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ABSTRACT

Liver disorders constitute a significant global health burden due to the liver's vital roles in metabolism, detoxification, and the maintenance of
physiological homeostasis. Conventional therapies, although effective to some extent, are often associated with adverse effects and limited regenerative
potential. This has led to growing interest in traditional herbal formulations with hepatoprotective properties. Rohitakarishta, a classical Ayurvedic
fermented preparation described in Sharngadhara Sambhita, is traditionally indicated in liver and spleen disorders such as hepatomegaly, splenomegaly,
jaundice, and anaemia. The present review compiles classical references, phytochemical constituents, and experimental evidence to evaluate the
hepatoprotective potential of the compound. Rohitakarishta is prepared through natural fermentation using Tecomella undulata (Rohitaka) stem bark as
the principal ingredient, along with adjuvant herbs including Piper longum, Plumbago zeylanica, Zingiber officinale, Terminalia chebula, Terminalia
bellirica, and Emblica officinalis. Phytochemical studies reveal the presence of flavonoids, alkaloids, tannins, phenolic compounds, lignans, terpenoids,
and essential oils, many of which possess antioxidant and anti-inflammatory activities. Experimental studies demonstrate that extracts of 7. undulata
and polyherbal combinations significantly reduce serum liver markers (AST, ALT, ALP, bilirubin), decrease lipid peroxidation, enhance antioxidant
enzyme levels, and restore normal hepatic histoarchitecture in toxin-induced hepatotoxicity models. The hepatoprotective effects are primarily attributed
to antioxidant, anti-inflammatory, and cytoprotective mechanisms, including scavenging of reactive oxygen species and modulation of inflammatory
mediators. Although preclinical findings are promising, further well-designed clinical trials and standardisation studies are necessary to substantiate its

safety, efficacy, and integration into evidence-based hepatoprotective therapy.
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INTRODUCTION

The liver is a vital organ that performs numerous essential
functions, including metabolism, secretion, storage, and the
detoxification of both endogenous and exogenous substances'.
Liver diseases continue to pose a serious global health challenge
due to the organ’s wide-ranging roles in maintaining
physiological balance. Although modern medicine has made
considerable progress, there is still a lack of completely effective
drugs that can enhance liver function, offer full organ protection,
or support the regeneration of hepatic cells. This highlights the
need to explore safer and more effective therapeutic options,
particularly those derived from plants. Phytochemicals, which are
biologically active compounds produced through primary and
secondary metabolic processes in plants, contribute to plant
growth and defence and also exhibit promising therapeutic
potential?.

Ayurveda has been used for centuries to treat liver disorders, with
well-established safety and effectiveness. Ayurvedic remedies are
generally associated with lower toxicity compared to many
conventional drugs. In contrast, several modern treatments for
liver diseases are linked to systemic side effects, which often limit
their long-term use and make physicians cautious about extended
prescriptions’. As a result, current conventional treatment options
remain somewhat limited, leading to growing interest in

Ayurvedic formulations that combine traditional knowledge with
demonstrated safety and potential clinical benefits *.

In Ayurveda, Asava-Arishta are one of the most effective liquid
dosage forms prepared through a natural bio-fermentation
process. They are made by soaking the drugs in water, either in
powder form or formulation, a decoction of the specified drugs
and mixing them with sweetening agents like sugar, jaggery,
honey, etc and kept undisturbed for a specified period of time,
during which they undergo a process of fermentation, generating
alcohol, thus facilitating the extraction of the active principles
contained in the drugs. The alcohol, so generated, also serves as
a preservative’. Among various Arishta preparations,
Rohitakarishta is one such preparation made of Rohitaka
decoction as a major ingredient. Classical references to
Rohitakarishta are found in the Sharngadhara Samhita, the
Bhaishajya Ratnavali, and the Ayurvedic Formulary of India,
where it is indicated for liver and spleen disorders. In the present
review, an attempt has been made to compile and critically
analyse the available literature on Rohitakarishta with respect to
its phytochemical composition and pharmacological activities,
with special emphasis on its hepatoprotective potential. The
review encompasses evidence from classical Ayurvedic texts as
well as experimental and clinical studies, aiming to provide a
comprehensive understanding of the therapeutic relevance of
Rohitakarishta in the management of liver disorders.
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All the information summarised in this review article was sourced
from classical Ayurveda texts, including Sharngadhara Sambhita,
Bhaishajya Ratnavali, and other relevant Nighantus, as well as
from original research articles retrieved from electronic databases
such as PubMed, Google Scholar, ScienceDirect, Web of Science,
and Scopus. A comprehensive literature search was conducted
using combinations of the following keywords: “Ayurveda,”
“Rohitakarishta,” “Arishta,” “fermented Ayurvedic formulation,”
“Rohitaka,” “Tecomella undulata,” “hepatoprotective,” “liver

