm of the air dried powdered drug was taken with 100 ml of distilled water, in a glass stoppered conical
flask for 24 hours. The mixture was carefully shaken frequently for 6 hours and then allowed standing for
18 hours. It was filtered and the whole filtrate was evaporated to dryness on a water bath at 105ºC to
constant weight, cooled in desiccator for 30 minutes and weighed. The percentage of water soluble matter
was calculated with reference to the amount of air dried drug. The percentage of alcohol soluble matter was
determined as above by using alcohol in place of water (Anonymous, 1968).
Loss of Weight on Drying
10 gm of drug was taken, spread uniformly and thin layered in a shallow petridish. It was heated at a
regulated temperature of 105 ºC, cooled in a desiccator and weighed. The process was repeated many times
till two consecutive weights were found constant. The percentage of loss in weight was calculated with
respect to initial weight (Jenkins et. al., 2008).
Moisture Content
The toluene distillation method (Dean and Stark Method) was used for the determination of moisture
content. 10 gm of drug was taken in the flask and 75ml of distilled toluene was added to it. The level of
toluene should be above the drug level in the flask. The drug was submerged in toluene then it was distilled
for sufficient time. The volume of water collected in receiver tube (graduated in ml) was noted and the
percentage of moisture was calculated with reference to the weight of the air dried drug taken for the
process. This process was repeated for three times and the mean value was calculated (Jenkins et. al., 2008)
(Table 8).
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Ash Values
Total Ash
2 gm of drug was incinerated in a silica crucible of constant weight at a temperature not exceeding 800ºC in
a muffle furnace until free from carbon, cooled and weighed, the percentage of ash was calculated by
subtracting the weight of crucible from the weight of crucible + ash. The percentage of total ash was
calculated with reference to the weight of drug taken (Anonymous, 1968).
Water Soluble Ash
The obtained ash was boiled with 25ml of distilled water for 10 min. The insoluble matter was collected in
an ash less filter paper; (Whatman No. 42), washed with hot water and ignited in crucible, at a temperature
not more than 800 ºC, the weight of insoluble ash was subtracted from the weight of total ash, giving the
weight of water soluble ash. The percentage of water soluble ash was calculated with reference to the air
dried drug taken (Anonymous, 1968).
Acid Insoluble Ash
The total ash was boiled with 25 ml of 10% hydrochloric acid for 10 min. The insoluble matter was collected
on ash less filter paper (Whatman No. 42), washed with hot water and ignited in crucible at a temperature
not exceeding 800ºC till constant weight. The percentage of acid-insoluble ash was calculated with reference
to the weight of drug taken (Anonymous, 1968).
pH Value
Determination of pH was carried out by a digital pH meter (model no. HI96107, HANNA Instruments). The
instrument was standardized by using buffer solution of 4.0, 7.0, and 9.20 to ascertain the accuracy of the
instrument prior to the experiment. The pH value of 1% and 10% aqueous solution of powder drug was
measured (Anonymous, 1968).
Crude Fibre Content
10gm of the powdered drug material was refluxed with 150ml of petroleum ether (60 -80º C). After that
200ml of boiling sulphuric acid (1.25%) was added. (Sulphuric acid was prepared by diluting 51ml of N
H2SO4 to 200ml at 25ºC). The mixture of acid and drug was cooled and then heated to boiling, the flame
being adjusted for slow steady boiling for 30minutes. Acid insoluble residue was collected on a filter paper
to remove acid, the residue was then put back into the flask and refluxed with 200ml of boiling 1.25%
Sodium hydroxide solution (70ml 1 N NaOH diluted to exactly 200ml), the mixture was again boiled for
