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ABSTRACT KEYWORDS
Triphala is an age old commonly used Ayurvedic powdered preparation in Triphala;
Indian systems of medicine. Thiswell known formulation is made by com- ICP-OES,
bining Phyllanthusemblica Linn. (amalaki), Terminalia bellirica (Gaertn.) Heavy metals.

Roxb. (bibhitaki) and Terminalia chebula (haritaki), in equa proportionsas
mentioned in Ayurvedic Formulary of India (AFl). The formulation is pre-
scribed in the first line treatment of many ailments and is used as laxative,
detoxifying agent and rejuvenator. Triphala is used for curing diseases of
eyes, mouth, ulcer (inflammation), promotes health and immunity, detoxifies
the whole body and acts as cardio-tonic. It is also used in treatment of
jaundice and pthisis due to vata dosa and slesma dosa. Triphala is manu-
factured by several manufacturersin India. The preparationisapoly herbal
formulation containing three medicinal plantsamalaki, bibhitaki and haritaki.
Triphalaitself isused asan ingredient in other formulationslike Pancaguna
Taila, Triphala guggul etc. Different manufacturers collect fruits from dif-
ferent habitats. High concentration of heavy metals in formulation may be
dueto collection of fruitsfrom different habitatslike farmlandswherethere
is excess use of fertilizers or from the plants growing near the highways
where the plants are exposed to automobile pollutants. Five heavy metals
Cu, Zn, Pb, Ni, and Hg which are contributed through various sourcesfrom
the atmosphere and automobiles were analysed in Triphala of different
manufacturers and from Triphala in-house (prepared in [aboratory) by Op-
tical Emission Spectroscopy which uses the technique of Inductively
coupled plasma. ICP-OES is one of the analysis techniques of trace ele-
ments. Out of the Triphala samples analysed of different manufacturers,
total heavy metal concentration was found to be maximum in Manufacturer
No.3 (M3) and minimumin Triphalain-house.
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INTRODUCTION Thiswell-known formul ation is made by combining

Phyllanthus emblica Linn. (amalaki), Terminalia

Triphalaisan ageold commonly used Ayurvedic  bellirica (Gaertn.) Roxb. (bibhitaki) and Terminalia
powdered preparation in Indian systemsof medicine.  chebula (haritaki), in equal proportiond?. Itiscom-
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monly prescribed by most health care practitionersin
India. Accordingtothetraditiond Indianmedicind sys-
tem (Ayurveda), Triphala strengthensthe different tis-
suesof the body, preventsageing, promotesheathand
immunity. It corrects constipation, cleansesand tonifies
the gastrointestind tract and al so detoxifiesthewhole
body, improvesdigestion and assmilation. Triphalaand
itsconstituentsact as cardio-tonic, control blood pres-
sure, improveblood circulation and reduce chol esterol
leveld8.

Because of suchwideuseof thisformulationitis
necessary to andyzeatleast common heavy metadsfrom
theformulation.

Heavy metals are a matter of concern in herbal
drugs; especidly ascertain plants havethetendency of
accumulating heavy metal sfrom soils, polluted water
and atmosphere”. Inall there are 38 heavy metal .
They all play avariety of rolesin biological systems,
ranging from regulationsof biologica process, tobeing
important structural componentin proteing.

Themain sourcesof meta contaminantsinsoilsare
from metaliferousminingand smelting activities, other
industrial emissions, and effluent, urban devel opment,
vehicle emissions, dumped waste materia s, contami-
nated dustsand rainfall; fertilizersand pesticides®. A
traceelement isconsidered as essentia for both man
and animals. At thesametime, when it crossesthelim-
itsit becomestoxic and degeneratesthe system.

Inthe current investigation Triphala of different
Manufacturer and Triphalain-housewereandyzed for
fiveheavy metals. Triphalain-houseisconsdered asa
reference stlandard. Five common heavy metasPb, Zn,
Cu, Ni and Hg were analysed by Optical Emission
Spectroscopy which usesthetechnique of Inductively
Coupled Plasma. ICP-OESisoneof theanaysistech-
niquesof traceelements.

MATERIALSAND METHODS

Fruitsof Phyllanthusemblica Linn., Terminalia
bellirica (Gagrtn.) Roxb. and Terminalia chebula Retz
was collected from Karjat and fruitswere authenticated
fromAgharkar Research Ingtitute (Pune). Thevoucher
specimen numbers for Phyllanthus emblica Linn.,
Terminaliabellirica (Gaertn.) Roxb. and Terminalia
chebula Retz. are Auth 08-65, Auth 08-67and Auth
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08-66 respectively.

Fruitsof Phyllanthusemblica Linn., Terminalia
bellirica (Gaertn.) Roxb. and Terminalia chebula Retz
were separatel y washed, dried, deseeded. The seeded
fruitswere powdered using e ectricad mixer grinder and
sieved through 85- mesh (BSS) seve. Thefine powder
wasstoredin an airtight Pearl Pet containers.

Powdersof threefruitswere mixedintheratio of
1:1:1 (w/wiw) and storedincommercidly availableair-
tight Pear| Pet containerslabelled with detailssuch as
date of preparation and weight of powder, at 28+2°C.
Thispowdered mixture of plant material wasused as
standard Triphala (in-house Triphala) and Triphala
of various manufacturerswere analysed for itsheavy
meta content by Optica Emisson Spectroscopy. |CP-
OESisareproducibleand very accurate andysistech-
nique, suitablefor dl typesof watery and solid samples
(thelatter if they arefirst brought into solution) stan-
dard.