“ethnomedicinal uses,” “antioxidant,” “anti-inflammatory,”
“hepatotoxicity,” “liver enzymes,” and “hepatic protection.” In
addition, individual ingredients of Rohitakarishta were searched
using their classical names and botanical identities to collect data
on their phytochemical constituents and pharmacological
activities, particularly those relevant to liver protection. Data
from classical texts were used to document traditional indications
and formulation rationale, while experimental and clinical studies
were analysed to summarise available scientific evidence

disorders,” “yakrit roga,” “phytochemistry,” “pharmacology,”  supporting the hepatoprotective potential of Rohitakarishta.
Table 1: Ingredients of Rohitakarishta
Name of drug English/Botanical name Family name Part to be used Quantity of the drug
Rohitaka Tecomella undulata (Sm)Seem Bignoniaceae Stem bark 100 parts
Jala Water - - 1024 parts
Guda Jaggery - - 200 parts
Dhataki Woodfordia fruticose Kurz Lythraceae Flower 16 parts
Pippali Piper longum Linn. Piperaceae Fruit 1 part
Pippali-Moola Piper longum L. Piperaceae Root 1 part
Chavya Piper Retrofractum Vahl. Piperaceae Stem 1 part
Chitraka Plumbago zeylanica L. Plumbaginaceae Root 1 part
Shunthi Zingiber officinale Roxb. Zingiberaceae Rhizome 1 part
Tvak Cinnamomum zeylanicum Blume. Lauraceae Stem bark 1 part
Ela (suksmaila) Elettaria cardamomum (Linn.) R.br. Zingiberaceae Seeds 1 part
Patra (tejapatra) Cinnamomum tamala (Buch_Ham) Neess Lauraceae Leaf 1 part
Eberm
Haritaki Terminalia chebula Roxb. Combretaceae Pericarp 1 part
Bibhitaki Terminalia belerica Gaertn. Combretaceae Pericarp 1 part
Amalaki Emblica officinalis Gaertn Euphorbiaceae Pericarp 1 part
Table 2: Rasadi Panchaka of Individual ingredients of Rohitakaristha
Name of drug Rasa Guna Veerya Vipaka Karma
Rohitaka Katu, Kashaya, Laghu, Ruksa, Sheeta Katu Vatahara, Kaphahara,Ruchya,
Tikta Sara Raktaprasadana, Medohara, Vishaghna’
Dhataki Katu, Kashaya Laghu Sheeta Katu Grahi, Visaghna, Kriminut, Sandhaniya
Pippali Madhura, Katu, Laghu, Snigdha Anushna Madhura Dipana, Hrdya, Kaphahara,Ruchya,
Tikta Tridoshahara,Vatahara, Vrishya,
Rasayana, Rechana
Pippalimula Katu Laghu, Ruksa Ushna Katu Deepana, Kaphahara, Pacana, Ruchya,
Vatahara, Vatanulomana,
Shulaprasamana
Cavya Katu Laghu, Ruksha, Ushna Katu Bhedana, Dipana, Kaphahara, Pachana,
Tikshana, Rechana, Vatahara
Citraka Katu Laghu, Ruksha, Ushna Katu Kapha Vatahara Pachana Deepana
Tikshana, Shoolahara Shothahara
Sunthi Katu, Laghu, Snigdha Ushna Madhura Anulomana, Dipana, Hridya,
Pachana, Vatakaphapaha, Asmadosahara
Tvak Madhura, Katu, Laghu, Ruksa Ushna Katu Kaphavatahara, Ruchya, Visaghna,
Tikta Tiksana Kanthasuddhikara
Ela(Suksmaila) Madhura, Lagu Sheeta Madhura Anulomana, Dipana, Hridya, Mutrala,
Katu Rochana
Patra Madhura, Laghu, Picchila, Ushna Katu Kaphavatahara, Ruchya, Arshoghna
Katu Tiksna
Haritaki Madhura, Amla, Laghu, Ruksha Ushna Madhura Tridoshahara Rasayana, Yogavahi,
Katu, Tikta, Chakshushya Hridya Medhya
Kashaya
Bibhitaki Kashaya Laghu Ushna Madhura Kapha Pitta hara Bhedana, Chakshushya,
Ruksha, Krimighna Keshyam Kasahara
Amalaki Amla, Kashaya, Laghu Ruksha Sheeta Madhura Tridoshahara Vrishya Chakshushya
Tikta, Katu, Rasayana
Madhura
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Table 3: Chemical constituents and ethnomedicinal uses of the ingredients of Rohitakarista