30mins, filtered and washed with hot water to remove all the alkali, finally the residue was dried at 100º C
until of constant weight, which gives the value of crude fibre (Jenkins et. al., 2008).
Bulk Density
Poured Bulk Density
It was determined by pouring sample of drug (50 gm drug was taken) into a graduated cylinder and the
volume occupied by the drug was measured (Table 11).
Tapped Bulk Density
It was determined by measuring the volume occupied by the sample of known mass (50gm) into a
graduated cylinder after subjecting to prescribed amplitude and frequency of tapping over a prescribed
period of time (15 minutes) using digital tapped Densitometer.
Bulk Density is calculated by the formulae:Bulk Density = Mass/Volume in gm/ml.
Phytochemical Analysis
Qualitative Analysis
The qualitative analysis of different chemical constituents, present in test drugs was carried out according to
the scheme proposed by Bhattacharjee and Das (1969).
The powder of the test drugs was extracted with petroleum ether (bp.60-80 ºC). The petroleum ether
extract (I) was tested for free phenols, alkaloids and sterols/terpenes. A part of this extract was saponified
and portion (II) was tested for fatty acids, whereas, unsaponified portion (III) was tested again for phenols,
and sterols/terpenes for confirmation. The defatted marc was divided into two portions. One portion was
extracted with hot water and the other with ethanol (70%). The aqueous (IV) and ethanolic (V) extracts
were tested for alkaloids, flavonoids, saponins, sugars and tannins. Aqueous extract was extracted with
ether and ether soluble portion (VI) was tested again for alkaloids, sterols/terpenes, whereas, water -soluble
portion (VII) was tested for glycosides. The water-soluble portion was again hydrolyzed with 5%
hydrochloric acid and extracted with chloroform. The aglycone portion (VIII) was tested for insoluble
hydrochloride of alkaloid. Chloroform soluble portion (IX) was tested for alkaloids and sterols/terpenes,
whereas; water-soluble fraction (X) was tested for alkaloids. One part of this water-soluble portion was
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basified with any alkali (ammonia) and extracted with immiscible solvent (ether). The solvent soluble part
(XI) was again tested for alkaloids (Table 3).
Test for Alkaloids
A drop of Dragendroff’s reagent in the extract was added. The brown precipitate showed the presence of
alkaloids (Afaq et al., 1994).
Hager’s test: Few drops of Hager’s reagent were added in 1 ml of alcoholic test solution. The presence of
yellow colour precipitate indicated the presence of Alkaloids (Afaq et al., 1994).
Wagner’s test: Few drops of Wagner’s reagent were added in 1 ml of alcoholic test solution dissolved with
2 ml of dil. HCl. The presence of yellow brown colour precipitates indicated the presence of Alkaloids (Afaq
et al., 1994)
Test for Carbohydrate / Sugars
Fehling’s Test:
In the aqueous extract, a mixture of equal parts of Fehling’s solution A and B previously mixed was added
and heated. A brick red precipitate of cuprous oxide indicated the presence of reducing sugars.
Molisch’s test:
In an aqueous solution, α-napthol was added. Afterwards, concentrated sulphuric acid was gently poured. A
brown colour ring at the junction of the two solutions indicated the presence of the sugar (Afaq et al., 1994).
Test for Flavonoids
A piece of Magnesium ribbon was added to the ethanolic extract of the drug followed by drop wise addition
of concentrated Hcl. Colour ranging from orange pink to red is a confirmatory test for flavonoids
(Fransworth, 1966).
Test for Glycosides
The test solution was filtered and sugar was removed by fermentation with baker’s yeast. The acid was
removed by precipitation with magnesium oxide or barium hydroxide. The remaining ethanolic extract
containing the glycosides was subsequently detected by the following methods:
a. The hydrolysis of the solution was done with concentrated sulphuric acid and after the hydrolysis, sugar
was determined with the help of Fehling’s solutions.
b. The Molisch’s test was done for sugar using α-napthol and concentrated sulphuric acid (Afaq et al., 1994).
Test for Tannin
Ferric chloride solution was added in the aqueous extract of the drug. A bluish-black colour, which
disappeared on addition of dilute sulphuric acid followed by a yellowish brown precipitate, showed the
presence of tannin (Afaq et al., 1994).
Test for Proteins
Biuret’s test
In 1 ml of hot aq. extract of the drug 5-8 drops of 10 W/V solution hydroxide solution was added followed by
1 or 2 drops of 3 % W/V copper sulphate solution. A red or violet colour was obtained (Anonymous, 1987).
Millon’s reaction
To the test solution, Millon’s reagent was mixed and white coloured precipitate showed the presence of
proteins (Afaq et al., 1994).
Test for Starch
0.015 gm of Iodine and 0.015 gm of Potassium Iodide was added in 5 ml of distilled water, 2 ml of iodine
solution formed was added to 2 ml of aqueous test solution, the presence of blue colour indicated the
presence of starch (Ali, 2010).
Test for Phenol
i. Ferric chloride solution was added in 2 ml of ethanolic or aqueous test solution. Blue or green colour
indicated the presence of phenols (Finar, 1973).
ii. 5– 8 drops of 1% aqueous solution of Lead acetate was added to aqueous or ethanolic test solution. The
presence of yellow coloured precipitate indicated the presence of phenols
iii. Libermann’s Test: 2ml of ethanolic or aqueous test solution was dissolved with 0.5 ml of 70 % H 2SO4
followed by the addition of few drops of aqueous sodium nitrite solution (0.5%). Red colour on dilution
indicated the presence of phenols (Brewster and Mc Even, 1971).
Test for Sterol/Terpenes
Salkowski reaction: In the test solution of chloroform 2 ml sulphuric acid (concentrated) was mixed from
the side of the test tube. The colour of the ring at the junction of the two layers was observed. A red colour
ring indicated the presence of the sterols/terpenes (Afaq et al., 1994).
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Test for Amino Acids
The ethanolic extract was mixed with ninhydrin solution (0.1% in acetone). After heating gently on water
bath for few minutes it gave a blue to red-violet colour that indicated the presence of amino acids (Brewster
and Mc Even, 1971).
Test for Resin
The test solution was gently heated and acetic anhydride was added in it. After cooling, one drop of
sulphuric acid was mixed. A purplish red colour that rapidly changed to violet indicated the presence of the
resins (Afaq et al., 1994).
Fluorescence Analysis
Fluorescence Analysis of powdered drugs
Fluorescence analysis of the powdered drugs was done for identification. The powdered drugs were treated
with different chemicals and observed in daylight and under ultra violet light. The changes in colours were
noted (Nagulan and Kumar, 2016) (Table 4). Fluorescence Analysis of the successive extracts of drug
sample
Successive extracts of all the drug samples viz. Petroleum ether, diethyl ether, chloroform, ethyl acetate,
acetone, ethanol and aqueous extracts were observed in day light and UV light (Nagulan and Kumar, 2016)
(Table 5).
Thin Layer Chromatography (TLC)
Thin layer chromatography of different extracts of the drugs was carried out on T.L.C precoated aluminium
plates (silica gel 60 of F254, layer thickness 0.25 mm) by taking various mobile phase. After the development
of the plates, they were sprayed with different reagents and examined under day, UV lights (UV short and
UV long) and Iodine vapours to detect the spots representing various constituents. The Rf values of the spots
were calculated using following formulae (Anonymous, 1968, Afaq et al., 1994) (Table 6).
Rf value = Distance travelled by the spot / Distance travelled by the solvent