Thel CP-OESdetection limitsvary from 1-100 ppb,
thesevaluesare similar to theframe-AAS detection
limits. ICP-OESusually showslinear cdibration curves
for over 5 decades, thusmaking it possibleto deter-
mine both high and (very) low concentration.

RESULT

Therange of concentrations of fiveheavy metas
namely Zn, Cu, Ni, Hgand Pbinnormal plantshave
been presentedin TABLE 19, Theresultsof theseheavy
metal analysisusing |CP- OEStechnique have been
presented inTABLE 2;
Copper (Cu) - The concentration of Cuwasminimum
(<1ppm) in Triphala prepared by Manufacturer no.1
(M1), whilemaximum (14.42ppm) in Triphala pre-
pared by Manufacturer no.3 (M3).
Zinc (Zn) - The concentration of Zn was lowest
(11.22ppm) in Triphala in-house and highest
(43.48ppm) inM 3.
Nickel (Ni) - Inthe case of Ni the concentration was
minimum (4.83ppm) inMaharasiraand maximuminM3
(15.97ppm).
L ead (Pb) - The concentration of Pb was minimum
(6.15ppm) in Triphala prepared by Manufacturer no.2
(M2), whilemaximum (11.28ppm) in M 1.

The concentration of mercury wasminimuminal
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Triphala sample (<1ppm).
CONCLUSION

Amongst thefivemetal sanalysed, Znwasfoundto
bein maximum concentration but it waswithin the safe
limitsand Hg intheleast concentration in Triphala of
different manufactures.

Therewassignificant variationin thetotal metal
concentration between Triphalain-house Triphalaand
Triphala prepared by different manufacturers.

Thetotal heavy metal content wasfoundto bemaxi-
muminM3ascomparedto Triphala prepared by other
manufacturers. Inthefive samplesanayzedlead was
foundtobein excessinM1 sample Theeffectsof lead
arethesamewnhether it entersthe body through breath-
ing or swalowing. Themaintarget for lead toxicity is
the nervous system, both in adultsand children. Long-
term exposure of adultstolead at work hasresultedin
decreased parformancein someteststhat measurefunc-
tions of the nervous system. Lead exposure may also
causeweaknessin fingers, wrists, or ankles. Lead ex-
posure a so causes small increasesin blood pressure,
particularly inmiddle-aged and older people. Lead ex-
posuremay also causeanemia At high level sof expo-
sure, lead can severely damage the brain and kidneys
inadultsor children and ultimately causedegth. Inpreg-
nant women, highlevelsof exposuretolead may cause
miscarriage. High-level exposurein men can damage
theorgansresponsiblefor sperm production®. The con-
centration of Ni wasfound to behighin M3 sampleas
compared to other Triphala samples. Thelarger part
of al nickel compoundsthat arereleased to the envi-
ronment will adsorb to sediment or soil particlesand
becomeimmobileasaresult. For animalsnicke isan
essentid foodstuff insmal amounts. Insmall quantities
nickel isessentid, but when theuptakeistoo highit can
be adanger to human health. Thiscan cause various
kindsof cancer on different siteswithin the bodies of
animas, mainly of thosethat live near refineries. The
increasing concentration of Ni detectedin Triphalacan
be attributed to the high concentration of Ni presentin
the soil coming from variousenvironmental factors, es-
pecialy through fungicidesfrom cultivated landsnearby.
Humans may be exposed to nickel by breathing air,
drinking water, eating food or smoking cigarettes. In
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the current evaluation total heavy metal content was
found to bemaximum in Triphalamanufactured by M3
and minimumin Triphalain-house. Thehighmetal con-
tent may be due to the quality of raw materials, soil
where plant isgrown, manufacturing process, stability
etc. Thereforeandysisof different partsof thetreeand
soilsneedsto be doneto check the source of the heavy
metals. Theseresultsrequirefurther investigation, es-
pecidly to corrdaewith theenvironmentd level sof the
heavy metals.

Note: The source of readings-Normal range
Alloway (1968) and Bowen (1979) Concentrationin
contaminated plants-K abata- Pendiasand Pendias

TABLE 1: Typical concentration of somemetalsin plants

Normal rangein Concentration in

Metal  plant material pgg' contaminated plant
fresh weight pgg™
Copper 4-15 20-100
Zinc 3-100 100-400
Lead 0.1-10 30-300
Nickle 0.02-5 10-100
Mercury 0.015 -

Note: The sourceof readings-Normal rangeAlloway
(1968) and Bowen (1979) Concentration in contami-
nated plants-Kabata-Pendias and Pendias (1984)
(Alloway, 1990; Ross, 1994)
TABLE 2: Metal concentrations (ppm) in Triphala of
different manufacturers

Standard M anufacturer Manufacturer M anufacturer

Metal Triphala Nno.1 no.2 no.3
in-house (M1) (M2) (M3)
Copper  7.03 <1 1191 14.42
Zinc 11.22 23.45 18.74 43.48
Lead 8.84 11.28 6.15 9.27
Nickel ~ 4.83 5.33 5.68 15.97
Mercury <1.0 <1.0 <1 <1.0
Total
31.92 40.06 42.48 83.14
metal
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