Ingredients

Chemical constituents

Ethno -Medicinal Uses

Tecomella
undulata (Sm)Seem

Tecomin (veratroyl B-D-glucoside), n-triacontane, n-
heptacosane, n-nonacosane, n-triacontanol, n-
octacosanol, Radermacol, Lapachol,
Dehydro-a-lapachone, B-lapachone, B-sitosterol, Rutin,
Quercetin, Undulatin, Betulinic acid*®

Enlargement of liver and spleen, urinary disorders, worms,
leucoderma, leucorrhoea, fever, abortion, haemorrhoids®
piles and anorexia’, muscle relaxant, cardiotonic and,
choleretic'®

Woodfordia fruticosa
Kurz

Tannin and Glycoside. Tannins, cyaniding, octasonal,
di glucoside, and beta-sitosterol*’

Toothache, Blood infection, Leprosy, Dysentery, Paediatric
diarrhoea. Fever, urinary disorder, swelling, menstrual
problems'!

Piper longum L.

Piperine, Iperonaline,

Piperettine, Asarinine, Pellitorine, Piperundecalidine,
Piperlongumine, Piperidine, Piperine,
Terahydropiperlongumine And Trimethoxy
Cinnamoyl-Piperidine And Piperlongumine®
The root part of the plant contains piperlongumine or
piplartinine, piperine and dihydrostigmasterolasarinine,
pellitorine, refractomide A, brachystine, pipercide,
piperderidine, piperundecalidine, iperonaline, methyl
piperine, terahydropiperlongumine, Essential Oils.”!

Used as liver tonic, abortifacient, aphrodiasic, stomachic,
laxative, anti-diarrhoeal, anti-dysenteric, anti-asthmatic,
antibronchitis. Used in abdominal complaints, , tumours,

diseases of the spleen, pains, inflammation, leprosy,
insomnia, jaundice, and hiccoughs, heart diseases,
parturition, expulsion of the placenta, paraplegia, chronic
cough, enlargement of the spleen, acute and chronic
bronchitis'*!3.

Piper Retrofractum
Vahl.

Alkaloids, Glycosides, and Steroids, chemical
constituents in the different parts of the Piper chaba are
isoflavanons such as 5, 8-dihydroxy-6, 7-dimethyl
isoflavan-4-one and 5, 6-dihydroxy-7, 8-dimethyl
isoflavan-4- one have been isolated from the stem of
Piper chaba Hunter*

Used in digestive function disorders, hypertension,
flatulence.'®, Used as antimicrobial '°, Antioxidant 7,
cytotoxic '®, analgesic'®, antihyperlipidemic %,
antihyperuricemic ?', reducing the number of leukocytes %,
immunostimulants %