Safety studies
Microbiological determination tests
Total viable aerobic count (TVC):
For detection of the antibacterial activity of the test drug, the total viable aerobic count (TVC) of the test
drug was carried out, determined, as specified in the test procedure, using following methods:
Pre-treatment of the test drug
Depending on the nature of the compound sample used, it was dissolved using a suitable method and any
antimicrobial property present in the sample was eliminated by dilution or neutralization. Buffered Sodium
Chloride-Peptone Solution, pH 7.0 (MM1275-500G Himedia Labs, Mumbai, India) was used for dilute the
test sample.
Plate Count for bacteria: 1 ml of the pre-treated test sample was added to about 15 ml of the liquefied
casein-soybean digest agar in a petridish of 90 mm diameter at a temperature not exceeding 45 0C.
Alternatively the test sample was spread on the surface of the solidified medium. Two dishes were prepared
with the same dilution, they were inverted and incubated at 30-350C for 48-72 hrs, unless a more reliable
count was obtained in a short period of time. The number of colonies so formed was counted and the results
were calculated using the plates with the largest number of colonies, up to a maximum of 300.
Plate Count for fungi: 1 ml of the pre-treated test sample was added to about 15 ml of the liquefied
Sabouraud glucose agar with antibiotics in a petridish of 90 mm diameter at a temperature not exceeding
450C. Alternatively the test sample was spread on the surface of the solidified medium. Two dishes were
prepared with the same dilution; they were inverted and incubated at 20-250C for 5 days, unless a more
reliable count was obtained in a short period of time. The number of colonies so formed was counted and
the results were calculated using the plates with not more than 100 colonies.
Heavy Metals Determination
Heavy metals including Lead, Mercury, Arsenic and Cadmium were determined in the test sample using
Atomic Absorption Spectroscopy (AAS).
Aflatoxin Estimation:
The test for the determination of aflatoxins B 1, B2, G1 and G2 was carried out using LC-MS/MS. 2 gm of test
drug was blended at high speed with 20 ml of 60% acetonitrile/water for two minutes. The blended sample
was centrifuged for ten minutes using 1600 rpm (av.), supernatant was retained and diluted with 2 ml of
filtrate with 48 ml of phosphate buffered saline (PBS, pH 7.4) to give a solvent concentration of 2.5% or less;
methanol/water was prepared by taking 2 ml of sample and diluted with 14 ml of PBS (pH 7.4) to give a
solvent concentration of 10% or less. The sample diluent was passed through the immunoaffinity column at
a flow rate of 5 ml/ min. The column was then washed by passing 20 ml of distilled water through the
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column at the flow rate of approximately 5 ml/ min and dried by rapidly passing air through the column. 1.5
ml of distilled water was added to the sample elute. 500 µl of sample was injected onto the LCMS-MS (LCPerkin, MS Applied Bio System, Model No.2000, Mobile Phase). A- Water 100%, B-ACN 100%, Column oven
temperature = 30, Column ZORBAX Rx c18, narrow base 2.1×150 mm - 5 micron, Flow = 0.750 ml). The
aflatoxin concentration was quantified by comparing sample peak heights or areas to the total aflatoxin
standard (R-Biopharm) (Lohar, 2007).
Pesticidal Residue Estimation
The test for the assessment of specific pesticide residues like Organochloride compounds,
Organophosphorous compounds and Pyrethroids compound was conducted using GC-MS/MS
(Ramkrishanan et al., 2015).
Observation and Results
The Organoleptic evaluation carried out has been given below in table 1:
Table 1: Organoleptic characters
S.NO.
Organoleptic
Observations
characters
1.
Appearance
Round
2.
Colour
Light brown
3.
Odour
Rancid
4.
Texture
Smooth
5.
Taste
Mucilagenous
S.NO.
1.

2.
3.
4.
5.
6.
7.
8.

Table 2: Physicochemical parameters
Parameters
Results
Successive Extractive values
Petroleum ether 12.466±1.323
Di ethyl ether
11.273±1.313
Chloroform
3.06±0.414
Alcohol
1.23±0.147
Aqueous
17.346±1.018
Solubility
Alcohol soluble content : 14.076±0.407
Aqueous soluble content : 8.283±0.661
Loss of weight on drying at 105⁰C
6.72±0.301
Moisture content
4.113±0.003
Ash value
Total Ash: 5.66±0.16
Water soluble: 0.83±0.16
Acid Insoluble Ash: 2.16±0.60
pH values
1 % water solution 7.3±0.033
10 % water solution 7.0±0.033
Crude Fibre content
28.43±0.987
Bulk Density (gm/ml)
Poured bulk density : 0.503±0.024
Tapped bulk density : 0.690±0.011

Table 3: Phytochemical analysis of Kanocha (Phyllanthus maderaspatensis)
S.NO.
1.

Chemical constituents
Alkaloid

2.

Carbohydrate

3.
4.
5.
6.

Glycoside
Flavonoids
Tannin
Protein

7.

Steroid
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Tests/reagent
Dragendroff´s reagent
Hager´s test
Mayer´s reagent
Molisch´s Test
Fehling´s test
Baker’s Yeast Test
Mg Ribbon Test
Ferric chloride test
Xanthoproteinic test
Biurette´s test
Salkowski reaction

Inference
+
+
+
-

-

+
+
+
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Liebermann-Burchard’s Test
Ninhydrin solution
Acetic Anhydride Test
Lead acetate Test
Iodine Test

-

+
-

Table 4: Fluorescence analysis of Kanocha (Seeds of Phyllanthus maderaspatensis) in different
chemicals & reagents
S.
Powdered
Day
UV short
UV
No. drug
light
long
1.
P. drug + Conc. HNO3
Orange Light Green Black
2.

P. drug + Conc. HCl

Black

Black

3.

P. drug + Conc. H2SO4

Green

4.

P. drug + Distilled Water

Green

Green

5.

P. drug + Leishman’s Stain

Dark
Brown
Light
Brown
Brown

Dark
Brown
Black

Green

6.

P. drug + Glacial acetic acid

Brown

7.

P. drug + NaOH (10%)

Light
Brown
Black

Greenish
White
Green

Black

Black

8.

P. drug +Dil. HNO3

Green

Green

9.

P. drug + Dil. H2SO4

Green

Green

10.

P. drug +Dil. HCl

Light Green

11.

P. drug + Dragendorff’s reagent

Light
Green
Black

12.

P. drug + Mayer’s Reagent

Light
Brown
Light
Brown
Light
Brown
Brick
Orange
Brown

13.

P. drug +Benedict’s reagent

Black

14.

P. drug + Fehling reagent

Light Green

Green

15.

P. drug + KOH (10%) Methanolic

Dark
Brown
Light
Brown
Brown

Dark
Brown
Black

Dark Brown

16.

P. drug + CuSO4 (5%)

Brown

Green

Dark
Brown
Green

17.

P. drug + Ninhydrin (2%) in Acetone

Black

Black

Black

18.

P.drug+Formic Acid

Brown

Green

Brown

19.

P. drug +Lead Acetate (5%)

Light
Brown

Green

Green

Dark Brown
Dark Brown

Table 5: Fluorescence analysis of Successive extracts of Kanocha (Phyllanthus maderaspatensis)
S.No Extracts
Day Light
UV Short
UV Long
1.
Petroleum Ether
Light Green
Light Green Black
2.
Diethyl Ether
Light Green
Green
Light Orange
3.
Chloroform
Light Green
Green
Light Brown
4.
Alcohol
Brown
Greenish
Brown
5.
Aqueous
Blackish Brown Black
Dark Brown
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Table 6: TLC of aqueous extract of Kanocha (Phyllanthus maderaspatensis)
Extract
Solvent
Treatment
No.
Rf Value &
System
of spots colour of spots
0.59 (Light Brown)
Day light
2
0.82 (Light Brown)
Aqueous
n-Butanol: Acetic acid:
0.59 (Light Brown)
Water
U V Short
2
0.82 (Light Brown)
(5:1:4)
0.59 (Light Brown)
U V Long
2
0.82(Light Brown)
0.59(Light Brown)
Iodine Vapours 2
0.82 (Light Brown)
Fig. 2: TLC of Aqueous extract of Kanocha

Day

Light UV

ShortUV Long

Iodine Vapour

Table 7: Microbial Load in Kanocha (Phyllanthus maderaspatensis)
S. No.
Tests
Result
Permissible limit
Total
Bacterial
19
Not
more
than
1.
Count
00
1x105cfu/gm
Total Yeast &
22
Not more than 1 x103
2.
Mould
0
cfu/gm
Table 8: Test for specific pathogens in Phyllanthus maderaspatensis
S. No. Pathogens (/gm)
Result (gm) Permissible limit as per API
1.
2.
3.
4.
S. No.
1.
2.
3.
4.