Plumbago zeylanica

Plant contains number of naphthoquinone derivatives

Used in ulcers, inflammation, removal of duodenal

L. viz. plumbegin, 3-chloroplumbagin, 3,3’-biplumbagin, parasites, Treating skin acne, rashes, dermatitis, hookworm
elliptinone, chitranone, zeylinone, isozeylinone, anaemia, cure of dyspepsia, piles, diarrhoea, boost digestion
droserone, pumbagic acid, plumbazeylanone, and promote appetite >*%°, wounds, and swelling, flu, fever,
naphthelenone and isoshinanolone™ dyspepsia, fever and malaria .
Zingiber officinale Heptane, octane, isovaleraldehyde, ethyl pinene, Used in Indigestion, loss of appetite, flatulence, intestinal,
Roxb. camphene, geranical, B-pinene, sabinene, limonene, f3- biliary colics, nausea, vomiting, fever, allergic rhinitis,
phellandrene, 1,8, cineole, a- circumene, a-farnesene, respiratory troubles, pain, headache, backache or any kind
B-farnesene, gingerol, zingerone, hexahydrocurcumine, of muscular catch, painful tooth and swelled gum 272
meso3,5dicetroxyll,3,5dimethoxy phenyl, 6-
gingerdia, zingibereval, nerol, a-terpineol,
geranylacetate, aspartic acid, arginine,
gingerdionecysteine.™*
Cinnamomum The volatile oil of the stem bark is a good source of Used as flu-preventive, indigestion and flatulence control, in

zeylanicum Blume.

cinnamic aldehyde, cumic aldehyde, caryophyllene,
esters of isobutyric acid dipentenoids, safrole, methyl
eugenol, borneol, geraniol, o — terpineol, cinnamyl
alcohol, cinnazylanin (Leaf, bark, essential o0il)*

mouth washes?, dyspeptic conditions such as mild spastic
conditions, fullness, and loss of appetite. abdominal pain
with diarrhoea, and neuralgia, wounds, toothache and
diabetes®’,

Elettaria
cardamomum
(Linn.) R.br.

a-Pinene, Sabinene, myrcene, limonene, cineol,
cymene, methyl heptenone, linalool, linalyacetate, o
and fB- terpineol E-4, 8-dimethyl- 1,3,7- nonatriene and
(E, E)- 4,8,12 trimethyl- 1,3,7,11- tridecatetraene
(essential oil of fruits and leaves).*

Used in kidney disorders *" cold, cough, congestion of
lungs, diuretic, teeth and gum infections, urinary and
pulmonary tuberculosis®** bladder infections, constipation,
stomach ache and dysentery in children®3*

Cinnamomum tamala
(Buch_Ham) Neess
Eberm

Eugenol, Linalool, Cinnamaldehydes, isoeugenol, d-a-
phellandrene (Leaf essential oil), cinnamic aldehyde
(bark essential oil), B-caryophyllene, linolool,
caryophyllene oxide (oil).”’

Used in eczema-like skin disorder®*® colon cancer, diabetes,

cardiac diseases, CNS disorders and bleeding disorders
(useful for increasing blood circulation in the uterus) and
appetite problem, mouth problems like dryness, unpleasant
/poor breath problem and rheumatism®’.

Terminalia chebula
Roxb.

Tannins, anthraquinones and polyphenolic compounds,
Fruits bound to contain anthra quinone glycoside,
chebulinic acid, chebulagic acid, tannic acid terchebin,
Tetrachebulin, Vit. —C. fruit kernels are reported to
contain arachidic, linoleic, oleic, palmitic and stearic
acids chebulin (flowers), 2-a hydroxymicromeric
acid*®

Used as laxative, astringent and for ulcers and oral diseases,
whooping cough, stomatitis, chronic ulcers, and urinary
disease, chronic diarrhoea, dysentery, flatulence and spleen
disorders, stomach ache’®

Terminalia belerica

Heart wood and bark contain chebulagic acid, ellagic

Used as laxative®, astringent, anthelmic, and antipyretic

Gaertn. acid and its ethyl ester, gallic acid (also from seed coat which is useful in hepatitis, bronchitis, piles, coughs,
) fructose, galactose, glucose and its galloyl derivative, lithotriptic, rejuvenative and antibacterial properties*
mannitol and rhamnose, B- sitosterol and bellericanin
(fruits), protein and oxalic acid (seed) tannins,
palmitic, oleic and linoleic acids (kernel and its oil).*’
Emblica officinalis Vitamin C; carotene, nicotinic acid, riboflavine, D- Used in diarrhoea, jaundice, and inflammation. Used as
Gaertn glucose, D-fructose, myoinositol, Indole acetic acid ophthalmic, carminative, digestive, stomachic, laxative,