Escherichia coli
Salmonella
Staphylococcus aureus
Pseudomonas aeruginosa

Absent
Absent
Absent
Absent

Absent
Absent
Absent
Absent

Table 9: Heavy metals in Kanocha (Phyllanthus maderaspatensis)
Method
Heavy
Result
LOQ
Permissible
Metals

(mg/kg)

(mg/kg)

limit (mg/kg)

Lead (Pb)
Mercury (Hg)
Arsenic (As)
Cadmium (Cd)

Not detected
Not detected
Not detected
Not detected

2.50
0.5
1.25
0.25

Not more than 10
Not more than 1
Not more than 3
Not more than 0.3

AAS
AAS
AAS
AAS

LOQ = Limit of Quantification
BLQ = Below the limit of quantification
AAS = Atomic Absorption spectroscopy
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Table 10: Aflatoxins in Kanocha (Phyllanthus maderaspatensis)
S.No. Aflatoxins (mg/kg)
Result
LOQ
Permissible limit (mg/kg)
1.
Aflatoxin B1
Not detected 0.001 Not more than 0.5
2.
Aflatoxin G1
Not detected 0.001 Not more than 0.5
3.
Aflatoxin B2
Not detected 0.001 Not more than 0.1
4.
Aflatoxin G2
Not detected 0.001 Not more than 0.1
LOQ = Limit of Quantification
BLQ = Below the limit of quantification
LCMS/MS = Liquid Chromatography Mass Spectrometry

Method
LCMSMS
LCMSMS
LCMSMS
LCMSMS

Table 11: Pesticidal residue in Kanocha (Phyllanthus maderaspatensis)
S.
No.

Pesticide Residue
(mg/kg)

1.
2.
3.
4.
5.
6.
7.
8.
9.

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

0.02
0.04
0.04
0.08
0.04
0.04
0.04
0.04
0.10

Not Detected

0.04

1.0

11.
12.
13.

Alachlor
Aldrin &Dieldrin
Azinophos-methyl
Bromopropylate
Chlordane
Chlorfenvinphos
Chlorpyrifos
Chlorpyrifos-methyl
Cypermethrin
DDT (Sum of pp-DDT,
pp-DDE and pp-TDE)
Deltamethrin
Diazinon
Dichlorvos

Permissible
limit
(mg/kg)
0.02
0.05
1.0
3.0
0.05
0.5
0.2
0.1
1.0

Not Detected
Not Detected
Not Detected

0.10
0.04
0.04

0.5
0.5
1.0

14.

Dithiocarbamates

Not Detected

0.01

2.0

Not Detected

0.04

3.0

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

0.04
0.04
0.04
0.10
0.04

0.05
2.0
0.05
1.5
0.05

GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS

Not Detected

0.04

0.05

GCMSMS

Not Detected

0.04

0.1

GCMSMS

Not Detected

0.04

0.3

Not Detected

0.04

0.6

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.10

1.0
0.2
0.5
0.2
1.0
0.1
3.0
4.0
3.0

Not Detected

0.10

1.0

10.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
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Endosulfan (Sum of Isomer
and Endosulfan sulphate)
Endrin
Ethion
Fenitrothion
Fenvalerate
Fonofos
Heptachlor
(Sum of Heptacholar&
Heptachlor epoxide)
Hexachlorobenzene
Hexachlorocyclohexane
isomer (other than ý)
Lindane
(ý-Hexachlorocylohexane
Malathion
Methidathion
Parathion
Parathion Methyl
Permethrin
Phosalone
Piperonylbutoxide
Primiphos Methyl
Pyrethrins
Quintozen
(Sum
of
Quintozene,
pentachloroaniline
and
methyl pentachlorophenyl
sulphide)