and four other auxins- al, a3, a4 and a5, two growth

inhibitors- R1 & R2; phyllembic acid and phyllembin
(fruits); tannins, polyphenolic compounds; 1,2,3,6-
trigalloylglucose, terchebin, corialgin, ellagic acid,

aphrodisiac, rejuvenative, diuretic, antipyretic and tonic.
Useful in diabetes, bronchitis, cephalalgia, dyspepsia,
diuretic, anaemia, colic, flatulence, hyperacidity, peptic
ulcer, erysipelas, skin diseases, haematogenesis,
inflammations, anaemia, emaciation, hepatopathy, jaundice,
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fruits).*

alkaloids, phyllantidine and phyllantine (leaves &

strangury, dysentery, haemorrhages, cardiac disorders,
intermittent fevers, antipyretic asthma and vomiting*'*>*

Preparation of Rohitakarishta as mentioned in Classical
literature

The required quantity of Rohitaka is coarsely powdered. Kwatha
is prepared by adding water as per the ratio mentioned in the text,
heating over a low flame until reduced to one-fourth. Prepared
kwatha is then strained and kept in fermentation vessel which is
previously cleaned and dried. Required quantity of jaggery is then
added to the kwatha, once jaggery dissolves, the liquid is filtered
again. Thereafter, fine powder of prakshepa Dravya (Table 1) is
added to the filtered liquid. Cleaned and dried Dhataki pushpa is
then added, and the mouth of the vessel is covered with a lid; the
edges are sealed with a clay-smeared cloth, and the container is
kept either in a heap of paddy or in a dark room so as to ensure a
constant temperature throughout the duration of fermentation.
After the specified period, the lid is removed, and the contents are
examined to determine whether the fermentation has been
completed. Once fermentation ceases, Rohitakarishta is first
decanted and then strained after two or three days.®

Properties of Rohitakarishta

Rohitakarishta is predominantly having Katu rasa, Ushna veerya
and Kaphavata hara properties. Properties of Individual
ingredients are listed in Table 2.

Phytochemistry and ethnomedical uses of the Ingredients of
Rohitakarishta

All the ingredients of Rohitakarista are distributed across various
parts of the world, including the Indian subcontinent. These plants
have traditionally been used for a wide range of therapeutic
purposes, such as nutritive, digestive aid, anti-inflammatory,
rejuvenative, Postpartum Recovery, and disease-specific
applications, including diabetes, Anaemia, liver disorders,
Splenomegaly, Skin Disorders, Menstrual Disorders, skin
conditions, and gynaecological complaints. The chemical
constituents and ethnomedicinal uses of the plant ingredients of
Rohitakarista are detailed in Table 3.

Hepatoprotective activity

Several studies have demonstrated the hepatoprotective potential
of Tecomella undulata (TU) through experimental models. Rana
et al. and Khatri et al. reported the protective effects of
methanolic and ethanolic extracts of TU stem bark against carbon
tetrachloride and thioacetamide-induced hepatotoxicity in rats,
respectively. Oral administration of TU extracts resulted in a
significant normalisation of liver function markers, including
aspartate aminotransferase (AST), alanine aminotransferase
(ALT), gamma-glutamyl transpeptidase (GGT), alkaline
phosphatase (ALP), bilirubin, cholesterol, total protein, and
albumin. These studies also documented enhanced hepatic
glutathione levels, reduced malondialdehyde concentrations, and
marked improvement in liver histoarchitecture®'.

In another investigation, Patel et al. evaluated different fractions
of the ethanolic extract of TU bark in paracetamol-induced
hepatotoxicity in rats. Among the tested fractions, the methanol-
soluble fraction exhibited the most pronounced hepatoprotective
activity. This was evidenced by the normalisation of elevated
AST, ALT, ALP, and total bilirubin levels, restoration of total
protein, reduction in liver weight and volume, prolongation of
thiopentone sodium-induced sleeping time, and near-normal
hepatic histopathology®.