Result

LOQ
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GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
UV-VIS
Spectrophotometry

GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
GCMSMS
LCMSMS
LCMSMS
LCMSMS
GCMSMS
LCMSMS
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DDT = Dichloro diphenyl trichloroethane
DDE = Dichloro diphenyl dichloroethylene
GCMS/MS = Gas Chromatography Mass Spectrometry
LCMS/MS = Liquid Chromatography Mass Spectrometry
Results and Discussion
Standardisation is an essential tool to ensure identity, purity and quality of herbal drugs, therefore an effort
was made to standardise a well known Unani drug Kanocha. Pharmacognostical and physicochemical
studies helps in identification, establishing the purity and quality of the drug. Phytochemical analysis helps
in characterization of constituents or group of constituents present in the drug and it is very essential to
check the presence of various phytochemicals as the medicinal property of a drug depends on them.
Organoleptic characterization showed that the seeds are rounded, smooth, light brown in colour with rancid
odour and mucilaginous taste. On physicochemical examination it was found that the amount of total ash,
water soluble ash and acid insoluble ash of Kanocha (Seeds of Phyllanthus maderaspatensis) are 5.66±0.16,
0.83±0.16 and 2.16±0.6, respectively. Percentage of loss of weight on drying, moisture content, crude fibre
content, alcohol and water Soluble content were found to be 6.72±0.301, 4.113±0.003, 28.43±0.987,
14.076±0.407 and 8.283±0.661, respectively. pH was found to be 7.3±0.033 in 1 % solution and 7.0±0.033
in 10% solutions. The percentage of extractive values of Kanocha by successive extraction with different
solvents was found to be 12.466±1.323 in Petroleum ether, 11.273±1.313 in diethyl ether, 3.06±0.414 in
Chloroform, 1.23±0.147 in Alcohol and 17.346±1.018 in Distilled water. Poured and tapped bulk densities
are 0.503±0.024 gm/ml and 0.690±0.011gm/ml, respectively. Preliminary phytochemical tests reveal ed the
presence of secondary metabolites such as alkaloids, carbohydrates, glycosides and sterol/terpenes. The
drug showed the characteristic fluorescent black treated with conc. HNO 3, conc. HCL, conc. H2SO4, 10%
NaOH, Ninhydrin in 2% acetone. Petroleum ether and Aqueous extract showed black colour under UV long
and UV Short lights respectively. TLC analysis in aqueous extract revealed the presence of two spots. Each
spot is probably due to pure natural phytochemicals. Safety study revealed the presence of microbial load
(Bacterial, Yeast and Mould) within permissible limit as per WHO guidelines, while heavy metals (Arsenic,
Mercury, Cadmium and Lead), aflatoxins (B1, B2, G1 and G2) which produces serious toxicity such as
carcinogenicity, hepatotoxicity and pesticide residue were found absent in the crude drug sample.
Conclusion
The organoleptic characterization of the seeds of Kanocha (Phyllanthus maderaspatensis) would help in its
identification. Physicochemical study of the drug sample determined a comprehensive range of the
physicochemical constants as per the standard procedures. Phytochemical analysis, Fluorescence study and
TLC fingerprinting further confirmed the identity, purity and quality of the drug sample and revealed the
presence of phytochemicals and it is evident that plants having therapeutic values usually contain diverse
groups of secondary metabolite. Therefore, these findings may be used as the standards for identity, purity
and quality. The results of safety study revealed the presence of Microbial load but within permissible limit,
which was unable to produce any toxicity. Heavy metals, Pesticide residue and aflatoxins were found absent
in the test drug, indicating that the crude drug is free from toxicity and can be used safely without any side
effects. So, it can be concluded that the drug is safe and can be explored for its therapeutic effectiveness.
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