Further evidence was provided by Singh and Gupta, who reported
for the first time the hepatoprotective efficacy of TU leaves.
Pretreatment with methanolic leaf extract (100 and 200 mg/kg)
for 15 days effectively protected rats against alcohol- and
paracetamol-induced liver damage. The treatment significantly
attenuated lipid peroxidation, restored antioxidant enzyme
activity, normalised serum liver enzymes and bilirubin levels, and
prevented necrotic changes in hepatic tissue®. Additionally,
Goyal et al. evaluated Rohitakaghrita, an Ayurvedic formulation
containing TU along with other medicinal plants, in a
paracetamol-induced hepatotoxicity model. Oral administration
of the formulation (3.6 and 7.2 g/kg) significantly reduced serum
AST, ALT, ALP, and bilirubin levels. The treatment also
decreased hepatic lipid peroxidation, enhanced antioxidant
defence mechanisms including glutathione, catalase, and Na*-K*
ATPase activity, and resulted in notable improvement in liver
histopathology®*. Another study by Obayed Ullah et al. evaluated
the safety profile of Rohitakarista following chronic oral
administration (100 mg/kg for 46 days) in male and female
Sprague—Dawley rats by assessing various plasma biochemical
parameters. The findings revealed sex-dependent responses, with
significant reductions in liver enzymes and bilirubin levels in
male rats, while female rats showed significant increases in these
parameters along with elevated total protein and albumin levels.
Additionally, a significant decrease in creatinine levels in both
sexes indicated the absence of overt renal toxicity during
prolonged administration®,

Anti-inflammatory activity

Ahmad et al. evaluated the anti-inflammatory activity of the
methanolic extract of the whole plant of Tecomella undulata using
the carrageenan-induced rat paw oedema model. Oral
administration of the extract at doses of 300, 500, and 1000 mg/kg
body weight produced a significant, dose-dependent reduction in
paw oedema, with effects comparable to those observed with
acetylsalicylic acid. In addition, the bark of T" undulata was found
to significantly inhibit carrageenan-induced paw oedema as well
as cotton pellet-induced granuloma formation in rats, indicating
both acute and chronic anti-inflammatory potential®®. Goyal et al.
reported that the observed activity was comparable to that of the
standard anti-inflammatory drug indomethacin. More recently,
Suthar and Singh further confirmed the anti-inflammatory
efficacy of the methanolic extract of the whole plant of Tecomella
undulata, reinforcing its traditional use in inflammatory
conditions®”.

Antioxidant activity

Reactive oxygen species (ROS) play a pivotal role in the
occurrence and development of chronic liver disease. Plants rich
in antioxidant ingredients are important in reducing the
pathogenesis of oxidative stress due to their free radical
scavenging effect®®. While no direct studies have demonstrated
the antioxidant activity of 7. undulata, other ingredients of
Rohitakarishta, such as Triphala®, Shunti’® and Pippali’"> have
demonstrated antioxidant potential.

CONCLUSION
Rohitakarishta is a classical Ayurvedic fermented formulation
described in the Sharngadhara Sambhita, traditionally prescribed

for disorders of the liver and spleen such as hepatomegaly,
splenomegaly, jaundice, and anaemia. The present review
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consolidates evidence from classical Ayurvedic literature,
phytochemical investigations, and experimental pharmacological
studies to evaluate its hepatoprotective potential. The formulation
is rich in bioactive phytoconstituents, including flavonoids,
phenolic compounds, tannins, alkaloids, terpenoids, and essential
oils, derived primarily from Tecomella undulata and its
associated prakshepa dravyas. Experimental studies consistently
demonstrate significant hepatoprotective effects, reflected by
normalisation of liver function markers, attenuation of lipid
peroxidation, enhancement of endogenous antioxidant defences,
and restoration of hepatic histoarchitecture in toxin-induced liver
injury models. Despite encouraging preclinical findings and
long-standing traditional use, there remains a need for systematic
clinical trials, pharmacokinetic evaluations, and rigorous
standardisation of Rohitakarishta to establish its safety, efficacy,
dose optimisation, and reproducibility. Future research
integrating classical Ayurvedic principles with contemporary
biomedical methodologies may facilitate the evidence-based
incorporation of Rohitakarishta as a complementary or adjunct
hepatoprotective therapy. Such efforts could meaningfully
contribute to the development of safer, multi-targeted
interventions for managing liver disorders.
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